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Unit Title: Earthquakes and Mechanical Waves 
By Cristina Geisler 

cgeisler@sd206.org 
11-12th Grades 

 
Aligned Standards:  
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-ETS1-2. Design a solution to a complex real-world problem by breaking it down into smaller, 
more manageable problems that can be solved through engineering. 
HS-ESS2-4 Empirical evidence is required to differentiate between cause and correlation and 
make claims about specific causes and effects. 
HS-ESS3-4.   Evaluate or refine a technological solution that reduces impacts of human activities on natural 
systems. 
HS-PS1-7 Use mathematical representations of phenomena to support claims 
HS-PS1-4  Develop a model based on evidence to illustrate the relationships between systems or 
between components of a system 
HS-PS4-1. Use mathematical representations to support a claim regarding relationships among 
the frequency, wavelength, and speed of waves traveling in various media. 
HS-PS4-2. Evaluate questions about the advantages of using a digital transmission and storage of 
information. 
HS-PS4-5. Communicate technical information about how some technological devices use the 
principles of wave behavior and wave interactions with matter to transmit and capture 
information and energy. 
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.Content.HSN.Q.A.1 
Use units as a way to understand problems and to guide the solution of multi-step problems; 
choose and interpret units consistently in formulas; choose and interpret the scale and the 
origin in graphs and data displays. 
CCSS.Math.Content.HSN.Q.A.2 
Define appropriate quantities for the purpose of descriptive modeling. 
CCSS.Math.Content.HSN.Q.A.3 
Choose a level of accuracy appropriate to limitations on measurement when reporting 

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/Content/HSN/Q/A/1/
http://www.corestandards.org/Math/Content/HSN/Q/A/1/
http://www.corestandards.org/Math/Content/HSN/Q/A/2/
http://www.corestandards.org/Math/Content/HSN/Q/A/2/
http://www.corestandards.org/Math/Content/HSN/Q/A/3/
http://www.corestandards.org/Math/Content/HSN/Q/A/3/


 2 

quantities. 
CCSS Math: CCSS.Math.Practice.MP4 Model with mathematics. CCSS.Math.Practice.MP3 
Construct viable arguments and critique the reasoning of others. 
IL-Social Studies:SS.G.1.9-12: Use maps (created using geospatial and related technologies, if 
possible), satellite images, and photographs to display and explain the spatial patterns of 
physical, cultural, political, economic and environmental characteristics. 
Enduring Understandings Essential Questions 

● History of Earthquakes (IL-Social 
Studies:SS.G.1.9-12, HS-ESS2-1)  

● A variety of hazards result from 
natural processes; humans cannot 
eliminate hazards but can reduce 
their impact. (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, 
HS-ESS3-4) 

● Patterns can be used to identify 
cause-and effect relationships. 
(ESS2-1, ESS2-2, HS-ESS3-4) 

● Understand the different types of 
earthquake waves and the impact 
they can have.  (ESS2-1, ESS2-2) 

●  Abilities necessary to do scientific 
inquiry 

● Understandings about scientific 
inquiry (HS-ETS1-2. HS-ESS2-4  
HS-PS1-1 3-PS2- HS-ESS2-4. HS-
PS3-1) 

● Transfer of energy ( HS-ETS1-2, 
CCSS.ELA-Literacy.WHST.11-12.2)  

● Show how a disturbance can be 
propagated (HS-PS4-1) 

● Examine factors that might affect 
the speed of propagation. HS-
PS4-1 

●  Introduce terms - transverse and 
longitudinal 

● Show that the speed of pulses 
through a medium is constant. 
HS-PS4-1 

 
● What is an "earthquake"? 
● What causes earthquakes? 
● When did the earliest earthquake occurred? 
● What was the greatest earthquake in world 

history? 
● What is the greatest earthquake recorded in 

history of North America?  
● How do earthquakes cause damage? 
● What was the most destructive earthquake in 

the recorded history of North America?  
● What is the relationship between volcanoes 

and earthquakes? 
● Can earthquakes be predicted? 
● What is a wave? 
● What is a pulse? 
● What are transversal and longitudinal waves? 
● What is the relationship between the 

wavelength and frequency of a wave? 
● What are the different types of seismic waves 

and how they move the Earth? 
● What is the role of shake tables for engineers 

who design structures to withstand the motions 
caused by seismic waves? 

 
 
 

http://www.corestandards.org/Math/Practice/MP4/
http://www.corestandards.org/Math/Practice/MP3/
http://www.corestandards.org/ELA-Literacy/WHST/11-12/2/
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●  Determine the speed of a pulse 
through a medium. HS-PS4-1 

●  Examine the movement of a 
particle in the medium. HS-PS4-1 

● Determine how the speed of a 
pulse is affected by changes in 
amplitude, pulse length, type of 
pulse, tension, or inertial 
properties of the medium. HS-
PS4-1 

● Show that waves transfer energy 
without the accompanying 
transfer of matter. HS-PS4-1 

●  Show reflection of a single pulse 
on a spring from a fixed end and a 
free end(HS-PS1-7  HS-PS1-4   HS-
PS4-1. HS-PS4-2. HS-PS4-5. 
PS4.A).  

● Show reflection and transmission 
of a single pulse as it passes from 
one medium into another.(HS-
PS1-7  HS-PS1-4   HS-PS4-1. HS-
PS4-2. HS-PS4-5. PS4.A).  

● Examine the interaction of 
multiple pulses traveling on a 
spring.(HS-PS1-7  HS-PS1-4   HS-
PS4-1. HS-PS4-2. HS-PS4-5. 
PS4.A).  

● Demonstrate and give examples of 
how disturbances in a medium 
produce periodic waves.(HS-PS1-7  
HS-PS1-4   HS-PS4-1. HS-PS4-2. 
HS-PS4-5. PS4.A).  

● Introduce and develop a wave 
vocabulary. 

● Explain how the frequency of 
mechanical wave is determined by 
the source, not the medium.(HS-
PS1-7  HS-PS1-4   HS-PS4-1. HS-
PS4-2. HS-PS4-5. PS4.A).  

●  Determine the relationships 
among frequency, wavelength and 
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velocity using both graphical and 
mathematical representations. (HS-
PS1-7  HS-PS1-4   HS-PS4-1. HS-
PS4-2. HS-PS4-5. PS4.A).  

●  Engineers must understand 
Science, Technology, Engineering, 
and Mathematics (STEM) to 
create structure to meet code, 
safety specifications, and budget 
constraints. Designers, Scientist, 
and Engineers use scale models 
and prototypes to test design 
theories.(HS-ETS1-2)  

● In certain areas of the world, 
earthquakes are a serious 
concern. Civil and structural 
engineers who focus on 
designing buildings, bridges, 
roads and other infrastructure 
for earthquake-prone areas 
must understand seismic waves 
and how to construct structures 
that are able to withstand the 
forces from the powerful ground 
motions of the Earth. HS-ESS2-1 
HS-ETS1-2 

● Understandings about science 
and technology-  Structures are 
designed to provide solutions to a 
human need. Engineers must 
understand Science, Technology, 
Engineering, and Mathematics 
(STEM) to create structure to 
meet code, safety specifications, 
and budget constraints. 
Designers, Scientist, and 
Engineers use scale models and 
prototypes to test design 
theories.(HS-ETS1-2) HS-ESS2-1  

 

● Identify existing structure 
locations vulnerable to extreme 
weather risks, and develop 
appropriate strategies to 

http://www.corestandards.org/ELA-Literacy/WHST/11-12/2/
http://www.corestandards.org/ELA-Literacy/WHST/11-12/2/
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minimize such risks. ( ESS2-1, 
ESS2-2, HS-ETS1-2, CCSS.ELA-
Literacy.WHST.11-12.2)  

Transfer Goals  
(Will be some or all of the skills listed below, plus any additional ones the groups feel are 

important.) 
● Asking questions (for science) and defining problems (for engineering) 
● Developing and using models 
● Planning and carrying out investigations 
● Analyzing and interpreting data 
● Using mathematics and computational thinking 
● Constructing explanations (for science) and designing solutions (for engineering) 
● Engaging in argument from evidence 
● Obtaining, evaluating, and communicating information 

Learning Objectives 
● Students will be able to list five facts about earthquake history.  (Social Studies:SS.G.1.9-

12,  CCSS.ELA-Literacy.WHST.11-12.2)  
 

● Students will be able to write informative and technical texts about earthquake history. 
(CCSS.ELA-Literacy.WHST.11-12.2 ) 

 
● Students will be able to perform and interpret scientific measurements.( 

CCSS.Math.Practice.MP4 ) 
CCSS.Math.Content.HSN.Q.A.1   CCSS.Math.Content.HSN.Q.A.2  

CCSS.Math.Content.HSN.Q.A.3 
● Students will be able to demonstrate and give examples of how disturbances in a medium 

produce periodic waves HS-PS4-1 HS-PS1-7  HS-PS1-4   HS-PS4-1. HS-PS4-2. HS-PS4-5. 
PS4.A 

 
● Students will be able to explain how the frequency of mechanical wave is determined by 

the source, not the medium. HS-PS4-1 HS-PS1-7  HS-PS1-4   HS-PS4-1. HS-PS4-2. HS-PS4-5. 
PS4.A 

● Students will be able to examine factors that might affect the speed of propagation. HS-
PS4-1 

● Students will be able to show that the speed of pulses through a medium is constant. HS-
PS4-1 

● Students will determine the relationships among frequency, wavelength and velocity 
using both graphical and mathematical representations. HS-PS1-7  HS-PS1-4   HS-PS4-1. 
HS-PS4-2. HS-PS4-5. PS4.A 

● Students will determine how the speed of a pulse is affected by changes in amplitude, 
pulse length, type of pulse, tension, or inertial properties of the medium. HS-PS4-1 
 

● Students will be able to demonstrate and give examples of how disturbances in a medium 
produce periodic waves. HS-ESS2-1 HS-ESS2-4 

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/
http://www.corestandards.org/Math/Practice/MP4/
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/Content/HSN/Q/A/1/
http://www.corestandards.org/Math/Content/HSN/Q/A/2/
http://www.corestandards.org/Math/Content/HSN/Q/A/3/
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● 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 

 
●  Students will predict how a structure will react to vibrations (oscillations) of different 

frequencies.  
● Students will describe the the phenomenon of resonance.  (ESS2-2) 
● Students will be able to perform and interpret scientific measurements.( 

CCSS.Math.Practice.MP4 ) 
● 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 

● What Primary Sources are 
recommended to use in this Unit? 

https://www.loc.gov/item/00694425 
 
https://www.loc.gov/item/00694425 
 
https://www.loc.gov/resource/rbpe.002
02400 

 
https://pubs.usgs.gov/gip/earthq1/ 

  

https://earthquake.usgs.gov/earthquakes/ev
ents/ 

  

https://earthquake.usgs.gov/learn/kids/scien
cefair.php 

https://www.gettyimages.com/detail/video/
buildings-shaking-falling-apart-in-
earthquake-stock-video-footage/562-38   
from  
https://earthquake.usgs.gov/learn/kids/kidsL
earningLinks.php   

  

● Projector 
● Student access to computers and the internet 
● Whiteboards 
● Primary Source Analysis Tool 

●  whiteboards , markers.  
● Slinky 
● Googles   
● standing waves apparatus  

 

● Smartphone with Google's Science Journal app, 

available for free on Google Play for Android 

devices (version 4.4 or newer) or from the App 

Store for iOS devices (iOS 9.3 or newer). 

● Double-sided foam tape 

● Stopwatch 

● Ruler 

● earthquake generator 

If deciding to build an earthquake generator see lesson 
plan for additional materials.  

Additional teacher’s resources: 

https://www.history.com/news/the-deadliest-earthquake-
ever-recorded 

http://www.corestandards.org/Math/Practice/MP4/
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/item/00694425
https://www.loc.gov/item/00694425
https://www.loc.gov/resource/rbpe.00202400
https://www.loc.gov/resource/rbpe.00202400
https://pubs.usgs.gov/gip/earthq1/
https://pubs.usgs.gov/gip/earthq1/
https://earthquake.usgs.gov/earthquakes/events/
https://earthquake.usgs.gov/earthquakes/events/
https://earthquake.usgs.gov/learn/kids/sciencefair.php
https://earthquake.usgs.gov/learn/kids/sciencefair.php
https://www.gettyimages.com/detail/video/buildings-shaking-falling-apart-in-earthquake-stock-video-footage/562-38
https://www.gettyimages.com/detail/video/buildings-shaking-falling-apart-in-earthquake-stock-video-footage/562-38
https://www.gettyimages.com/detail/video/buildings-shaking-falling-apart-in-earthquake-stock-video-footage/562-38
https://earthquake.usgs.gov/learn/kids/kidsLearningLinks.php
https://earthquake.usgs.gov/learn/kids/kidsLearningLinks.php
https://goo.gl/Vn0RU2
https://goo.gl/Vn0RU2
https://click.google-analytics.com/redirect?tid=UA-71590276-2&url=https%3A%2F%2Fitunes.apple.com%2Fus%2Fapp%2Fscience-journal-by-google%2Fid1251205555%3Fmt%3D8&aid=com.google.ScienceJournal&idfa=%7Bidfa%7D&cs=sciencebuddies&cm=activities&anid=admob&hash=md5
https://click.google-analytics.com/redirect?tid=UA-71590276-2&url=https%3A%2F%2Fitunes.apple.com%2Fus%2Fapp%2Fscience-journal-by-google%2Fid1251205555%3Fmt%3D8&aid=com.google.ScienceJournal&idfa=%7Bidfa%7D&cs=sciencebuddies&cm=activities&anid=admob&hash=md5
https://click.google-analytics.com/redirect?tid=UA-71590276-2&url=https%3A%2F%2Fitunes.apple.com%2Fus%2Fapp%2Fscience-journal-by-google%2Fid1251205555%3Fmt%3D8&aid=com.google.ScienceJournal&idfa=%7Bidfa%7D&cs=sciencebuddies&cm=activities&anid=admob&hash=md5
https://www.history.com/news/the-deadliest-earthquake-ever-recorded
https://www.history.com/news/the-deadliest-earthquake-ever-recorded
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https://earthquake.usgs.gov/learn/topics/list
en/ 

https://earthquake.usgs.gov/research/eqpro
c/rockphysics/why.php 

  

https://earthref.org/SCC/lessons/2009/earth
quakes/elastic-rebound-friction-lab/ 

 
https://www.loc.gov/resource/rbpe.0
020250a 

 

https://earthquake.usgs.gov/learn/topics/sei
che.php 

 

Primary Resources Analysis Tool 
 
file:///C:/Users/Dell%20Studio%20XPS/D
esktop/Analyzing_Motion_Pictures.pdf 
 
 
 
file:///C:/Users/Dell%20Studio%20XPS/D
esktop/Analyzing_Photographs_and_Prin
ts.pdf 
 

https://www.youtube.com/watch?v=HSeO_tHNn-I 

 
https://www.youtube.com/watch?v=G-qf-N824xs 
 
https://www.youtube.com/watch?v=u3uOkrb5iDE 
 
 
http://ocean.si.edu/blog/guide-earthquake-lesson-
plans 
 
https://www.history.com/news/the-deadliest-earthquake-
ever-recorded 

https://www.youtube.com/watch?v=HSeO_tHNn-I 

 
https://www.youtube.com/watch?v=G-qf-N824xs 
 
https://www.youtube.com/watch?v=u3uOkrb5iDE 
 
 
http://ocean.si.edu/blog/guide-earthquake-lesson-
plans 
 
http://www.odsn.de/odsn/services/paleomap/animation.
html 
 
http://www.geography4kids.com/files/earth_faulting.ht
ml 
 
http://crack.seismo.unr.edu/ftp/pub/louie/class/100/mag
nitude.html 
 
http://www.thirteen.org/savageearth/index.html 
 
https://www.youtube.com/watch?v=H 
 

 

 

Evidence of Learning 
Example Performance Tasks Example Evidence 
Students will use their social study, 
physics, scientific inquiry skills, 

● What does the final project looks like? 

https://earthquake.usgs.gov/learn/topics/listen/
https://earthquake.usgs.gov/learn/topics/listen/
https://earthquake.usgs.gov/research/eqproc/rockphysics/why.php
https://earthquake.usgs.gov/research/eqproc/rockphysics/why.php
https://earthref.org/SCC/lessons/2009/earthquakes/elastic-rebound-friction-lab/
https://earthref.org/SCC/lessons/2009/earthquakes/elastic-rebound-friction-lab/
https://www.loc.gov/resource/rbpe.0020250a
https://www.loc.gov/resource/rbpe.0020250a
https://earthquake.usgs.gov/learn/topics/seiche.php
https://earthquake.usgs.gov/learn/topics/seiche.php
https://www.youtube.com/watch?v=HSeO_tHNn-I
https://www.youtube.com/watch?v=G-qf-N824xs
https://www.youtube.com/watch?v=u3uOkrb5iDE
http://ocean.si.edu/blog/guide-earthquake-lesson-plans
http://ocean.si.edu/blog/guide-earthquake-lesson-plans
https://www.history.com/news/the-deadliest-earthquake-ever-recorded
https://www.history.com/news/the-deadliest-earthquake-ever-recorded
https://www.youtube.com/watch?v=HSeO_tHNn-I
https://www.youtube.com/watch?v=G-qf-N824xs
https://www.youtube.com/watch?v=u3uOkrb5iDE
http://ocean.si.edu/blog/guide-earthquake-lesson-plans
http://ocean.si.edu/blog/guide-earthquake-lesson-plans
http://www.odsn.de/odsn/services/paleomap/animation.html
http://www.odsn.de/odsn/services/paleomap/animation.html
http://www.geography4kids.com/files/earth_faulting.html
http://www.geography4kids.com/files/earth_faulting.html
http://crack.seismo.unr.edu/ftp/pub/louie/class/100/magnitude.html
http://crack.seismo.unr.edu/ftp/pub/louie/class/100/magnitude.html
http://www.thirteen.org/savageearth/index.html
https://www.youtube.com/watch?v=HpovwbPGEoo
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mathematical and literacy skills to 
explore the relation between waves and 
earthquakes.  Students will perform 
research inquiry activities, do 
presentation, create diagrams and build 
models representing waves and 
earthquakes.  

● Student will research and and answer questions 
about earthquakes history. 

● Whiteboard presentations. Students have to 
present their findings and be ready to defend 
their results in front of the class. They have to 
be able to ask questions and answer questions 
for their peers. 

● Students will perform inquiry activities in order 
to discover and apply waves  interactions.  

● Students will use physics and mathematical 
skills to do measurements and design a model 
that's stable and sturdy enough to survive an 
earthquake. 

● Students will explore and present their findings 
about  hazard associated with earthquakes. 

● Students will explore strategies that can be 
used to minimize such risks. 

 
 
 
 

Aligned Lesson Plan 1 
(LOC Science Lesson for Unit 4: Earthquakes and Mechanical Waves) 

Lesson Plan:   
 

Earthquake History and Facts 

Lesson Length: 
3-4 class periods (one hour) 
 

Grade Level:  
 11-12 

 
Related Unit: Weather and Climate  
NGSS Standards: ESS2-1, ESS2-2  
 HS-ETS1-2. Design a solution to a complex real-world 
problem by breaking it down into smaller, more manageable 
problems that can be solved through engineering. 
 
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. 
 
 
Framework Reference: ESS2.D.  
 

HS-ESS2-1. Develop a model to illustrate how Earth’s internal 

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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and surface processes operate at different spatial and 
temporal scales to form continental and ocean-floor 
features. 
 
  

HS-ESS3-4 Earth and Human Activity 
Evaluate or refine a technological solution that reduces 
impacts of human activities on natural systems. 

 
Cross-Curricular Standards 
SS.G.1.9-12: Use maps (created using geospatial and related 
technologies, if possible), satellite images, and photographs 
to display and explain the spatial patterns of physical, 
cultural, political, economic and environmental 
characteristics. 
 

 
Enduring Understandings 

 
Essential Questions 

 
● History of earthquakes.  (IL-

Social Studies:SS.G.1.9-12)  
● A variety of hazards result 

from natural processes; 
humans cannot eliminate 
hazards but can reduce 
their impact. (ESS2-2) 

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

 

 
● What is an "earthquake"? 
● What causes earthquakes? 
● When did the earliest earthquake occurred? 
● What was the greatest earthquake in world history? 
● What is the greatest earthquake recorded in history 

of North America?  
● How do earthquakes cause damage? 
● What was the most destructive earthquake in the 

recorded history of North America?  
● What is the relationship between volcanoes and 

earthquakes? 
● Can earthquakes be predicted? 

 

 

 

Transfer Goals 
 
Asking questions  
 
Obtaining, evaluating, and communicating information  
 
Constructing explanations (for science) 

https://www.nextgenscience.org/pe/hs-ess3-4-earth-and-human-activity
https://www.nextgenscience.org/pe/hs-ess3-4-earth-and-human-activity
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Identifying Patterns and Causes/Effects to make future predictions 
 

Write informative/explanatory texts. 

Learning Objectives 
● Students will be able to list five facts about earthquake history.  (Social Studies:SS.G.1.9-

12,  CCSS.ELA-Literacy.WHST.11-12.2)  
 

● Students will be able to write informative and technical texts about earthquake history. 
(CCSS.ELA-Literacy.WHST.11-12.2 ) 

 
● Students will be able to perform and interpret scientific 

measurements.(CCSS.Math.Practice.MP4 ) 
Library of Congress: Primary Sources Materials/Supplies/Resources 
https://www.loc.gov/item/00694425 
 
https://www.gettyimages.com/detail/video/buil
dings-shaking-falling-apart-in-earthquake-stock-
video-footage/562-38 
 
https://pubs.usgs.gov/gip/earthq1/ 

 

https://earthquake.usgs.gov/earthquakes/events/ 

 https://earthquake.usgs.gov/ 

https://earthquake.usgs.gov/learn/kids/sciencefair.p
hp 

http://pubs.usgs.gov/publications/text/understand
ing.html 
http://earthquake.usgs.gov/learn/facts.php 
https://www.loc.gov/item/00694425 
https://www.loc.gov/resource/rbpe.00202400 

https://www.loc.gov/resource/rbpe.0020250a 
https://www.loc.gov/resource/rbpe.0020250
a 

https://www.archives.gov/exhibits/panoramic_p
hotography/images/san_fran_earthquake.html 
 
 

 
● Projector 
● Student access to computers and the 

internet 
● Primary Source Analysis Tool 

Additional teacher’s resources: 

https://www.history.com/news/the-deadliest-
earthquake-ever-recorded 

https://www.youtube.com/watch?v=HSeO_tHNn-I 

 
https://www.youtube.com/watch?v=G-qf-
N824xs 
 
https://www.youtube.com/watch?v=u3uOkrb5
iDE 
 
 
http://ocean.si.edu/blog/guide-earthquake-
lesson-plans 
 
 

Lesson Plan 
Engage: How can I get students interested in this? (20-30 minutes) 

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/
https://www.loc.gov/item/00694425
https://www.gettyimages.com/detail/video/buildings-shaking-falling-apart-in-earthquake-stock-video-footage/562-38
https://www.gettyimages.com/detail/video/buildings-shaking-falling-apart-in-earthquake-stock-video-footage/562-38
https://www.gettyimages.com/detail/video/buildings-shaking-falling-apart-in-earthquake-stock-video-footage/562-38
https://pubs.usgs.gov/gip/earthq1/
https://pubs.usgs.gov/gip/earthq1/
https://earthquake.usgs.gov/earthquakes/events/
https://earthquake.usgs.gov/earthquakes/events/
https://earthquake.usgs.gov/
https://earthquake.usgs.gov/learn/kids/sciencefair.php
https://earthquake.usgs.gov/learn/kids/sciencefair.php
http://pubs.usgs.gov/publications/text/understanding.html
http://pubs.usgs.gov/publications/text/understanding.html
http://earthquake.usgs.gov/learn/facts.php
https://www.loc.gov/item/00694425
https://www.loc.gov/resource/rbpe.00202400
https://www.loc.gov/resource/rbpe.0020250a
https://www.loc.gov/resource/rbpe.0020250a
https://www.loc.gov/resource/rbpe.0020250a
https://www.archives.gov/exhibits/panoramic_photography/images/san_fran_earthquake.html
https://www.archives.gov/exhibits/panoramic_photography/images/san_fran_earthquake.html
https://www.history.com/news/the-deadliest-earthquake-ever-recorded
https://www.history.com/news/the-deadliest-earthquake-ever-recorded
https://www.youtube.com/watch?v=HSeO_tHNn-I
https://www.youtube.com/watch?v=G-qf-N824xs
https://www.youtube.com/watch?v=G-qf-N824xs
https://www.youtube.com/watch?v=u3uOkrb5iDE
https://www.youtube.com/watch?v=u3uOkrb5iDE
http://ocean.si.edu/blog/guide-earthquake-lesson-plans
http://ocean.si.edu/blog/guide-earthquake-lesson-plans
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Show students the short video from primary resources:  
 
https://www.loc.gov/item/00694425 
 
https://www.archives.gov/exhibits/panoramic_photography/images/san_fran_earthquake.html 

 
 
Use the primary source analysis tool to ask questions like:  
When do you think this video was taken? How can you tell?  
What do you see in this video? 
By looking at the video, can you describe the phenomena that you see? Is this phenomena 
earthquake related?  
In your opinion, what is an "earthquake"? 
What causes earthquakes? 
 
 Ask students to come up with their own questions and opinions about the video, experience 
with earthquakes, prior knowledge about earthquakes.  
  
 
 
 
Explore: What tasks/questions can I offer to help students puzzle through this? (45 minutes to 1 
hour) 

https://www.loc.gov/item/00694425
https://www.loc.gov/item/2006691772/
https://www.loc.gov/item/2006691772/
https://www.archives.gov/exhibits/panoramic_photography/images/san_fran_earthquake.html
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Individually, students use internet resources in order to explore earthquake history and facts. 
Students are to complete the “All about the Earthquakes assignment”.  
 
To help students with their research provide the following links from primary resources:  
 
https://pubs.usgs.gov/gip/earthq1/ 

 

https://earthquake.usgs.gov/earthquakes/events/ 

 https://earthquake.usgs.gov/ 

https://earthquake.usgs.gov/learn/kids/sciencefair.php 

http://pubs.usgs.gov/publications/text/understanding.html 
http://earthquake.usgs.gov/learn/facts.php 
https://www.loc.gov/item/00694425 
 
https://www.loc.gov/resource/rbpe.00202400 
 

https://www.loc.gov/resource/rbpe.0020250a 

Additional resources:  

https://www.history.com/news/the-deadliest-earthquake-ever-recorded 

https://www.youtube.com/watch?v=HSeO_tHNn-I 

 
https://www.youtube.com/watch?v=G-qf-N824xs 
 
https://www.youtube.com/watch?v=u3uOkrb5iDE 
 
http://ocean.si.edu/blog/guide-earthquake-lesson-plans 
 
http://www.odsn.de/odsn/services/paleomap/animation.html 
 
http://www.geography4kids.com/files/earth_faulting.html 
 
http://crack.seismo.unr.edu/ftp/pub/louie/class/100/magnitude.html 
 
All About Earthquakes 

  
Go to each of the web sites indicated below. On your own sheet of paper answer the questions or 
complete the requested responses about each of those sites. Where necessary, answer in complete 
sentences. 

https://pubs.usgs.gov/gip/earthq1/
https://pubs.usgs.gov/gip/earthq1/
https://earthquake.usgs.gov/earthquakes/events/
https://earthquake.usgs.gov/earthquakes/events/
https://earthquake.usgs.gov/
https://earthquake.usgs.gov/learn/kids/sciencefair.php
http://pubs.usgs.gov/publications/text/understanding.html
http://earthquake.usgs.gov/learn/facts.php
https://www.loc.gov/item/00694425
https://www.loc.gov/resource/rbpe.00202400
https://www.loc.gov/resource/rbpe.0020250a
https://www.history.com/news/the-deadliest-earthquake-ever-recorded
https://www.youtube.com/watch?v=HSeO_tHNn-I
https://www.youtube.com/watch?v=G-qf-N824xs
https://www.youtube.com/watch?v=u3uOkrb5iDE
http://ocean.si.edu/blog/guide-earthquake-lesson-plans
http://www.odsn.de/odsn/services/paleomap/animation.html
http://www.geography4kids.com/files/earth_faulting.html
http://crack.seismo.unr.edu/ftp/pub/louie/class/100/magnitude.html
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A.  What is an earthquake? 
http://earthquake.usgs.gov/learn/kids/eqscience.php 
  
1. What is an earthquake? 
2.What is a foreshock? 
3.What is a mainshock? 
4.What is an aftershock? 
5.What causes earthquakes and where do they happen? 
6.Why does the earth shake when there is an earthquake? 
7.How are earthquakes recorded? 
8.How do scientists measure the size of earthquakes? 
9.Describe P waves. 
10.Describe S waves. 
11.How can scientists tell where the earthquake happened? 
12.Can scientists predict earthquakes? 
  
B.  Plate tectonic animation 
  
http://www.odsn.de/odsn/services/paleomap/animation.html 
  
Watch the plate tectonic animation. The large landmass that is at time zero is referred to as 
Pangaea. Watch it change through time. 
 
1. What happened to Pangaea between the beginning of the simulation and present time? 
 
2. Note the red lines. What do you suppose these represent? 
C.  Plates and boundaries: 
http://pubs.usgs.gov/publications/text/understanding.html 
 
Summarize what happens at the three major types of plate boundaries and give an example of 
each. 
1.      Summary of divergent: 
a.  Example of divergent: 
2. Summary of convergent: 
         a. Example of convergent: 
3. Summary of transform: 
a. Example of transform: 
  
D. Fault Boundaries 
http://www.geography4kids.com/files/earth_faulting.html 
  
1.      What happens when two plates meet? 
2. Describe folding: 

http://earthquake.usgs.gov/learn/kids/eqscience.php
http://earthquake.usgs.gov/learn/kids/eqscience.php
http://www.odsn.de/odsn/services/paleomap/animation.html
http://www.odsn.de/odsn/services/paleomap/animation.html
http://pubs.usgs.gov/publications/text/understanding.html
http://pubs.usgs.gov/publications/text/understanding.html
http://www.geography4kids.com/files/earth_faulting.html
http://www.geography4kids.com/files/earth_faulting.html
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3. Describe faulting: 
4. What are dip slips? 
5. What is a strike slip? 
  
E.  Richter magnitude: 
http://crack.seismo.unr.edu/ftp/pub/louie/class/100/magnitude.html 
  
1.      The Richter Scale is one way to measure the magnitude of an earthquake. 
2.     Describe the result of an earthquake with a magnitude under level 6 on the Richter Scale. 
3. At what level can damage across several hundred kilometers occur? 
  
F.   Earthquake History: On this day in Earthquake History.... 
  
http://earthquake.usgs.gov/learn/today/ 
  
1. Look up today’s date. What happened on this day in Earthquake History? 
2. Look up your birthday. Summarize what happened in Earthquake History on your birthday 
(even if it wasn’t the same year). 
 
G. Latest Earthquakes 
http://earthquake.usgs.gov/ 
 
1.You will click on the above link then click on "Earthquakes." 
2. Then click on the "Latest Earthquakes" Map. 
3.On the left side you will see a list of the latest earthquakes in the world that    
 have been 2.5 magnitude or higher. 
a. List all the earthquakes that have occurred today 
b. List the date: 
c. List the Magnitude: 
d. List the location: 
  
3.     Zoom out on the map and see where these earthquakes have taken place (orange dots). 
a. Where have most taken place? 
         b. Where was the most recent earthquake in the United States? 
 
H. Savage Earth- PBS online 
  
http://www.thirteen.org/savageearth/index.html 
 
Look for “The Restless Planet: Earthquakes”. Click on Earth- All Stressed Out. Scroll down to the 
three green boxes showing the surface wave, primary wave and secondary wave animations. Click 
on the start button of each of these and summarize the wave action for each. 
1.surface wave: 
 

http://crack.seismo.unr.edu/ftp/pub/louie/class/100/magnitude.html
http://crack.seismo.unr.edu/ftp/pub/louie/class/100/magnitude.html
http://earthquake.usgs.gov/learn/today/
http://earthquake.usgs.gov/learn/today/
http://earthquake.usgs.gov/
http://earthquake.usgs.gov/
http://www.thirteen.org/savageearth/index.html
http://www.thirteen.org/savageearth/index.html
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2. primary wave: 
 
3.secondary wave: 
  
I.  Earthquake Trivia: Did you know...?? 
  
http://earthquake.usgs.gov/learn/facts.php 
  
Go to the link above and search out the answers to the following trivia questions. 
1.      What is the largest recorded earthquake in the world? 
2.     What is the largest recorded earthquake in the United States? 
3.     How many detectable earthquakes happen each year? How many actually cause damage? 
4.     How many earthquakes does southern California have each year? 
5.      What fault is responsible for creating earthquakes in the central U.S.?  
a. Explain why these earthquakes seem much larger in the Midwest compared to those in the 
West. 
6.     Which two states have the least number of earthquakes? 
7.     Which state has the most earthquakes? 
8.     Can we hear earthquakes? Why or why not? 
  
Differentiated Instruction. 
Students can work replace the “Earthquake Trivia: Did you know...??” by doing  
 research information on National Geographic: Tsunami 2004 
https://news.nationalgeographic.com/news/2004/12/deadliest-tsunami-in-history/ 
and answer the following questions: 
 
How large was the earthquake that caused the 2004 Tsunami in the Indian Ocean? 
 
How tall were the largest waves that struck the coastlines around the earthquake's epicenter? 

What type of plate boundary and what kind of fault caused this tsunami? 
Provide more help and structure for students that need more help with the research. Also 
students can present their information by using a poster presentation or PowerPoint.  
 
Extend/Elaborate: How can my students apply their new knowledge to other situations? (45 
minutes to one hour) 
One of the most devastating earthquakes to hit the United States was the San Francisco 
earthquake of 1906. Check out the following links to understand better the destruction 
caused by this natural event.  
Look at this photo of the only newspaper issued in San Francisco on April 18, 1906 
https://www.loc.gov/resource/rbpe.0020250a 
Due to the destruction, the mayor was forced to issue a proclamation. Read what he said to 
the city https://www.loc.gov/resource/rbpe.00202500 
  

http://earthquake.usgs.gov/learn/facts.php
http://earthquake.usgs.gov/learn/facts.php
https://news.nationalgeographic.com/news/2004/12/deadliest-tsunami-in-history/
https://www.loc.gov/resource/rbpe.0020250a
https://www.loc.gov/resource/rbpe.00202500
http://memory.loc.gov/cgi-bin/query/r?ammem/rbpebib:@field(NUMBER+@band(rbpe+00202500))
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Why was this type of stand against looting  necessary?  
Use the online resources below to share with students additional information and images 
about the "Great San Francisco Earthquake of 1906": 
The Great 1906 San Francisco Earthquake 
This resource was produced by the U.S. Geological Survey. 
The Great 1906 Earthquake And Fire 
The Virtual Museum of the City of San Francisco put together this resource. 
The San Francisco Earthquake, 1906 
This resource comes from EyeWitnessToHistory.com. 
https://www.loc.gov/item/00694425 
 
https://www.loc.gov/resource/rbpe.00202400 
 
http://www.sfmuseum.org/1906/06.html 
 
Students will work in pairs to answer questions about San Francisco earthquake of 1906 
on the following worksheet:  
 
https://www.educationworld.com/a_lesson/dailylp/dailylp/pdfs/dailylp086b-
download.pdf 
Differentiated Instruction: Students can create a poster,  PPT or a Prezi presentation and 
present their project.  

Evaluate: How can I help my students self-evaluate and reflect on the learning? (one hour) 
 

● Check for understanding questions will be utilized during large and small 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, peer review and teacher review. Ask students 
to come up with several questions for the presenting groups. 

              
 
Examples of student’s questions:  
 
 1.  Were there any places with earthquake activity that surprised your group?   Why or why 
not? 
 
2.  Where did the most Earthquakes occur in North America?    Why do you think this is? 

3.  Where did the highest magnitude earthquake recorded by your group occur?    

https://earthquake.usgs.gov/
http://www.sfmuseum.org/1906/06.html
http://www.sfmuseum.org/1906/06.html
http://www.sfmuseum.org/1906/06.html
http://www.eyewitnesstohistory.com/sfeq.htm
http://www.eyewitnesstohistory.com/sfeq.htm
http://www.eyewitnesstohistory.com/sfeq.htm
https://www.loc.gov/item/00694425
https://www.loc.gov/resource/rbpe.00202400
http://www.sfmuseum.org/1906/06.html
https://www.educationworld.com/a_lesson/dailylp/dailylp/pdfs/dailylp086b-download.pdf
https://www.educationworld.com/a_lesson/dailylp/dailylp/pdfs/dailylp086b-download.pdf
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4.  Did the highest magnitude earthquake location surprise you?   Why or why not? 

5.  Looking at all of your group members maps, what boundaries have a high frequency of 

Earthquakes?    

6.  Do Earthquakes occur in places that are not on a plate boundary?   Hypothesize with your 

group on how you think this might happen and write your thoughts below.  

● Formative Assessments:  Whiteboard presentations, discussions. Students have to 
present their findings and be ready to defend the results in front of the class. They 
have to be able to answer questions for their peers. The students’ 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/carousel presentations.  

● Collect the activity  
        “All About Earthquakes” 
 

 
Aligned Lesson Plan 2 

Mechanical Waves Patterns 
Earthquakes and Mechanical Waves  

 

Lesson Plan: Mechanical Waves Patterns  Lesson Length: 2-3 class periods (one hour).  
Grade Level: 11-12 Related Unit: Weather and Climate  

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 
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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 
● 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 

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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● 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 
 

● 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=HpovwbPGEoo 
 

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
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https://www.physicsclassroom.com/class/waves 
 
https://www.iris.edu/hq/inclass/video/seismic_slinky
_modeling_p_and_s_waves_in_the_classroom 
 

 
 

Lesson Plan 
Engage: How can I get students interested in this? (20- minutes) 

This image cannot currently be displayed.

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
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Teacher demonstrates a single pulse using a slinky. Use the Primary Source Analysis Tool and ask the 
following questions: 
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.  
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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_classroom 
 
 
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 
 
 
  
 Differentiated Instructions:  
 
Accommodations and Modifications for Learners with Special Needs  
  

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
http://www.ccmr.cornell.edu/wp-content/uploads/sites/2/2015/11/Wave-Activity-Sheet-6-8.pdf
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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 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)  

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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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.  
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.   
 

 
Aligned Lesson Plan 3 

(LOC Science Lesson for Unit 4: Earthquakes and Mechanical Waves) 

Lesson Plan: Standing Waves 
and Earthquakes  

Lesson Length: 1-2 days.  

Grade Level: 11-
12(Adjustable) 

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 

https://www.exploratorium.edu/faultline/activezone/slinky.html
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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-PS1-7 Use mathematical representations of phenomena 
to support claims 
 
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.  
 
 
 
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 
 

● Changes in the frequency or 
intensity of extreme weather 
events also influence changes in 
design inputs and considerations 
for engineers. 

●  Designers, Scientist, and Engineers 
use scale models and prototypes to 
test design theories. 

● Show how periodic waves in a finite 
medium produce standing waves 
 

● Quantify the effects of the elastic 
and inertial properties of a medium 
on the speed of propagation of a 
wave. 

 What is the relation between static electricity and lightning?   
 
Why do we build models in science?  
 
What are some risks that come with lightning discharge? 
 
What are some strategies that can be used to minimize 
risks? 
 
 

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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Transfer Goals 
● Asking questions (for science) and defining problems (for engineering) 
● Planning and carrying out investigations 
● Analyzing and interpreting data 
● Using mathematics and computational thinking 
● Obtaining, evaluating, and communicating information 

Learning Objectives 
● Students will be able to explain how the frequency of mechanical wave is determined by the source, 

not the medium. (HS-ESS2-4,  HS-PS1-4) 
 

● Determine the relationships among frequency, wavelength and velocity using both graphical and 
mathematical representations. HS-PS4.A HS-PS1-7 
 

● Students will be able to perform and interpret scientific measurements.( CCSS.Math.Practice.MP4 ) 
 

● 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/dcmsiabo
oks.practicalphysics00carh/?sp=249&r=-
0.754,0.229,2.508,1.462,0 

 

 

 
https://earthquake.usgs.gov/learn/topic
s/seiche.php 

Projectors. 
 Internet 
standing waves apparatus  
slinky 
googles  
meter sticks 
graph paper  
  
 
 
Additional teacher resources:  
 
 
https://www.physicsclassroom.com/class/waves/Lesson-
2/Frequency-and-Period-of-a-Wave 
 
 
 standing waves apparatus or show students the video: 
 
https://www.youtube.com/watch?v=_S7-PDF6Vzc 
 
 
 

http://www.corestandards.org/Math/Practice/MP4/
http://www.corestandards.org/ELA-Literacy/WHST/11-12/2/
https://www.loc.gov/resource/dcmsiabooks.practicalphysics00carh/?sp=249&r=-0.754,0.229,2.508,1.462,0
https://www.loc.gov/resource/dcmsiabooks.practicalphysics00carh/?sp=249&r=-0.754,0.229,2.508,1.462,0
https://www.loc.gov/resource/dcmsiabooks.practicalphysics00carh/?sp=249&r=-0.754,0.229,2.508,1.462,0
https://earthquake.usgs.gov/learn/topics/seiche.php
https://earthquake.usgs.gov/learn/topics/seiche.php
https://www.physicsclassroom.com/class/waves/Lesson-2/Frequency-and-Period-of-a-Wave
https://www.physicsclassroom.com/class/waves/Lesson-2/Frequency-and-Period-of-a-Wave
https://www.youtube.com/watch?v=_S7-PDF6Vzc
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Lesson Plan 
 
Engage: How can I get students interested in this? (30-40 minutes) 

 
Students will refresh on the previous day questions:  
 

● What is transferred through waves?  
● What is the relationship between energy and amplitude of a wave? What are mechanical waves? 

Give examples.  
● What are the main parts of a wave? 
● How are transverse and Longitudinal waves different?   
● How are seismic waves and slinky waves related?  

 
 

● The teacher will display the picture and information of standing wave from primary resources. Use 
the Primary Source Analysis Tool for the above questions.  

 
https://www.loc.gov/resource/dcmsiabooks.practicalphysics00carh/?sp=249&r=-
0.754,0.229,2.508,1.462,0 

 
 
Also do a demo of a standing wave if you have a standing waves apparatus or show students the video: 
 
https://www.youtube.com/watch?v=_S7-PDF6Vzc 
 
 
 
 Example questions: 

https://www.loc.gov/resource/dcmsiabooks.practicalphysics00carh/?sp=249&r=-0.754,0.229,2.508,1.462,0
https://www.loc.gov/resource/dcmsiabooks.practicalphysics00carh/?sp=249&r=-0.754,0.229,2.508,1.462,0
https://www.youtube.com/watch?v=_S7-PDF6Vzc
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What type of apparatus do you see in the picture?  
 
What do you think  is the use of this apparatus? 
 
 Why  the scientist invented the standing waves apparatus?   
 
Can you identify the waves with this apparatus?  
 
How many crest do you see in the picture? 
 
Can you identify the wavelength?  
 
How many “nodes” or “equilibrium points” do you see in the picture?  
 
Prior knowledge: Students should be familiar with waves vocabulary from previous lesson.  
 

 
Explore: What tasks/questions can I offer to help students puzzle through this? (30 minutes) 
Students will perform an inquiry lab to discover the relationship between waves frequency and speed.  

This is a  lab that gives the students a kinesthetic sense about standing waves.  The main problem with it is 
that it is difficult for some students to get the spring to vibrate with 5 antinodes.   

Purpose: Standing Waves 

  Find a graphical and mathematical relationship between the frequency of a disturbance and the 
wavelength of the resulting standing wave. 

Apparatus: Standing Waves 
   Materials : meter stick    tape or chalk            stopwatch                  
 
snaky spring 

Pre-lab discussion:  
§  On the floor, stretch the snaky to about 5 m and generate a short series of periodic pulses. 
 
§  On a whiteboard, sketch (or have students sketch) what the traveling train of pulses on the spring would 
look like at a point in time (snapshot) 
 
§  Using the sketch, review or introduce the following terms: frequency, period, crest, trough and 
wavelength. 
 
§  Again create a series of pulses and have the students concentrate on what happens near the fixed end 
of the slinky. Make sure they see incident pulses and inverted reflected pulses. It is important to have 
students focus on the superposition of the incident and reflected pulses during the period that they 
coexist. Noticing the traveling waves heading toward the reflecting barrier, the traveling waves moving 
away from the barrier, and the larger amplitude waves that don’t seem to move along the spring when 
they coexist will help students understand the formation of standing waves. 
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§  Now hold a snaky spring off the floor, stretching it about 5 m and create a standing wave of one 
segment (one-half cycle). 
 
§  Have the students attempt to explain how a standing wave results from interference between incident 
and reflected waves.   If you have a camcorder, you may want to videotape the standing wave so you can 
slow it down on a TV screen.  
 
§  Define the terms node, antinode and standing wave. 
 
§  What factors will influence the wavelength of the standing wave?  
 
Possible answers are the frequency of the hand generating the disturbance, the size of the disturbance 
(which hopefully was addressed as being insignificant in Activity 1), and the tension. 
 
§  How can the frequency (independent variable) be measured? 
 
§  How can the wavelength (dependent variable) be measured?  (Go through a few examples and 
encourage students to draw pictures of their waves, showing standing wave segments as part of their lab 
data. Each segment is defined by the distance from one node to the next node is 1/2 l. 
 
§  What needs to be constant? (e.g., actual spring, spring tension, surface, distance between the ends, 
etc.) 
  

Performance Notes: Standing Waves 
§  In order to compare the results of this experiment to those of Activity 1, students should take care to 
use the same spring with the same stretch length (5 m) as was used in that activity. This will allow them to 
verify the slope of the wavelength vs. 1/frequency graph as the speed calculated in Activity 1. 
 
§  Discuss safety and equipment issues with the students. 
 
§  The timer can time how long it takes the generator’s hand to complete 20 cycles.  Divide the number of 
cycles (20) by the time for 20 cycles to get the frequency in cycles per second. 
 
§  It is also a lot easier to do a standing wave standing up as opposed to on the ground. Students can get 
about 5 good data points.  A few very skillful groups can get as many as 6 or 7.  Challenge them!  
For the higher frequencies, you might suggest that students place a piece of paper at the position of an 
antinode. Let the spring slap against the paper to provide an audible signal for each cycle. Closing your 
eyes and listening for the slap is easier to count than watching high frequency standing waves. 
 
§  Many students may require a refresher on the division of fractions to determine the units of slope (i.e., ) 

Post-Lab discussion: 
    
From data and graphical analysis address the following model of periodic wave disturbances: 
 
             l = v T = v / f           or                  v =l / T = f l and discuss units. 
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Differentiated Instruction:  
 
 For A.P classes  this would be an appropriate time to use the Visual Quantum Mechanics simulator called 
Making Waves. The option you will use this time is called WAVES. This option allows the user to vary many 
parameters of two separate periodic waves and to view simultaneously two waves and their 
superposition. Make the amplitude, wavelength and speed of the two the same. The velocity of one of the 
waves should be opposite the other. This is done by selecting the radio button called REVERSE. Be sure to 
turn on the SUM button to view the standing wave that is created by the superposition of the two 
identical traveling waves moving in opposite directions. To view the motion of a single particle in the 
medium, select the MARKING POINT button. The URL for the Visual Quantum Mechanics site is 
http://www.phys.ksu.edu/perg/vqmorig/programs/java/makewave/ The VQM simulations will be 
available on disc but the details are unknown as of this writing (1/03). Another web-based superposition 
simulation that works nicely to show the production of standing waves is 
http://www.phy.ntnu.edu.tw/java/waveSuperposition/waveSuperposition.html 
 
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.   
 
Use the simulation and help students to perform a similar lab in order to find the relationship between 
speed and frequency of a wave.  
 
Explain: How can I help students make sense of their observations? (50 minutes) 
Have students whiteboard and present their finding to the class. 
 
Example of questions to ask during the whiteboarding session: 

§  What do you know about the speed of the wave in a non-changing medium? (review question) 

§  How do you know the speed is constant?  (review question) 

§  What are your independent and dependent variables? 

§  For a constant velocity wave, how is frequency related to wavelength? 

§  Explain how your data shows that frequency and wavelength are inversely proportional. 

http://www.phys.ksu.edu/perg/vqmorig/programs/java/makewave/
http://www.phys.ksu.edu/perg/vqmorig/programs/java/makewave/
http://www.phys.ksu.edu/perg/vqmorig/programs/java/makewave/
http://www.phy.ntnu.edu.tw/java/waveSuperposition/waveSuperposition.html
http://www.phy.ntnu.edu.tw/java/waveSuperposition/waveSuperposition.html
http://www.phy.ntnu.edu.tw/java/waveSuperposition/waveSuperposition.html
http://www.phy.ntnu.edu.tw/java/waveSuperposition/waveSuperposition.html
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§  Does the slope have any meaning? Do the units look familiar? 

§  How can we verify that the slope is the speed? 

§  How are the standing waves formed?  

§  How do the reflected and outgoing wave interact? 

§  Which principle are we using? 

§  Explain the superposition principle. 

§  Was a standing wave formed at every disturbance frequency of the wave? 

§  What happened when the disturbance frequency did not form a standing wave?  (This is a nice bridge 

into a discussion of resonance.) 

Sample Student Data: 

Frequency (Hz) l (m) Sketches 1/f  (Hz-1 ) 

  
10 crest / 16.6 sec = 
0.6 
  

  
  

10.0 

   
  

1.66 

10 crest / 8.3 sec = 1.2   
  

5.00 

    
  

0.833 

  
10 crest / 5.56 sec = 
1.8 
  

  
  

3.33 

   
  

0.556 

10 crest / 4.17 sec = 
2.4 

  
  

2.50 

    
  

0.416 
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10 crest / 3.33 sec = 3 
  

  
  

2.00 

    
  

0.333 

 

Extend/Elaborate: How can my students apply their new knowledge to other situations? (50 minutes) 
 

·   Have the students graph wave speed vs. frequency or wavelength.  (Although the point is made in 
whiteboarding that speed is constant, this drives the point home.) 

 
·   Have the students graph number of antinodes vs. frequency 

Discuss the correlation between standing waves on a slinky and earthquakes.  

https://physicstoday.scitation.org/do/10.1063/PT.5.027141/full/ 

https://earthquake.usgs.gov/learn/topics/seiche.php 

Evaluate: How can I help my students self-evaluate and reflect on the learning? (50 -100 minutes) 
● 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 Assessment: Students will whiteboard and have discussions/presentations about their findings.  
 
Summative Assessment:  Students will turn in their standing waves lab report for a grade.  
 

 

Aligned Lesson Plan 4 
 

LOC Science Lesson for Unit 4: Earthquakes and Mechanical Waves 

Lesson Plan: Resonance and Earthquakes  Lesson Length: (two hour period) 
Grade Level: 11-12 Related Unit: Weather and Climate  

Related Unit: Weather and Climate  
 
NGSS Standards: ESS2-1, ESS2-2  
 
 HS-ETS1-2. Design a solution to a 
complex real-world problem by 
breaking it down into smaller, more 

https://physicstoday.scitation.org/do/10.1063/PT.5.027141/full/
https://earthquake.usgs.gov/learn/topics/seiche.php
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manageable problems that can be 
solved through engineering. 
 
Waves and Their Applications in 
Technologies for Information 
Transfer: MS-PS4-1, HS-PS4-1, MS-
PS4-2  
 
Earth and Human Activity: HS-ESS3-
1, MS-ESS3-2 
 
 HS-PS1-7 Use mathematical 
representations of phenomena to 
support claims 
  
HS-PS1-4  Develop a model based 
on evidence to illustrate the 
relationships between systems or 
between components of a system 
 
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 
 

●  Engineers must understand Science, Technology, 
Engineering, and Mathematics (STEM) to create structure to 
meet code, safety specifications, and budget constraints. 
Designers, Scientist, and Engineers use scale models and 
prototypes to test design theories.(HS-ETS1-2)  

● In certain areas of the world, earthquakes are a serious 
concern. Civil and structural engineers who focus on 
designing buildings, bridges, roads and other 
infrastructure for earthquake-prone areas must 
understand seismic waves and how to construct 

 
Why do buildings of different 
heights respond differently in an 
earthquake?  
 
What is resonance?  { the oscillation 
(up-and-down or back-and-forth 
motion) caused by a seismic wave}.  
 
What is a natural frequency of an 

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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structures that are able to withstand the forces from the 
powerful ground motions of the Earth. HS-ESS2-1 HS-
ETS1-2 

● Understandings about science and technology-  Structures 
are designed to provide solutions to a human need. 
Engineers must understand Science, Technology, 
Engineering, and Mathematics (STEM) to create structure to 
meet code, safety specifications, and budget constraints. 
Designers, Scientist, and Engineers use scale models and 
prototypes to test design theories.(HS-ETS1-2) HS-ESS2-1  

 

● Identify existing structure locations vulnerable to extreme 
weather risks, and develop appropriate strategies to 
minimize such risks. ( ESS2-1, ESS2-2, HS-ETS1-2, CCSS.ELA-
Literacy.WHST.11-12.2)  

 

 
 

object? 
 
How could you add structural 
elements to reduce resonance in a 
building? 
 

 

Transfer Goals 
 
 

● Asking questions (for science) and defining problems (for engineering)HS-ETS1-2 
● Planning and carrying out investigations 
● Analyzing and interpreting data 
● Constructing explanations (for science) and designing solutions (for engineering) 

Learning Objectives 
1. Students will predict how a structure will react to vibrations (oscillations) of different 

frequencies.  
2. Students will describe the phenomenon of resonance.  (ESS2-2) 
3. Students will be able to perform and interpret scientific measurements.( 

CCSS.Math.Practice.MP4 ) 
 
Library of Congress: Primary Sources Materials/Supplies/Resources 
 
https://www.loc.gov/item/00694425 

 

https://www.gettyimages.com/detail/video/buildings-shaking-
falling-apart-in-earthquake-stock-video-footage/562-38 

 

 

  
 

● Smartphone with Google's 

Science Journal app, 

available for free on Google 

Play for Android devices 

(version 4.4 or newer) or 

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/
http://www.corestandards.org/Math/Practice/MP4/
https://www.loc.gov/item/00694425
https://www.gettyimages.com/detail/video/buildings-shaking-falling-apart-in-earthquake-stock-video-footage/562-38
https://www.gettyimages.com/detail/video/buildings-shaking-falling-apart-in-earthquake-stock-video-footage/562-38
https://goo.gl/Vn0RU2
https://goo.gl/Vn0RU2
https://goo.gl/Vn0RU2
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from the App Store for iOS 

devices (iOS 9.3 or newer). 

● Double-sided foam tape 

● Stopwatch 

● Ruler 

 
 
 
https://media.up.edu/Physics/TOLE
/EarthquakeTsunamiHazards/Lesso
nPlans/BOSS_ModelOfResonance_T
OTLE.pdf 
 
 
 
https://www.iris.edu/hq/inclass/vid
eo/building_resonance__boss_mod
el_construction__use 
https://www.iris.edu/hq/inclass/ani
mation/building_resonance_the_re
sonant_frequency_of_different_seis
mic_waves 
 
https://www.sciencebuddies.org/te
acher-resources/lesson-
plans/earthquake_resistant_buildin
gs 
 

 
 

Lesson Plan 
Engage: How can I get students interested in this? (20 minutes) 
 

Prior Knowledge: Students would benefit from knowledge of wave vocabulary, wave behavior and wave 
interaction.  
 
Show students the video from the library of congress. 
 
https://www.loc.gov/item/00694425 
 
https://www.gettyimages.com/detail/video/buildings-shaking-falling-apart-in-earthquake-stock-video-
footage/562-38 

https://click.google-analytics.com/redirect?tid=UA-71590276-2&url=https%3A%2F%2Fitunes.apple.com%2Fus%2Fapp%2Fscience-journal-by-google%2Fid1251205555%3Fmt%3D8&aid=com.google.ScienceJournal&idfa=%7Bidfa%7D&cs=sciencebuddies&cm=activities&anid=admob&hash=md5
https://click.google-analytics.com/redirect?tid=UA-71590276-2&url=https%3A%2F%2Fitunes.apple.com%2Fus%2Fapp%2Fscience-journal-by-google%2Fid1251205555%3Fmt%3D8&aid=com.google.ScienceJournal&idfa=%7Bidfa%7D&cs=sciencebuddies&cm=activities&anid=admob&hash=md5
https://media.up.edu/Physics/TOLE/EarthquakeTsunamiHazards/LessonPlans/BOSS_ModelOfResonance_TOTLE.pdf
https://media.up.edu/Physics/TOLE/EarthquakeTsunamiHazards/LessonPlans/BOSS_ModelOfResonance_TOTLE.pdf
https://media.up.edu/Physics/TOLE/EarthquakeTsunamiHazards/LessonPlans/BOSS_ModelOfResonance_TOTLE.pdf
https://media.up.edu/Physics/TOLE/EarthquakeTsunamiHazards/LessonPlans/BOSS_ModelOfResonance_TOTLE.pdf
https://www.iris.edu/hq/inclass/video/building_resonance__boss_model_construction__use
https://www.iris.edu/hq/inclass/video/building_resonance__boss_model_construction__use
https://www.iris.edu/hq/inclass/video/building_resonance__boss_model_construction__use
https://www.sciencebuddies.org/teacher-resources/lesson-plans/earthquake_resistant_buildings
https://www.sciencebuddies.org/teacher-resources/lesson-plans/earthquake_resistant_buildings
https://www.sciencebuddies.org/teacher-resources/lesson-plans/earthquake_resistant_buildings
https://www.sciencebuddies.org/teacher-resources/lesson-plans/earthquake_resistant_buildings
https://www.loc.gov/item/00694425
https://www.gettyimages.com/detail/video/buildings-shaking-falling-apart-in-earthquake-stock-video-footage/562-38
https://www.gettyimages.com/detail/video/buildings-shaking-falling-apart-in-earthquake-stock-video-footage/562-38
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Ask questions like: 

What are the phenomena presented in the video? 

Which one of the buildings is most affected by the earthquake? 

Why do buildings of different heights respond differently in an earthquake?  
 
How could you add structural elements to reduce resonance in a building? 
 
Explain to students that aside from architectural constraints, i.e., how well built the structure is, the 
particular resonance of an earthquake can knock down a small building and spare the skyscraper. The 
resonance is the oscillation (up-and-down or back-and-forth motion) caused by a seismic wave. During an 
earthquake, buildings oscillate. If the frequency of this oscillation is close to the natural frequency of the 
building, resonance may cause severe damage. 
 

 If possible, use an Building Oscillation Seismic Simulation, or BOSS model to have students better 
understand the concept of resonance.  

Also, you can use the Tacoma bridge video to explain resonance    

https://www.youtube.com/watch?v=XggxeuFDaDU 

Additional teacher resources : 
https://media.up.edu/Physics/TOLE/EarthquakeTsunamiHazards/LessonPlans/BOSS_ModelOfResonance_T
OTLE.pdf 

https://media.up.edu/Physics/TOLE/EarthquakeTsunamiHazards/LessonPlans/BOSS_ModelOfResonance_TOTLE.pdf
https://media.up.edu/Physics/TOLE/EarthquakeTsunamiHazards/LessonPlans/BOSS_ModelOfResonance_TOTLE.pdf
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Explore: What tasks/questions can I offer to help students puzzle through this? (120 minutes) 
Students will measure the natural frequencies of the three buildings in the BOSS model in order to  
develop an understanding of the effect of earthquake waves on buildings. Have students perform part I, II 
and II.  
 
Teacher resources activity:  
 
https://ceetep.oregonstate.edu/sites/ceetep.oregonstate.edu/files/resources/18-boss-model.pdf 
 
Explain: How can I help students make sense of their observations? (50 minutes) 

 
If you shake an object, or otherwise make it vibrate at one of those frequencies, it will start to vibrate 
more and more, often violently enough to break. 
During an earthquake, buildings oscillate. If the frequency of this oscillation is close to the natural 
frequency of the building, resonance may cause severe damage. The BOSS model allows students to 
observe the phenomenon of resonance.   
 
Discuss with students their lab findings. Shake the BOSS model and ask students the following questions:  
 
 What does the wooden base represent?  
 
What do the standing blocks represent?  
 
What does the shaking back and forth of the model represent?  
 
How is Energy moving through this system? (kinetic energy is transferring from your hand to the base of 
the model and then transferring from the base to the rods and then again transferring from the rods to the 
blocks causing the blocks to sway back and forth) 
 
 For each demonstration ask students to decide-- Which “building” has the greatest amplitude? As you 
demonstrate several different frequencies, discuss -- Which “building” resonates at the greatest 
wavelength?  
 
Which “building” resonates at the least wavelength?  
 
Teacher’s Resources  
https://www.iris.edu/hq/inclass/video/building_resonance__boss_model_construction__use 
 
https://www.iris.edu/hq/inclass/video/resonance__modeling_resonance_in_buildings_using_paper_mode
l 
Extend/Elaborate: How can my students apply their new knowledge to other situations?) (4-5 class periods) 

https://ceetep.oregonstate.edu/sites/ceetep.oregonstate.edu/files/resources/18-boss-model.pdf
https://www.iris.edu/hq/inclass/video/building_resonance__boss_model_construction__use
https://www.iris.edu/hq/inclass/video/resonance__modeling_resonance_in_buildings_using_paper_model
https://www.iris.edu/hq/inclass/video/resonance__modeling_resonance_in_buildings_using_paper_model
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Using your findings above, and the “Violence of Ground Shaking Caused by 3 Types of Earthquakes” poster, 
answer the following questions. 
 
 1. How is the frequency of ground shaking during a shallow earthquake going to be different than the 
ground shaking during a subduction zone earthquake?  
 
2. Explain why a large, subduction zone earthquake on the Cascadia subduction zone is unlikely to cause 
extensive damage to single-story houses and buildings. (Hint: look at the ground motion necessary to move 
the small building in Part III)  
 
3. How will this duration of shaking likely affect the different height buildings? 
 
 4. Resonance occurs when a structure vibrates at its natural frequency. This may have devastating effects 
because the displacement (the distance it moves) increases. If an earthquake sends out waves at high 
frequency, which building would you prefer to be in and why? e-binder for 2014 CEETEP workshop 203 
ACTIVITY_BOSS2_TOTLE.doc 7/6/10 7 
 
 5. One way to protect a building from resonating with an earthquake is to isolate its foundation, or base, 
from the ground with devices much like wheels. This technique is called base isolation. Propose two other 
methods of base isolation. 
 
 6. Suppose you added more weight to the top of each building. How does this change its natural 
frequency? Would this help prevent damage in an earthquake (assume high frequency)? Try this by 
attaching weights to the building and determining its new natural frequency 
Teacher’s resources:  
https://ceetep.oregonstate.edu/sites/ceetep.oregonstate.edu/files/resources/18-boss-model.pdf 
 
https://www.iris.edu/hq/inclass/animation/building_resonance_the_resonant_frequency_of_different_sei
smic_waves 
Evaluate: How can I help my students self-evaluate and reflect on the learning? ( 1-2 class period) 

● Check for understanding questions will be utilized during small 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: Class  Discussions   
● Summative Assessment: Teacher will collect the BOSS model activity  

  
 
 
 

 

 

 

 

https://ceetep.oregonstate.edu/sites/ceetep.oregonstate.edu/files/resources/18-boss-model.pdf
https://www.iris.edu/hq/inclass/animation/building_resonance_the_resonant_frequency_of_different_seismic_waves
https://www.iris.edu/hq/inclass/animation/building_resonance_the_resonant_frequency_of_different_seismic_waves
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Aligned Lesson Plan 5 
 

LOC Science Lesson for Unit 4: Earthquakes and Mechanical Waves 

Lesson Plan: Build a structure that survives an earthquake  Lesson Length: (two hour period) 
Grade Level: 11-12  

NGSS Standards: ESS2-1, ESS2-2  
 
 HS-ETS1-2. Design a solution to a 
complex real-world problem by 
breaking it down into smaller, more 
manageable problems that can be 
solved through engineering. 
 
Waves and Their Applications in 
Technologies for Information 
Transfer: MS-PS4-1, HS-PS4-1, MS-
PS4-2  
 
Earth and Human Activity: HS-ESS3-
1, MS-ESS3-2 
 
 HS-PS1-7 Use mathematical 
representations of phenomena to 
support claims 
  
HS-PS1-4  Develop a model based 
on evidence to illustrate the 
relationships between systems or 
between components of a system 
 
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. 

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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Enduring Understandings Essential Questions 
 

●  Engineers must understand Science, Technology, 
Engineering, and Mathematics (STEM) to create structure 
to meet code, safety specifications, and budget 
constraints. Designers, Scientist, and Engineers use scale 
models and prototypes to test design theories.(HS-ETS1-2)  

● In certain areas of the world, earthquakes are a serious 
concern. Civil and structural engineers who focus on 
designing buildings, bridges, roads and other 
infrastructure for earthquake-prone areas must 
understand seismic waves and how to construct 
structures that are able to withstand the forces from 
the powerful ground motions of the Earth. HS-ESS2-1 
HS-ETS1-2 

● Understandings about science and technology-  Structures 
are designed to provide solutions to a human need. 
Engineers must understand Science, Technology, 
Engineering, and Mathematics (STEM) to create structure 
to meet code, safety specifications, and budget 
constraints. Designers, Scientist, and Engineers use scale 
models and prototypes to test design theories.(HS-ETS1-2) 
HS-ESS2-1  

 

● Identify existing structure locations vulnerable to extreme 
weather risks, and develop appropriate strategies to 
minimize such risks. ( ESS2-1, ESS2-2, HS-ETS1-2, 
CCSS.ELA-Literacy.WHST.11-12.2)  

 

 

 
Why buildings collapse and what 
can be done to make buildings safe? 
 
 
How could you add structural 
elements to reduce resonance in a 
building? 
 
How may the structure of a building 
be reinforced to make it better able 
to withstand earthquake shaking?  

Transfer Goals 
 
 

● Asking questions (for science) and defining problems (for engineering) 
● Planning and carrying out investigations 
● Analyzing and interpreting data 
● Constructing explanations (for science) and designing solutions (for engineering) 

Learning Objectives 
1.   Describe how diagonal braces, shear walls, and rigid connections provide paths for the 

horizontal load resulting from an earthquake. HS-ETS1-2 
2. Observe how added structural elements strengthen a model wall to withstand shaking. HS-

ETS1-2 
3. Construct a structure that will be able to withstand earthquake shaking. HS-ESS2-1 HS-ETS1-2 

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/
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4. Students will be able to perform and interpret scientific measurements.( 
CCSS.Math.Practice.MP4  

 

Library of Congress: Primary Sources Tools:  Materials/Supplies/Resources 
 
https://www.loc.gov/item/00694425 

 

https://www.gettyimages.com/detail/video/buildings-shaking-
falling-apart-in-earthquake-stock-video-footage/562-38 

 

https://www.loc.gov/item/mpc2005002674/PP/ 

 

 
 
https://babel.hathitrust.org/cgi/pt?id=mdp.39015059171234
;view=1up;seq=81 
 

 

  
 

• 

Computers with Internet access 

earthquake generator, you will 
need the following: 

• 

A 1-inch × 10-foot piece of #40 
PVC plastic pipe, which will be 
cut into two 24-inch pipes and 
two 30-inch pipes 

• 
Four 1-inch #40 PVC 90o degree 
elbows 

• 
Two ½ inch x 36 inch dowels 
wooden dowels 

• 
One piece of plywood .25 × 24 × 
24 inches 

• 
Four eyebolts, .25 × 2.5 inches 
with .25 inch nuts 

• 
Four hex bolts, .25 × 1 inch, with 
.25 inch nuts 

• Four rubber bands, #64 

• One saw 

• One drill with .25-inch drill bit 

• 

Hot glue 

To conduct the earthquake 
experiments, students will need 
the following: 

• Styrofoam packing blocks 

• Wood blocks 

http://www.corestandards.org/Math/Practice/MP4/
https://www.loc.gov/item/00694425
https://www.gettyimages.com/detail/video/buildings-shaking-falling-apart-in-earthquake-stock-video-footage/562-38
https://www.gettyimages.com/detail/video/buildings-shaking-falling-apart-in-earthquake-stock-video-footage/562-38
https://www.loc.gov/item/mpc2005002674/PP/
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• Spongy foam 

• Cardboard 

• 
Scissors (for cutting the foam 
board or cardboard) 

• Shallow box or pan 

• Marbles 

• Wood dowels or pencils 

• Large sponge 

• Sand (optional) 

  

• Pencils 

• Paper 

•  

•  

 
https://media.up.edu/Physics/TOLE
/EarthquakeTsunamiHazards/Lesso
nPlans/BOSS_ModelOfResonance_T
OTLE.pdf 
 
 
 
https://www.iris.edu/hq/inclass/vid
eo/building_resonance__boss_mod
el_construction__use 
 
 
 
 
https://www.iris.edu/hq/inclass/ani
mation/building_resonance_the_re
sonant_frequency_of_different_seis
mic_waves 

https://media.up.edu/Physics/TOLE/EarthquakeTsunamiHazards/LessonPlans/BOSS_ModelOfResonance_TOTLE.pdf
https://media.up.edu/Physics/TOLE/EarthquakeTsunamiHazards/LessonPlans/BOSS_ModelOfResonance_TOTLE.pdf
https://media.up.edu/Physics/TOLE/EarthquakeTsunamiHazards/LessonPlans/BOSS_ModelOfResonance_TOTLE.pdf
https://media.up.edu/Physics/TOLE/EarthquakeTsunamiHazards/LessonPlans/BOSS_ModelOfResonance_TOTLE.pdf
https://www.iris.edu/hq/inclass/video/building_resonance__boss_model_construction__use
https://www.iris.edu/hq/inclass/video/building_resonance__boss_model_construction__use
https://www.iris.edu/hq/inclass/video/building_resonance__boss_model_construction__use
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https://uportland.mediaspace.kaltu
ra.com/media/CEE2+-
+Animation+of+Building+Collapse+
%28topic+3+lesson+plan%29/0_ez4
f8jho 
 
 

https://www.youtube.com/
watch?v=_AbUIbH-Als 

 

https://www.youtube.com/
watch?v=kzVvd4Dk6sw&feat
ure=related 

http://www.discoveryeducation.co
m/teachers/free-lesson-
plans/constructing-earthquake-
proof-buildings.cfm 
 
 

 
 

Lesson Plan 
Engage: How can I get students interested in this? (20 minutes) 
 

Prior Knowledge: Students would benefit from knowledge of wave vocabulary, wave behavior, wave 
interaction, forces  and resonance.  
 
Show students the video from the library of congress. 
 
https://www.loc.gov/item/00694425 
 
 
 

https://uportland.mediaspace.kaltura.com/media/CEE2+-+Animation+of+Building+Collapse+%28topic+3+lesson+plan%29/0_ez4f8jho
https://uportland.mediaspace.kaltura.com/media/CEE2+-+Animation+of+Building+Collapse+%28topic+3+lesson+plan%29/0_ez4f8jho
https://uportland.mediaspace.kaltura.com/media/CEE2+-+Animation+of+Building+Collapse+%28topic+3+lesson+plan%29/0_ez4f8jho
https://uportland.mediaspace.kaltura.com/media/CEE2+-+Animation+of+Building+Collapse+%28topic+3+lesson+plan%29/0_ez4f8jho
https://uportland.mediaspace.kaltura.com/media/CEE2+-+Animation+of+Building+Collapse+%28topic+3+lesson+plan%29/0_ez4f8jho
https://www.youtube.com/watch?v=_AbUIbH-Als
https://www.youtube.com/watch?v=_AbUIbH-Als
https://www.youtube.com/watch?v=kzVvd4Dk6sw&feature=related
https://www.youtube.com/watch?v=kzVvd4Dk6sw&feature=related
https://www.youtube.com/watch?v=kzVvd4Dk6sw&feature=related
http://www.discoveryeducation.com/teachers/free-lesson-plans/constructing-earthquake-proof-buildings.cfm
http://www.discoveryeducation.com/teachers/free-lesson-plans/constructing-earthquake-proof-buildings.cfm
http://www.discoveryeducation.com/teachers/free-lesson-plans/constructing-earthquake-proof-buildings.cfm
http://www.discoveryeducation.com/teachers/free-lesson-plans/constructing-earthquake-proof-buildings.cfm
https://www.loc.gov/item/00694425
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https://www.gettyimages.com/detail/video/buildings-shaking-falling-apart-in-earthquake-stock-video-
footage/562-38 

 
From previous lessons review and ask questions like: 

How many different kinds of waves can you think of? example answer electromagnetic [light, radio], 
sound, ocean [water], seismic, pressure, compression, standing and sine waves.)  

No matter what kind of wave, what do they have in common? (Draw a wave on the board and identify 
its parts.): amplitude, wavelength, crest, trough, frequency. 

What types of waves do we associate with earthquakes? seismic waves. Seismic waves are waves that 
move through the Earth, and are typically created by earthquakes.  

In your opinion, how can a building be made stronger for earthquake safety? 

 What part of the wall fails first?      
 
Imagine how the horizontal force you applied to the base travels to the upper parts of the wall. What 
caused the first structural failure?    
   
One of the main causes of damage in an earthquake is the collapse of buildings not strong enough to 
withstand the shaking. Engineers and architects try to design buildings rigid enough to withstand
 the shock, but flexible enough to give a little under the stress. 
 
  Tell students that one way to protect a building from resonating with an earthquake is to isolate its 
foundation, or base, from the ground with devices much like wheels. This technique is called base 
isolation. Structural engineers are now developing the technology to place buildings on devices that 
absorb energy, so that ground shaking is not directly transferred to the building.  

 

 

Explore: What tasks/questions can I offer to help students puzzle through this? (120 minutes) 
 
Students will review the concept of natural frequencies of the three buildings in the BOSS model from 
previous lesson in order to develop an understanding of the effect of earthquake waves on buildings.  
 
Have available the primary resources tool and discuss with class about the seismic design for a 
school district. Show the data table and explain how prior to building the school building there are 
performance code discussion  about the seismic performance of the building.  
 

https://www.gettyimages.com/detail/video/buildings-shaking-falling-apart-in-earthquake-stock-video-footage/562-38
https://www.gettyimages.com/detail/video/buildings-shaking-falling-apart-in-earthquake-stock-video-footage/562-38
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https://babel.hathitrust.org/cgi/pt?id=mdp.39015059171234;view=1up;seq=81 
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Discuss with the class the different variables that need to be considered when constructing a 
building durable enough to survive a catastrophic earthquake. Help students understand that the 
following factors contribute to the durability of a structure: 

·         Distribution of weight 
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·         Variation in shape 
·         Variation in height 
·         Variation in foundation material 

  
Explain to students that they will work in pairs in order to build their own miniature buildings to 
test these four factors. Before they begin, have students do some initial research on earthquakes 
and earthquake engineering.  
Encourage them to look for information regarding the four factors that contribute to the durability 
of a structure. The videos and  Websites below offer a good starting point for their research:  
 
 
https://theconstructor.org/earthquake/factors-affecting-earthquake-damages-buildings/21097/ 
 
https://www.youtube.com/watch?v=c4fKBGsllZI 
 
https://www.youtube.com/watch?v=6IJ99phNArM 
 
 
https://www.youtube.com/watch?v=sxpi9A7_syE&feature=youtu.be+width%3A595+height%3A400 
 
https://www.youtube.com/watch?time_continue=16&v=c25HuZeQsyo 
 
 
 

● For lower grades or younger students give students the challenge of building a structure that is 
at least 1 foot tall with only mini marshmallows and toothpicks, and only have them test on a 
common shake table provided by the teacher. Allow students to create more than one structure 
so they have the opportunity to change their designs and recognize structures and strategies 
that work best. Also, provide different materials like dry spaghetti, so they can test to see if some 
materials work better than others. 

● For upper grades or older students, offer more advanced materials for the team shake table 
construction, such as foam core board, wood, saws, drills and drill bits, and drills to power them.  

 

Teacher resources:  

https://www.youtube.com/watch?v=_AbUIbH-Als 

 

https://www.youtube.com/watch?v=kzVvd4Dk6sw&feature=related 

 

Explain: How can I help students make sense of their observations? (50 minutes) 

https://theconstructor.org/earthquake/factors-affecting-earthquake-damages-buildings/21097/
https://www.youtube.com/watch?v=6IJ99phNArM
https://www.youtube.com/watch?v=sxpi9A7_syE&feature=youtu.be+width%3A595+height%3A400
https://www.youtube.com/watch?time_continue=16&v=c25HuZeQsyo
https://www.youtube.com/watch?v=_AbUIbH-Als
https://www.youtube.com/watch?v=kzVvd4Dk6sw&feature=related
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Review the four variables that contribute to the durability of a building: 
 distribution of weight,  
variation in shape, 
 variation in height,  
and the type of material used for the foundation.  
Discuss what is needed to create earthquake-proof buildings. 
 For example, what would happen if a building was constructed properly but was built on a sandy 
foundation?  
What issues do builders face when constructing very tall buildings?  Refer to previous lesson to 
discuss resonance and outcomes of most devastating earthquakes in history.  
What strategies can be implemented so the damage is not as great next time?  
 
 
Refer to the engage activity and explain once again that : One of the main causes of damage in an 
earthquake is the collapse of buildings not strong enough to withstand the shaking. Engineers and 
architects try to design buildings rigid enough to withstand the shock, but flexible enough to give a little 
under the stress. 
 
  Tell students that one way to protect a building from resonating with an earthquake is to isolate its 
foundation, or base, from the ground with devices much like wheels. This technique is called base 
isolation. Structural engineers are now developing the technology to place buildings on devices that 
absorb energy, so that ground shaking is not directly transferred to the building.  

Extend/Elaborate: How can my students apply their new knowledge to other situations?) (4-5 class 
periods) 
 
Set a class competition and see who can build the tallest freestanding structure that can survive an 
earthquake on the tabletop earthquake generator.  
Have students work collaboratively in groups of three or four students. Each group must design and 
build the structure they test on the earthquake generator. You may choose materials that are 
convenient to your location and resources, but the structure must comply with the following 
specifications: 
 
Rubric:  
1. The total mass of the structure may not exceed 1.5 kilograms____10 points 
2. No element of the structure may be taller than 30 centimeters____10 Points 
3. The elements of the structure may not interlock or stick together in any way___5 points 
4. Glue and other fasteners may be used to hold parts together within the single element height 
limit of 30 centimeters____10 Points 
5. The structure must be freestanding. (It may not be stuck in any way to the table.)____10 points 
6. Any materials may be used as long as they do not violate any other rule. 
7. Students may create shock absorbers or include any new idea that is not suggested in the 
previous activities as long as it does not violate any other rule. 
8. Materials may be placed under the structure as long as they do not in any way harm the 
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earthquake generator. These materials are included in the mass limit. 
9. Groups should design a way to make sure that the magnitude of the earthquake is constant 
throughout the competition.______25 points. 
The winner is the group that designs the tallest freestanding structure to withstand the highest 
magnitude earthquake. 
Evaluate: How can I help my students self-evaluate and reflect on the learning? ( 1-2 class period) 

● Test how durable each structure is by placing it on the earthquake generator and simulating an 
earthquake by shaking the generator. Each group will be testing all of the variables discussed in 
the explore section. Before conducting the experiment, each group should make a prediction of 
which structure has the best chances of surviving an earthquake. Students will record their 
predictions, observations, and conclusions  

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

● Which types of seismic waves did your shake table imitate (simulate)? Explain the movements 
and speeds. Explain how it does this. 

● Describe what happens to your building when you test it on your shake table. 
● How long did your building last through the "earthquake"? 
● Describe what happened to your building while it was going through the "earthquake." 
● Based on what you noticed from your group and other groups, which designs and strategies 

worked the best? 
● Why do you think this particular type of design worked the best? 
● How did the ability of your shake table to accurately represent seismic waves help in the 

evolution of your building design? 
● Think back and describe in your own words the steps of the engineering design process that you 

went through. 

● Self-evaluate: Students will have multiple opportunities to self-evaluate their progress during the 
class discussions.  

● Formative Assessments: Class  Discussions   
 

● Summative Assessment: Teacher will collect the model activity  
  

 

 


