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Roller Coaster Structure and the Effects of Weather on Roller Coaster Design  

Aligned Lesson 2 

Cristina Geisler 

Grades 11-12 
 

 

About the author/teacher:  

Science Teacher: Physics 
cgeisler@sd206.org 

Bloom Township District 206 
Chicago Heights, Illinois 

Related Unit:  Weather and Climate Potential 
Overall Effect on Roller Coaster Design 

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

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. 

3-PS2- Ask Questions about cause and effect 
relationships of electric or magnetic interactions 

between two objects not in contact with each other. 

HS-PS3-1. Create a computational model to calculate 

the change in the energy of one component in a 

system when the change in energy of the other 

component(s) and energy flows in and out of the 

system are known. 

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 

4-PS3-1. Use evidence to construct an explanation 

relating the speed of an object to the energy of that 
object 

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. 

 

 

Library of Congress Primary Sources Materials/Supplies/Resources 

 

Why don’t I fall out when a roller coaster goes 

upside down? 

https://www.loc.gov/rr/scitech/mysteries/static.ht

ml 

https://blogs.loc.gov/inside_adams/2012/06/the-

thrill-of-physics/ 

• Class projector 

• Stationed sections (if done in groups) 

• Student notebooks (to record 

observations) 

• Primary Source Analysis Tool 

• whiteboards  

mailto:cgeisler@sd206.org
http://www.corestandards.org/ELA-Literacy/WHST/11-12/2/
http://www.corestandards.org/ELA-Literacy/WHST/11-12/2/
http://www.corestandards.org/Math/Practice/MP4/
http://www.corestandards.org/Math/Practice/MP3/
https://www.loc.gov/rr/scitech/mysteries/rollercoaster.html
https://www.loc.gov/rr/scitech/mysteries/rollercoaster.html
https://www.loc.gov/rr/scitech/mysteries/static.html
https://www.loc.gov/rr/scitech/mysteries/static.html
https://blogs.loc.gov/inside_adams/2012/06/the-thrill-of-physics/
https://blogs.loc.gov/inside_adams/2012/06/the-thrill-of-physics/
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https://www.loc.gov/pictures/resource/cph.3c002

93/ 

 

 

• markers 

Additional Teacher’s resources: 

https://www.youtube.com/watch?v=Z4-

pVsMBQZM 

http://www.sciencemadesimple.com/static.ht
ml 

https://science.howstuffworks.com/engineerin
g/structural/roller-coaster4.htm 

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 that 
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) 

●  When deciding on a roller coaster design, 
consider effects (individually and 
combined) of extreme temperatures, 
thunderstorms and precipitation events, 
thermal expansion joints, bearings, 
superstructure elements. (HS-PS3-1, HS-
PS1-7, HS-PS1-4) 

●  How roller coaster are built in response 
to weather patterns, different loads, 
and other types of stress in order to 
function? 

●  What causes lightning?  
●  What is static electricity?  

 

  

Transfer Goals 

• Developing and Using Models. 
• Obtaining, Evaluating, and Communicating Information. 
• Construct Explanations. 
• Write informative/explanatory texts. 

Learning Objective 

●  Students will be able to state three whether related factors that affect roller coaster (ESS2-2, 3-
PS2-3)  

●  Students will be able to state three types forces that act on roller coasters. (3-PS2, MS-PS2-4, 
MS-PS2-2) 

●  Students will be able to state two types of energies that are present on roller coasters. (4-PS3-
1)  

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

https://www.loc.gov/pictures/resource/cph.3c00293/
https://www.loc.gov/pictures/resource/cph.3c00293/
https://www.youtube.com/watch?v=Z4-pVsMBQZM
https://www.youtube.com/watch?v=Z4-pVsMBQZM
http://www.sciencemadesimple.com/static.html
http://www.sciencemadesimple.com/static.html
https://science.howstuffworks.com/engineering/structural/roller-coaster4.htm
https://science.howstuffworks.com/engineering/structural/roller-coaster4.htm
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●  Students will refresh on the previous lesson discussion:  

●  What are some structures and materials that are common in roller coaster? 

●  Does the roller coaster structures has changed over the years? Why? 

●  What are some weather related factors that affect roller coaster rides?  

●  Teacher will show the short video Lightning strikes Eiffel Tower at Kings Island, 7-26-2014: 

https://www.youtube.com/watch?v=Z4-pVsMBQZM 

 Example Questions :  

●  What is happening in the video? 

●  Why do you think this is happening? 

●  Have you been at an amusement park during a storm?  

●  Do you think that lightning is dangerous? What is the danger of lightning?  

●  Prior knowledge: Check for prior knowledge about electrostatics, atomic structure and charges.    

●  From the library of Congress show students the picture of women studying static electricity:   

https://www.loc.gov/pictures/resource/cph.3c00293/ 

Ask Questions like : 

●  What do you see in the picture? 

●  When and where do you think this picture was take it? Justify your answer. 

●  What are the women in the picture doing? What are they using as their tools?  Discuss about 

scientists studying the phenomena of static electricity.  

●  Why is lightning an example of static electricity? 

●  What makes up an atom? 

●  What are the charges of the atomic particles?  

●  What charges are responsible for static electricity?  

Teacher’s resources to help answer questions:  

http://www.sciencemadesimple.com/static.html 

Explore: What tasks/questions can I offer to help students puzzle through this? (45-60 minutes) 

Use laptops/computers to research the following: 

What are three different types of whether related factors that affect roller coaster.   

How those factors affect roller coasters? 

What are three types of forces that act on roller coasters.  In what ways do those forces affect roller 
coasters?  

 What types of energy are used in a roller coaster? How is the energy used in the process of making a 
roller coaster move?  

Ask students to use the following websites. Answer the questions that follow. 

SITE I: https://www.quora.com/Roller-Coasters-Why-arent-rollercoasters-designed-to-run-in-the-rain 

Site II: https://travel.thefuntimesguide.com/roller-coasters/ 

https://www.youtube.com/watch?v=Z4-pVsMBQZM
https://www.loc.gov/pictures/resource/cph.3c00293/
http://www.sciencemadesimple.com/static.html
http://www.pghbridges.com/basics.htm
https://www.quora.com/Roller-Coasters-Why-arent-rollercoasters-designed-to-run-in-the-rain
https://travel.thefuntimesguide.com/roller-coasters/
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SITE III: https://www.loc.gov/rr/scitech/mysteries/static.html 

SITE IV: https://blogs.loc.gov/inside_adams/2012/06/the-thrill-of-physics/ 

SITE V: https://www.loc.gov/rr/scitech/mysteries/rollercoaster.html 

1. How cold weather, wind and lightning affect roller coasters? 
2. How do amusements parks keep their visitors safe from weather emergencies? 
3. Why do amusements parks close during weather emergencies?    
4. How those forces affect roller coasters?  
5. How does Newton's first law of motion apply to roller coasters? 
6. Why do people not fall out in a roller coaster? 
7. How does the third law of motion apply to roller coasters? 
8. How does potential energy work on a roller coaster? 
9.  What types of energy are used in a roller coaster? 
10. How is energy converted on a roller coaster ride  

 

Differentiated instruction - Aditional Teacher’s Resources for students that need more information/ 

structure in order to answer questions : 

https://science.howstuffworks.com/engineering/structural/roller-coaster4.htm 

Explain: How can I help students make sense of their observations? (15-20 Minutes) 

Students will work in pairs and  reflect on their experiences and discuss their findings. We will discuss 
and write on whiteboards  their findings about how  weather, energy,  and natural forces affect roller 

coasters .  

Has this information addressed any misconceptions of an area that you may have had?   

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

Students will get their whiteboards ready to present the information about their findings to the class. 

They have to be prepared to explain their findings and answer questions their peers ask.  

If possible, a field trip to an Amusement Park can be a great addition to this lesson, because students 
can experience first hand roller coasters in their community and take pictures of the structure that they 

will consider for their roller coaster design.  

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 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.  

 

https://www.loc.gov/rr/scitech/mysteries/static.html
https://blogs.loc.gov/inside_adams/2012/06/the-thrill-of-physics/
https://www.loc.gov/rr/scitech/mysteries/rollercoaster.html
https://science.howstuffworks.com/engineering/structural/roller-coaster4.htm

	Roller Coaster Structure and the Effects of Weather on Roller Coaster Design

