
 
 

 

 

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

By Cristina Geisler 

cgeisler@sd206.org 
11-12th Grades 

 

Aligned Standards:  

 
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-ESS2-4.Use a model to describe how variations in the flow of energy into and out of Earth’s systems result 
in changes in climate 

  
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 
 

 
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. 
 
 

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. 
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Enduring Understandings Essential Questions 

● History of roller coasters and their 
importance(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) 

● 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-ETS1-2,  CCSS.ELA-Literacy.WHST.11-12.2) 

 

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

 

● 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)  

 

 

 

 

 

● How have roller coaster building techniques 

changed over time? 

● What are some economic impacts on roller 
coasters production during  the Great Depression 
and World War II ?  

 
 
 

● What is Static Electricity?  
● What causes lightning?  

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

● What evidence have scientists found about 
the impact of climate change? 

● How can  data be used to model, predict, 
and manage future impacts? 

● What are the different types of roller coaster 
structure?   

●  How weather conditions and different types 
of loads can affect roller coaster structure?  

● What are some strategies that can be used 
to minimize such risks? 

● What is a blueprint?  
 

● Why do we build models in science?  
 

● What are some strategies that can be used to 
minimize such risks? 

● How can roller coaster can be built to deal with 
weather and other wear? 

● How can roller coasters be built to deal with 
weather and other wear? 

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 
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● 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 the history of roller coasters. (Social Studies:SS.G.1.9-12,  
CCSS.ELA-Literacy.WHST.11-12.2)  

 
● Students will be able to describe two of the economic impacts on Roller Coasters production. (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 roller coasters structures. (CCSS.ELA-
Literacy.WHST.11-12.2 ) 

 

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

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

● Students will be able to state three types forces that act on roller coasters. (3-PS2,HS-PS3-1, HS-PS1-

7, HS-PS1-4) 
●  Students will be able to state two types of energy that act  on roller coasters. (4-PS3-1)  
● Students will be able to draw a blueprint representing roller coaster structure.  HS-ETS1-2, HS-PS3-1, HS-

PS1-7, HS-PS1-4 

 
● Students will build a roller coaster that will be efficient under load, stress, and aesthetic challenges. HS-

ETS1-2, HS-PS3-1, HS-PS1-7, HS-PS1-4 
 

● Students will test a roller coaster that will be efficient under load, stress, and aesthetic challenges. HS-ETS1-
2 HS-PS3-1, HS-PS1-7, HS-PS1-4 

 

 

Library of Congress: Primary Sources Materials/Supplies/Resources 

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

https://www.loc.gov/rr/news/topics/coasters.htm 
 
 
 
 
https://chroniclingamerica.loc.gov/lccn/sn86063381
/1914-08-08/ed-1/seq-
4/#words=Thrilling+thrill+thrilled+ride+ROLLER+coas
ter+COASTER+rides+roller&date1=1911&sort=releva
nce&rows=20&searchType=advanced&proxdistance
=5&state=&date2=1919&ortext=ride+roller+giant+sc
enic+thrill&proxtext=&phrasetext=&andtext=coaster
&dateFilterType=yearRange&page=2&index=8 
 
 

● Projector 
● Student access to computers and the 

internet 
● Whiteboards 
● Primary Source Analysis Tool 

● Pencils, erasers, rulers.  
● Safety glasses.  
● Tape   
● scissors 
● Use Teacher resources for the roller coaster 

template from 
http://paperrollercoasters.com/ 

 
Additional Teacher’s resources :  
http://www.history.com/this-day-in-history/first-
roller-coaster-in-america-opens 
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https://chroniclingamerica.loc.gov/lccn/sn99021999
/1915-08-29/ed-1/seq-
24/#words=COASTER+ride+coaster+riding+rides+RO
LLER&date1=1911&sort=relevance&sort=relevance&
rows=20&searchType=advanced&proxdistance=5&st
ate=&date2=1919&ortext=ride+roller&proxtext=&p
hrasetext=&andtext=coaster&dateFilterType=yearRa
nge&page=2&page=3&index=17 
 
 
https://www.loc.gov/item/2017856200/ 

https://www.loc.gov/item/2017711464/ 

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

https://www.loc.gov/item/2017711719/ 

 

https://www.loc.gov/item/2017712043/ 

 

http://entertainmentdesigner.com/history-of-
theme-parks/history-of-roller-coasters-the-
switchback-railway-americas-first-roller-coaster/ 
 
https://www.ultimaterollercoaster.com/coasters/hi
story/start/america.shtml 
 
https://www.youtube.com/watch?v=eRErXaKXSTw 
 
http://paperrollercoasters.com/ 
 
https://www.youtube.com/watch?v=http://www.ins

tructables.com/id/Paper-Roller-Coasters-/ 

 

http://paperrollercoasters.com/ 

 

https://www.youtube.com/watch?v=gsPsG1U31CIO
eJqJLb-IXM 
 
http://www.rollercoastertycoon.com/wp-
content/uploads/2016/10/RCTW-Blueprint-Save-
Tutorial-Guide.pdf 
 
https://www.ultimaterollercoaster.com/coasters/picture
s/ 
 
https://www.myphysicslab.com/roller/roller-single-
en.html 
https://www.learner.org/exhibits/parkphysics/coaster/ 

 

Evidence of Learning 

Example Performance Tasks Example Evidence 

Students will use their social study, physics, 
mathematical and literacy skills to design a roller 
coaster that will have a great efficiency during 
inclement weather.    

● What does the final project look like? 
● Student will research and design a timeline on 

their findings about roller coaster 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 answer questions for their peers. 

● Students will use physics and mathematical 
skills to do measurements and design a 
blueprint for a roller coaster. 

● Students will build a roller coaster that will 
have a good efficiency. This means that the 
rollercoaster must support a marble rolling 
continuously for twenty seconds, and come 
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to a safe stop.  Students will test their roller 
coaster in order to improve future models.  

 
 

 
 
 
 
 
 

 
Aligned Lesson Plan 1 

(LOC Science Lesson for Unit 1: Roller Coaster History).  

Lesson Plan:   
 
Roller Coaster history  

Lesson Length: 
2-3 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. 
 

 

http://www.corestandards.org/ELA-Literacy/WHST/11-12/2/
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Framework Reference: 
ESS2.D.  

HS-ESS3-1 Earth and Human 

Activity 

Construct an explanation 
based on evidence for how 
the availability of natural 
resources, occurrence of 
natural hazards, and 
changes in climate have 
influenced human activity. 
 
  
  

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 

 

https://www.nextgenscience.org/pe/hs-ess3-1-earth-and-human-activity
https://www.nextgenscience.org/pe/hs-ess3-1-earth-and-human-activity
https://www.nextgenscience.org/pe/hs-ess3-4-earth-and-human-activity
https://www.nextgenscience.org/pe/hs-ess3-4-earth-and-human-activity


 

● History of Roller Coasters.(SS.G.1.9-12) 
 

● Structures can be designed to serve particular 
functions by taking into account properties of 
different materials, and how materials can be 
shaped and used.(HS-ETS1-2) 

 

 

 
 

 

How have roller coaster 

building techniques 

changed over time? 

How did the Great 
Depression and WWII 
impact the production 
of roller coasters? 

 

 

 

 

Transfer Goals  

 
Asking questions  
 
Obtaining, evaluating, and communicating information  
 
Constructing explanations (for science) 
 
Identifying Patterns and Causes/Effects to make future predictions 
 

Write informative/explanatory texts. 

 

Learning Objectives  

 
● Students will be able to list five facts about the history of rollercoasters. (Social 

Studies:SS.G.1.9-12,  CCSS.ELA-Literacy.WHST.11-12.2)  
 

● Students will be able to describe two of the economic impacts on roller coasters 
production. (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 roller 

coasters structures.( (CCSS.ELA-Literacy.WHST.11-12.2 ) 
 
 

 

 

Library of Congress: Primary 
Sources 

Materials/Supplies/Resources  

http://www.corestandards.org/ELA-Literacy/WHST/11-12/2/
http://www.corestandards.org/ELA-Literacy/WHST/11-12/2/
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https://www.loc.gov/item/20
06680024/ 
 
https://www.loc.gov/rr/news
/topics/coasters.html 
 
 
 
https://chroniclingamerica.lo
c.gov/lccn/sn84020274/1904-
05-25/ed-1/seq-
5/#words=giants+giant+SCENI
C+ride+THRILLS+Scenic+thrills
+Railway+RAILWAY&date1=1
886&sort=relevance&sort=rel
evance&sort=relevance&rows
=20&searchType=advanced&
proxdistance=5&state=&date
2=1904&ortext=ride+roller+co
aster+giant+thrill+racer&prox
text=scenic+railway&phrasete
xt=&andtext=&dateFilterType
=yearRange&page=2&page=3
&page=1&index=11 
 
https://chroniclingamerica.lo
c.gov/lccn/sn86063381/1914-
08-08/ed-1/seq-
4/#words=Thrilling+thrill+thril
led+ride+ROLLER+coaster+CO
ASTER+rides+roller&date1=19
11&sort=relevance&rows=20
&searchType=advanced&prox
distance=5&state=&date2=19
19&ortext=ride+roller+giant+
scenic+thrill&proxtext=&phra
setext=&andtext=coaster&dat
eFilterType=yearRange&page
=2&index=8 
 
 
 
https://chroniclingamerica.lo
c.gov/lccn/sn99021999/1915-
08-29/ed-1/seq-
24/#words=COASTER+ride+co
aster+riding+rides+ROLLER&d

 
● Projector 
● Student access to computers and the 

internet 
● Primary Source Analysis Tool 

  

Additional teacher’s resources.  

http://www.history.com/this-day-in-
history/first-roller-coaster-in-america-opens 
 
 
http://entertainmentdesigner.com/history-of-
theme-parks/history-of-roller-coasters-the-
switchback-railway-americas-first-roller-coaster/ 
 
https://www.ultimaterollercoaster.com/coasters
/history/start/america.shtml 
 
https://www.youtube.com/watch?v=eRErXaKXS
Tw 
 
 

 

https://www.loc.gov/item/2006680024/
https://www.loc.gov/item/2006680024/
https://www.loc.gov/rr/news/topics/coasters.html
https://www.loc.gov/rr/news/topics/coasters.html
https://chroniclingamerica.loc.gov/lccn/sn84020274/1904-05-25/ed-1/seq-5/#words=giants+giant+SCENIC+ride+THRILLS+Scenic+thrills+Railway+RAILWAY&date1=1886&sort=relevance&sort=relevance&sort=relevance&rows=20&searchType=advanced&proxdistance=5&state=&date2=1904&ortext=ride+roller+coaster+giant+thrill+racer&proxtext=scenic+railwa
https://chroniclingamerica.loc.gov/lccn/sn84020274/1904-05-25/ed-1/seq-5/#words=giants+giant+SCENIC+ride+THRILLS+Scenic+thrills+Railway+RAILWAY&date1=1886&sort=relevance&sort=relevance&sort=relevance&rows=20&searchType=advanced&proxdistance=5&state=&date2=1904&ortext=ride+roller+coaster+giant+thrill+racer&proxtext=scenic+railwa
https://chroniclingamerica.loc.gov/lccn/sn84020274/1904-05-25/ed-1/seq-5/#words=giants+giant+SCENIC+ride+THRILLS+Scenic+thrills+Railway+RAILWAY&date1=1886&sort=relevance&sort=relevance&sort=relevance&rows=20&searchType=advanced&proxdistance=5&state=&date2=1904&ortext=ride+roller+coaster+giant+thrill+racer&proxtext=scenic+railwa
https://chroniclingamerica.loc.gov/lccn/sn84020274/1904-05-25/ed-1/seq-5/#words=giants+giant+SCENIC+ride+THRILLS+Scenic+thrills+Railway+RAILWAY&date1=1886&sort=relevance&sort=relevance&sort=relevance&rows=20&searchType=advanced&proxdistance=5&state=&date2=1904&ortext=ride+roller+coaster+giant+thrill+racer&proxtext=scenic+railwa
https://chroniclingamerica.loc.gov/lccn/sn84020274/1904-05-25/ed-1/seq-5/#words=giants+giant+SCENIC+ride+THRILLS+Scenic+thrills+Railway+RAILWAY&date1=1886&sort=relevance&sort=relevance&sort=relevance&rows=20&searchType=advanced&proxdistance=5&state=&date2=1904&ortext=ride+roller+coaster+giant+thrill+racer&proxtext=scenic+railwa
https://chroniclingamerica.loc.gov/lccn/sn84020274/1904-05-25/ed-1/seq-5/#words=giants+giant+SCENIC+ride+THRILLS+Scenic+thrills+Railway+RAILWAY&date1=1886&sort=relevance&sort=relevance&sort=relevance&rows=20&searchType=advanced&proxdistance=5&state=&date2=1904&ortext=ride+roller+coaster+giant+thrill+racer&proxtext=scenic+railwa
https://chroniclingamerica.loc.gov/lccn/sn84020274/1904-05-25/ed-1/seq-5/#words=giants+giant+SCENIC+ride+THRILLS+Scenic+thrills+Railway+RAILWAY&date1=1886&sort=relevance&sort=relevance&sort=relevance&rows=20&searchType=advanced&proxdistance=5&state=&date2=1904&ortext=ride+roller+coaster+giant+thrill+racer&proxtext=scenic+railwa
https://chroniclingamerica.loc.gov/lccn/sn84020274/1904-05-25/ed-1/seq-5/#words=giants+giant+SCENIC+ride+THRILLS+Scenic+thrills+Railway+RAILWAY&date1=1886&sort=relevance&sort=relevance&sort=relevance&rows=20&searchType=advanced&proxdistance=5&state=&date2=1904&ortext=ride+roller+coaster+giant+thrill+racer&proxtext=scenic+railwa
https://chroniclingamerica.loc.gov/lccn/sn84020274/1904-05-25/ed-1/seq-5/#words=giants+giant+SCENIC+ride+THRILLS+Scenic+thrills+Railway+RAILWAY&date1=1886&sort=relevance&sort=relevance&sort=relevance&rows=20&searchType=advanced&proxdistance=5&state=&date2=1904&ortext=ride+roller+coaster+giant+thrill+racer&proxtext=scenic+railwa
https://chroniclingamerica.loc.gov/lccn/sn84020274/1904-05-25/ed-1/seq-5/#words=giants+giant+SCENIC+ride+THRILLS+Scenic+thrills+Railway+RAILWAY&date1=1886&sort=relevance&sort=relevance&sort=relevance&rows=20&searchType=advanced&proxdistance=5&state=&date2=1904&ortext=ride+roller+coaster+giant+thrill+racer&proxtext=scenic+railwa
https://chroniclingamerica.loc.gov/lccn/sn84020274/1904-05-25/ed-1/seq-5/#words=giants+giant+SCENIC+ride+THRILLS+Scenic+thrills+Railway+RAILWAY&date1=1886&sort=relevance&sort=relevance&sort=relevance&rows=20&searchType=advanced&proxdistance=5&state=&date2=1904&ortext=ride+roller+coaster+giant+thrill+racer&proxtext=scenic+railwa
https://chroniclingamerica.loc.gov/lccn/sn84020274/1904-05-25/ed-1/seq-5/#words=giants+giant+SCENIC+ride+THRILLS+Scenic+thrills+Railway+RAILWAY&date1=1886&sort=relevance&sort=relevance&sort=relevance&rows=20&searchType=advanced&proxdistance=5&state=&date2=1904&ortext=ride+roller+coaster+giant+thrill+racer&proxtext=scenic+railwa
https://chroniclingamerica.loc.gov/lccn/sn84020274/1904-05-25/ed-1/seq-5/#words=giants+giant+SCENIC+ride+THRILLS+Scenic+thrills+Railway+RAILWAY&date1=1886&sort=relevance&sort=relevance&sort=relevance&rows=20&searchType=advanced&proxdistance=5&state=&date2=1904&ortext=ride+roller+coaster+giant+thrill+racer&proxtext=scenic+railwa
https://chroniclingamerica.loc.gov/lccn/sn84020274/1904-05-25/ed-1/seq-5/#words=giants+giant+SCENIC+ride+THRILLS+Scenic+thrills+Railway+RAILWAY&date1=1886&sort=relevance&sort=relevance&sort=relevance&rows=20&searchType=advanced&proxdistance=5&state=&date2=1904&ortext=ride+roller+coaster+giant+thrill+racer&proxtext=scenic+railwa
https://chroniclingamerica.loc.gov/lccn/sn84020274/1904-05-25/ed-1/seq-5/#words=giants+giant+SCENIC+ride+THRILLS+Scenic+thrills+Railway+RAILWAY&date1=1886&sort=relevance&sort=relevance&sort=relevance&rows=20&searchType=advanced&proxdistance=5&state=&date2=1904&ortext=ride+roller+coaster+giant+thrill+racer&proxtext=scenic+railwa
https://chroniclingamerica.loc.gov/lccn/sn84020274/1904-05-25/ed-1/seq-5/#words=giants+giant+SCENIC+ride+THRILLS+Scenic+thrills+Railway+RAILWAY&date1=1886&sort=relevance&sort=relevance&sort=relevance&rows=20&searchType=advanced&proxdistance=5&state=&date2=1904&ortext=ride+roller+coaster+giant+thrill+racer&proxtext=scenic+railwa
https://chroniclingamerica.loc.gov/lccn/sn86063381/1914-08-08/ed-1/seq-4/#words=Thrilling+thrill+thrilled+ride+ROLLER+coaster+COASTER+rides+roller&date1=1911&sort=relevance&rows=20&searchType=advanced&proxdistance=5&state=&date2=1919&ortext=ride+roller+giant+scenic+thrill&proxtext=&phrasetext=&andtext=coaster&dateFilterType=yea
https://chroniclingamerica.loc.gov/lccn/sn86063381/1914-08-08/ed-1/seq-4/#words=Thrilling+thrill+thrilled+ride+ROLLER+coaster+COASTER+rides+roller&date1=1911&sort=relevance&rows=20&searchType=advanced&proxdistance=5&state=&date2=1919&ortext=ride+roller+giant+scenic+thrill&proxtext=&phrasetext=&andtext=coaster&dateFilterType=yea
https://chroniclingamerica.loc.gov/lccn/sn86063381/1914-08-08/ed-1/seq-4/#words=Thrilling+thrill+thrilled+ride+ROLLER+coaster+COASTER+rides+roller&date1=1911&sort=relevance&rows=20&searchType=advanced&proxdistance=5&state=&date2=1919&ortext=ride+roller+giant+scenic+thrill&proxtext=&phrasetext=&andtext=coaster&dateFilterType=yea
https://chroniclingamerica.loc.gov/lccn/sn86063381/1914-08-08/ed-1/seq-4/#words=Thrilling+thrill+thrilled+ride+ROLLER+coaster+COASTER+rides+roller&date1=1911&sort=relevance&rows=20&searchType=advanced&proxdistance=5&state=&date2=1919&ortext=ride+roller+giant+scenic+thrill&proxtext=&phrasetext=&andtext=coaster&dateFilterType=yea
https://chroniclingamerica.loc.gov/lccn/sn86063381/1914-08-08/ed-1/seq-4/#words=Thrilling+thrill+thrilled+ride+ROLLER+coaster+COASTER+rides+roller&date1=1911&sort=relevance&rows=20&searchType=advanced&proxdistance=5&state=&date2=1919&ortext=ride+roller+giant+scenic+thrill&proxtext=&phrasetext=&andtext=coaster&dateFilterType=yea
https://chroniclingamerica.loc.gov/lccn/sn86063381/1914-08-08/ed-1/seq-4/#words=Thrilling+thrill+thrilled+ride+ROLLER+coaster+COASTER+rides+roller&date1=1911&sort=relevance&rows=20&searchType=advanced&proxdistance=5&state=&date2=1919&ortext=ride+roller+giant+scenic+thrill&proxtext=&phrasetext=&andtext=coaster&dateFilterType=yea
https://chroniclingamerica.loc.gov/lccn/sn86063381/1914-08-08/ed-1/seq-4/#words=Thrilling+thrill+thrilled+ride+ROLLER+coaster+COASTER+rides+roller&date1=1911&sort=relevance&rows=20&searchType=advanced&proxdistance=5&state=&date2=1919&ortext=ride+roller+giant+scenic+thrill&proxtext=&phrasetext=&andtext=coaster&dateFilterType=yea
https://chroniclingamerica.loc.gov/lccn/sn86063381/1914-08-08/ed-1/seq-4/#words=Thrilling+thrill+thrilled+ride+ROLLER+coaster+COASTER+rides+roller&date1=1911&sort=relevance&rows=20&searchType=advanced&proxdistance=5&state=&date2=1919&ortext=ride+roller+giant+scenic+thrill&proxtext=&phrasetext=&andtext=coaster&dateFilterType=yea
https://chroniclingamerica.loc.gov/lccn/sn86063381/1914-08-08/ed-1/seq-4/#words=Thrilling+thrill+thrilled+ride+ROLLER+coaster+COASTER+rides+roller&date1=1911&sort=relevance&rows=20&searchType=advanced&proxdistance=5&state=&date2=1919&ortext=ride+roller+giant+scenic+thrill&proxtext=&phrasetext=&andtext=coaster&dateFilterType=yea
https://chroniclingamerica.loc.gov/lccn/sn86063381/1914-08-08/ed-1/seq-4/#words=Thrilling+thrill+thrilled+ride+ROLLER+coaster+COASTER+rides+roller&date1=1911&sort=relevance&rows=20&searchType=advanced&proxdistance=5&state=&date2=1919&ortext=ride+roller+giant+scenic+thrill&proxtext=&phrasetext=&andtext=coaster&dateFilterType=yea
https://chroniclingamerica.loc.gov/lccn/sn86063381/1914-08-08/ed-1/seq-4/#words=Thrilling+thrill+thrilled+ride+ROLLER+coaster+COASTER+rides+roller&date1=1911&sort=relevance&rows=20&searchType=advanced&proxdistance=5&state=&date2=1919&ortext=ride+roller+giant+scenic+thrill&proxtext=&phrasetext=&andtext=coaster&dateFilterType=yea
https://chroniclingamerica.loc.gov/lccn/sn86063381/1914-08-08/ed-1/seq-4/#words=Thrilling+thrill+thrilled+ride+ROLLER+coaster+COASTER+rides+roller&date1=1911&sort=relevance&rows=20&searchType=advanced&proxdistance=5&state=&date2=1919&ortext=ride+roller+giant+scenic+thrill&proxtext=&phrasetext=&andtext=coaster&dateFilterType=yea
https://chroniclingamerica.loc.gov/lccn/sn86063381/1914-08-08/ed-1/seq-4/#words=Thrilling+thrill+thrilled+ride+ROLLER+coaster+COASTER+rides+roller&date1=1911&sort=relevance&rows=20&searchType=advanced&proxdistance=5&state=&date2=1919&ortext=ride+roller+giant+scenic+thrill&proxtext=&phrasetext=&andtext=coaster&dateFilterType=yea
https://chroniclingamerica.loc.gov/lccn/sn86063381/1914-08-08/ed-1/seq-4/#words=Thrilling+thrill+thrilled+ride+ROLLER+coaster+COASTER+rides+roller&date1=1911&sort=relevance&rows=20&searchType=advanced&proxdistance=5&state=&date2=1919&ortext=ride+roller+giant+scenic+thrill&proxtext=&phrasetext=&andtext=coaster&dateFilterType=yea
https://chroniclingamerica.loc.gov/lccn/sn99021999/1915-08-29/ed-1/seq-24/#words=COASTER+ride+coaster+riding+rides+ROLLER&date1=1911&sort=relevance&sort=relevance&rows=20&searchType=advanced&proxdistance=5&state=&date2=1919&ortext=ride+roller&proxtext=&phrasetext=&andtext=coaster&dateFilterType=yearRange&page=2&page=3&index=17
https://chroniclingamerica.loc.gov/lccn/sn99021999/1915-08-29/ed-1/seq-24/#words=COASTER+ride+coaster+riding+rides+ROLLER&date1=1911&sort=relevance&sort=relevance&rows=20&searchType=advanced&proxdistance=5&state=&date2=1919&ortext=ride+roller&proxtext=&phrasetext=&andtext=coaster&dateFilterType=yearRange&page=2&page=3&index=17
https://chroniclingamerica.loc.gov/lccn/sn99021999/1915-08-29/ed-1/seq-24/#words=COASTER+ride+coaster+riding+rides+ROLLER&date1=1911&sort=relevance&sort=relevance&rows=20&searchType=advanced&proxdistance=5&state=&date2=1919&ortext=ride+roller&proxtext=&phrasetext=&andtext=coaster&dateFilterType=yearRange&page=2&page=3&index=17
https://chroniclingamerica.loc.gov/lccn/sn99021999/1915-08-29/ed-1/seq-24/#words=COASTER+ride+coaster+riding+rides+ROLLER&date1=1911&sort=relevance&sort=relevance&rows=20&searchType=advanced&proxdistance=5&state=&date2=1919&ortext=ride+roller&proxtext=&phrasetext=&andtext=coaster&dateFilterType=yearRange&page=2&page=3&index=17
https://chroniclingamerica.loc.gov/lccn/sn99021999/1915-08-29/ed-1/seq-24/#words=COASTER+ride+coaster+riding+rides+ROLLER&date1=1911&sort=relevance&sort=relevance&rows=20&searchType=advanced&proxdistance=5&state=&date2=1919&ortext=ride+roller&proxtext=&phrasetext=&andtext=coaster&dateFilterType=yearRange&page=2&page=3&index=17
http://www.history.com/this-day-in-history/first-roller-coaster-in-america-opens
http://www.history.com/this-day-in-history/first-roller-coaster-in-america-opens
http://entertainmentdesigner.com/history-of-theme-parks/history-of-roller-coasters-the-switchback-railway-americas-first-roller-coaster/
http://entertainmentdesigner.com/history-of-theme-parks/history-of-roller-coasters-the-switchback-railway-americas-first-roller-coaster/
http://entertainmentdesigner.com/history-of-theme-parks/history-of-roller-coasters-the-switchback-railway-americas-first-roller-coaster/
https://www.ultimaterollercoaster.com/coasters/history/start/america.shtml
https://www.ultimaterollercoaster.com/coasters/history/start/america.shtml
https://www.youtube.com/watch?v=eRErXaKXSTw
https://www.youtube.com/watch?v=eRErXaKXSTw


ate1=1911&sort=relevance&s
ort=relevance&rows=20&sear
chType=advanced&proxdistan
ce=5&state=&date2=1919&or
text=ride+roller&proxtext=&p
hrasetext=&andtext=coaster
&dateFilterType=yearRange&
page=2&page=3&index=17 
 
https://blogs.loc.gov/inside_a
dams/2012/06/the-thrill-of-
physics/ 
 
 
 
 

 
 
 

 
 
 
 

 
Lesson Plan 

 

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

● Have you ever been on a roller coaster ride? Which one is you favorite? Why?  
● What do you know about the history of the roller coaster?  

 
Show students the picture of the first roller coaster built in U.S. 
 
https://www.loc.gov/item/2004707400/ 
 
Ask questions like:  
What this picture represents? 
By looking at the picture, can you tell when this roller coaster was built?  
What materials were used to build it?  
What are some differences and similarities between this roller coaster and some roller 
coaster that we are seeing today?  
What are some weather related condition that could affect this type of structure?  
 
Teacher’s resources for answers: 

 http://www.history.com/this-day-in-history/first-roller-coaster-in-america-
opens 
 

https://www.loc.gov/rr/news/topics/coasters.html 
 
 

 

Explore: What tasks/questions can I offer to help students puzzle through this? (45 
minutes to 1 hour) 

 

https://chroniclingamerica.loc.gov/lccn/sn99021999/1915-08-29/ed-1/seq-24/#words=COASTER+ride+coaster+riding+rides+ROLLER&date1=1911&sort=relevance&sort=relevance&rows=20&searchType=advanced&proxdistance=5&state=&date2=1919&ortext=ride+roller&proxtext=&phrasetext=&andtext=coaster&dateFilterType=yearRange&page=2&page=3&index=17
https://chroniclingamerica.loc.gov/lccn/sn99021999/1915-08-29/ed-1/seq-24/#words=COASTER+ride+coaster+riding+rides+ROLLER&date1=1911&sort=relevance&sort=relevance&rows=20&searchType=advanced&proxdistance=5&state=&date2=1919&ortext=ride+roller&proxtext=&phrasetext=&andtext=coaster&dateFilterType=yearRange&page=2&page=3&index=17
https://chroniclingamerica.loc.gov/lccn/sn99021999/1915-08-29/ed-1/seq-24/#words=COASTER+ride+coaster+riding+rides+ROLLER&date1=1911&sort=relevance&sort=relevance&rows=20&searchType=advanced&proxdistance=5&state=&date2=1919&ortext=ride+roller&proxtext=&phrasetext=&andtext=coaster&dateFilterType=yearRange&page=2&page=3&index=17
https://chroniclingamerica.loc.gov/lccn/sn99021999/1915-08-29/ed-1/seq-24/#words=COASTER+ride+coaster+riding+rides+ROLLER&date1=1911&sort=relevance&sort=relevance&rows=20&searchType=advanced&proxdistance=5&state=&date2=1919&ortext=ride+roller&proxtext=&phrasetext=&andtext=coaster&dateFilterType=yearRange&page=2&page=3&index=17
https://chroniclingamerica.loc.gov/lccn/sn99021999/1915-08-29/ed-1/seq-24/#words=COASTER+ride+coaster+riding+rides+ROLLER&date1=1911&sort=relevance&sort=relevance&rows=20&searchType=advanced&proxdistance=5&state=&date2=1919&ortext=ride+roller&proxtext=&phrasetext=&andtext=coaster&dateFilterType=yearRange&page=2&page=3&index=17
https://chroniclingamerica.loc.gov/lccn/sn99021999/1915-08-29/ed-1/seq-24/#words=COASTER+ride+coaster+riding+rides+ROLLER&date1=1911&sort=relevance&sort=relevance&rows=20&searchType=advanced&proxdistance=5&state=&date2=1919&ortext=ride+roller&proxtext=&phrasetext=&andtext=coaster&dateFilterType=yearRange&page=2&page=3&index=17
https://chroniclingamerica.loc.gov/lccn/sn99021999/1915-08-29/ed-1/seq-24/#words=COASTER+ride+coaster+riding+rides+ROLLER&date1=1911&sort=relevance&sort=relevance&rows=20&searchType=advanced&proxdistance=5&state=&date2=1919&ortext=ride+roller&proxtext=&phrasetext=&andtext=coaster&dateFilterType=yearRange&page=2&page=3&index=17
https://chroniclingamerica.loc.gov/lccn/sn99021999/1915-08-29/ed-1/seq-24/#words=COASTER+ride+coaster+riding+rides+ROLLER&date1=1911&sort=relevance&sort=relevance&rows=20&searchType=advanced&proxdistance=5&state=&date2=1919&ortext=ride+roller&proxtext=&phrasetext=&andtext=coaster&dateFilterType=yearRange&page=2&page=3&index=17
https://blogs.loc.gov/inside_adams/2012/06/the-thrill-of-physics/
https://blogs.loc.gov/inside_adams/2012/06/the-thrill-of-physics/
https://blogs.loc.gov/inside_adams/2012/06/the-thrill-of-physics/
https://www.loc.gov/item/2004707400/
http://www.history.com/this-day-in-history/first-roller-coaster-in-america-opens
http://www.history.com/this-day-in-history/first-roller-coaster-in-america-opens
https://www.loc.gov/rr/news/topics/coasters.html


 
Individually, students use internet resources in order to explore roller coaster history 
and facts.  
 
To help students with their research provide the following links:  
 

ttps://www.loc.gov/rr/news/topics/coasters.html 
 
http://www.history.com/this-day-in-history/first-roller-coaster-in-america-
opens 
 
http://entertainmentdesigner.com/history-of-theme-parks/history-of-roller-
coasters-the-switchback-railway-americas-first-roller-coaster/ 
 
https://www.ultimaterollercoaster.com/coasters/history/start/america.shtml 
 
https://www.youtube.com/watch?v=e 
 
 
https://chroniclingamerica.loc.gov/lccn/sn84020274/1904-05-25/ed-1/seq-
5/#words=giants+giant+SCENIC+ride+THRILLS+Scenic+thrills+Railway+RAILWAY
&date1=1886&sort=relevance&sort=relevance&sort=relevance&rows=20&searc
hType=advanced&proxdistance=5&state=&date2=1904&ortext=ride+roller+coa
ster+giant+thrill+racer&proxtext=scenic+railway&phrasetext=&andtext=&dateFi
lterType=yearRange&page=2&page=3&page=1&index=11 
 
https://chroniclingamerica.loc.gov/lccn/sn86063381/1914-08-08/ed-1/seq-
4/#words=Thrilling+thrill+thrilled+ride+ROLLER+coaster+COASTER+rides+roller&
date1=1911&sort=relevance&rows=20&searchType=advanced&proxdistance=5
&state=&date2=1919&ortext=ride+roller+giant+scenic+thrill&proxtext=&phrase
text=&andtext=coaster&dateFilterType=yearRange&page=2&index=8 
 
 
 
https://chroniclingamerica.loc.gov/lccn/sn99021999/1915-08-29/ed-1/seq-
24/#words=COASTER+ride+coaster+riding+rides+ROLLER&date1=1911&sort=rel
evance&sort=relevance&rows=20&searchType=advanced&proxdistance=5&stat
e=&date2=1919&ortext=ride+roller&proxtext=&phrasetext=&andtext=coaster&
dateFilterType=yearRange&page=2&page=3&index=17 
 
Differentiated Instruction. 
 
For students that need more structure with their research, provide the following 
questions: 
Roller Coaster history    
1. Describe the earliest roller coaster ancestor, including the time and, how it worked. 
Example answer (monumental ice slides in Russia). 
  
2. What country imported the ice slide idea from Russia?  Did it work with the country's 
climate?  What adjustments were made? 

 

https://www.loc.gov/rr/news/topics/coasters.html
http://www.history.com/this-day-in-history/first-roller-coaster-in-america-opens
http://www.history.com/this-day-in-history/first-roller-coaster-in-america-opens
http://entertainmentdesigner.com/history-of-theme-parks/history-of-roller-coasters-the-switchback-railway-americas-first-roller-coaster/
http://entertainmentdesigner.com/history-of-theme-parks/history-of-roller-coasters-the-switchback-railway-americas-first-roller-coaster/
https://www.ultimaterollercoaster.com/coasters/history/start/america.shtml
https://www.youtube.com/watch?v=eRErXaKXSTw
https://chroniclingamerica.loc.gov/lccn/sn84020274/1904-05-25/ed-1/seq-5/#words=giants+giant+SCENIC+ride+THRILLS+Scenic+thrills+Railway+RAILWAY&date1=1886&sort=relevance&sort=relevance&sort=relevance&rows=20&searchType=advanced&proxdistance=5&state=&date2=1904&ortext=ride+roller+coaster+giant+thrill+racer&proxtext=scenic+railwa
https://chroniclingamerica.loc.gov/lccn/sn84020274/1904-05-25/ed-1/seq-5/#words=giants+giant+SCENIC+ride+THRILLS+Scenic+thrills+Railway+RAILWAY&date1=1886&sort=relevance&sort=relevance&sort=relevance&rows=20&searchType=advanced&proxdistance=5&state=&date2=1904&ortext=ride+roller+coaster+giant+thrill+racer&proxtext=scenic+railwa
https://chroniclingamerica.loc.gov/lccn/sn84020274/1904-05-25/ed-1/seq-5/#words=giants+giant+SCENIC+ride+THRILLS+Scenic+thrills+Railway+RAILWAY&date1=1886&sort=relevance&sort=relevance&sort=relevance&rows=20&searchType=advanced&proxdistance=5&state=&date2=1904&ortext=ride+roller+coaster+giant+thrill+racer&proxtext=scenic+railwa
https://chroniclingamerica.loc.gov/lccn/sn84020274/1904-05-25/ed-1/seq-5/#words=giants+giant+SCENIC+ride+THRILLS+Scenic+thrills+Railway+RAILWAY&date1=1886&sort=relevance&sort=relevance&sort=relevance&rows=20&searchType=advanced&proxdistance=5&state=&date2=1904&ortext=ride+roller+coaster+giant+thrill+racer&proxtext=scenic+railwa
https://chroniclingamerica.loc.gov/lccn/sn84020274/1904-05-25/ed-1/seq-5/#words=giants+giant+SCENIC+ride+THRILLS+Scenic+thrills+Railway+RAILWAY&date1=1886&sort=relevance&sort=relevance&sort=relevance&rows=20&searchType=advanced&proxdistance=5&state=&date2=1904&ortext=ride+roller+coaster+giant+thrill+racer&proxtext=scenic+railwa
https://chroniclingamerica.loc.gov/lccn/sn84020274/1904-05-25/ed-1/seq-5/#words=giants+giant+SCENIC+ride+THRILLS+Scenic+thrills+Railway+RAILWAY&date1=1886&sort=relevance&sort=relevance&sort=relevance&rows=20&searchType=advanced&proxdistance=5&state=&date2=1904&ortext=ride+roller+coaster+giant+thrill+racer&proxtext=scenic+railwa
https://chroniclingamerica.loc.gov/lccn/sn86063381/1914-08-08/ed-1/seq-4/#words=Thrilling+thrill+thrilled+ride+ROLLER+coaster+COASTER+rides+roller&date1=1911&sort=relevance&rows=20&searchType=advanced&proxdistance=5&state=&date2=1919&ortext=ride+roller+giant+scenic+thrill&proxtext=&phrasetext=&andtext=coaster&dateFilterType=yea
https://chroniclingamerica.loc.gov/lccn/sn86063381/1914-08-08/ed-1/seq-4/#words=Thrilling+thrill+thrilled+ride+ROLLER+coaster+COASTER+rides+roller&date1=1911&sort=relevance&rows=20&searchType=advanced&proxdistance=5&state=&date2=1919&ortext=ride+roller+giant+scenic+thrill&proxtext=&phrasetext=&andtext=coaster&dateFilterType=yea
https://chroniclingamerica.loc.gov/lccn/sn86063381/1914-08-08/ed-1/seq-4/#words=Thrilling+thrill+thrilled+ride+ROLLER+coaster+COASTER+rides+roller&date1=1911&sort=relevance&rows=20&searchType=advanced&proxdistance=5&state=&date2=1919&ortext=ride+roller+giant+scenic+thrill&proxtext=&phrasetext=&andtext=coaster&dateFilterType=yea
https://chroniclingamerica.loc.gov/lccn/sn86063381/1914-08-08/ed-1/seq-4/#words=Thrilling+thrill+thrilled+ride+ROLLER+coaster+COASTER+rides+roller&date1=1911&sort=relevance&rows=20&searchType=advanced&proxdistance=5&state=&date2=1919&ortext=ride+roller+giant+scenic+thrill&proxtext=&phrasetext=&andtext=coaster&dateFilterType=yea
https://chroniclingamerica.loc.gov/lccn/sn86063381/1914-08-08/ed-1/seq-4/#words=Thrilling+thrill+thrilled+ride+ROLLER+coaster+COASTER+rides+roller&date1=1911&sort=relevance&rows=20&searchType=advanced&proxdistance=5&state=&date2=1919&ortext=ride+roller+giant+scenic+thrill&proxtext=&phrasetext=&andtext=coaster&dateFilterType=yea
https://chroniclingamerica.loc.gov/lccn/sn99021999/1915-08-29/ed-1/seq-24/#words=COASTER+ride+coaster+riding+rides+ROLLER&date1=1911&sort=relevance&sort=relevance&rows=20&searchType=advanced&proxdistance=5&state=&date2=1919&ortext=ride+roller&proxtext=&phrasetext=&andtext=coaster&dateFilterType=yearRange&page=2&page=3&index=17
https://chroniclingamerica.loc.gov/lccn/sn99021999/1915-08-29/ed-1/seq-24/#words=COASTER+ride+coaster+riding+rides+ROLLER&date1=1911&sort=relevance&sort=relevance&rows=20&searchType=advanced&proxdistance=5&state=&date2=1919&ortext=ride+roller&proxtext=&phrasetext=&andtext=coaster&dateFilterType=yearRange&page=2&page=3&index=17
https://chroniclingamerica.loc.gov/lccn/sn99021999/1915-08-29/ed-1/seq-24/#words=COASTER+ride+coaster+riding+rides+ROLLER&date1=1911&sort=relevance&sort=relevance&rows=20&searchType=advanced&proxdistance=5&state=&date2=1919&ortext=ride+roller&proxtext=&phrasetext=&andtext=coaster&dateFilterType=yearRange&page=2&page=3&index=17
https://chroniclingamerica.loc.gov/lccn/sn99021999/1915-08-29/ed-1/seq-24/#words=COASTER+ride+coaster+riding+rides+ROLLER&date1=1911&sort=relevance&sort=relevance&rows=20&searchType=advanced&proxdistance=5&state=&date2=1919&ortext=ride+roller&proxtext=&phrasetext=&andtext=coaster&dateFilterType=yearRange&page=2&page=3&index=17
https://chroniclingamerica.loc.gov/lccn/sn99021999/1915-08-29/ed-1/seq-24/#words=COASTER+ride+coaster+riding+rides+ROLLER&date1=1911&sort=relevance&sort=relevance&rows=20&searchType=advanced&proxdistance=5&state=&date2=1919&ortext=ride+roller&proxtext=&phrasetext=&andtext=coaster&dateFilterType=yearRange&page=2&page=3&index=17


Example answer (France.  Warmer climate usually melted the ice so French built waxed 
slides instead. They then added wheels to the sleds). 
 
3. What country  designed the first roller coaster where the train was attached to the 
track? What year? (In 1817, the Russes a Belleville -Russian Mountains of Belleville) 
 
4. Where and when did the first roller coaster appear in the United States? What was 
the original purpose of this track? Example answer (The first roller coaster was called 
the Mauch Chunk Switchback Railway and was built in the mountains of Pennsylvania in 
the mid-1800s. The track was originally built to send coal to a railway). 
 
5. Who was the inventor and “father of the roller coaster”?  (Marcus Thompson). 
 
6. How long was the track of Thompson's Roller Coaster? How fast were the cars 
moving in m/s? Please convert! Example answer (450-foot steel and wood track on 
which the cars moved at six miles per hour) 
  
7. How roller coaster production was affected during  the Great Depression and World 
War II? When was the second roller coaster made in U.S.? Example answer ( With the 
Great Depression and World War II, roller coaster production declined, but a second 
roller coaster boom in the 1970s). 
 
8. Today the rollercoaster are advertised using newspapers, Tv channels, radio and 
social media. How were the roller coaster rides advertised in the 1800-1900? How 
much did it cost to ride?  
 

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

 
 
 

● Have students work in pairs. 
● Allow each pair 15 minutes to discuss their findings about roller coaster history.  
●  Allow students the opportunity to argue and compare their claims with their 

classmates.  
● Have students list their findings on whiteboards.  
● Students will present their findings to class and get peer review. Teacher acts as 

a facilitator and helps conducting students’ discussions.  
 
 
 
 

 

Extend/Elaborate: How can my students apply their new knowledge to other 
situations? (45 minutes to one hour) 

 

● How has Roller Coaster building techniques changed over time? 

Students will work in pairs to design a timeline on their findings about roller coaster 

history. The timeline must include the following:  

 

Roller Coaster History    
 

 



1. Describe the earliest roller coaster ancestor, including the time and, how it worked. 
Example answer (monumental ice slides in Russia). 
  
2.When and  what country imported the ice slide idea from Russia?  Did it work with 
the country's climate?  What adjustments were made? 
Example answer (France.  Warmer climate usually melted the ice so French built waxed 
slides instead. They then added wheels to the sleds). 
 
3. When and what country  designed the first roller coaster where the train was 
attached to the track? What year? (In 1817, the Russes a Belleville (Russian Mountains 
of Belleville) 
 
4. Where and when did the first roller coaster appear in the United States? What was 
the original purpose of this track? Example answer (The first roller coaster was called 
the Mauch Chunk Switchback Railway and was built in the mountains of Pennsylvania in 
the mid-1800s. The track was originally built to send coal to a railway). 
 
5. When and who was the inventor and “father of the roller coaster”?  (Marcus 
Thompson). 
 
6. How long was the track of Thompson's Roller Coaster? How fast were the cars 
moving in m/s? Please convert! Example answer (450-foot steel and wood track on 
which the cars moved at six miles per hour) 
  
7. How roller coaster production was affected during  the Great Depression and World 
War II? When was the second roller coaster made in U.S.? Example answer ( With the 
Great Depression and World War II, roller coaster production declined, but a second 
roller coaster boom in the 1970s). 
 
 
 
Students will write the timeline in their Roller Coaster Jurnal.  
 
Differentiated Instruction: Students can create a poster,  PPT or a Prezi presentation 
and present it to the class.  
 
 
 

 

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.  

● Formative Assessments:  Whiteboard presentations. 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 presentations.  

● The rubric for timeline is provided below.  
 
 
 

Describe the earliest roller 

coaster ancestor, including the 

time and, how it worked. 

Provide a diagram. 

Exceeds:  

Timeline has the 

Name, date and details 

on how this 

rollercoaster works. 

A diagram is also 

present 

Meets: 

Timeline has some 

details on how this 

rollercoaster works. 

No diagram is in display. 

Inadequate:   

Timeline is missing all the 

information on this topic. 

When and what country 
imported the ice slide idea 
from Russia?  Did it work with 
the country's climate?  What 
adjustments were made? Make 
a diagram of your findings. 

  

Timeline has the name 

of the country that 

imported the ice slide 

idea, adjustments are 

listed, and a diagram is 

in display. 

Timeline has the name 

of the country that 

imported the ice slide 

idea, adjustments are 

missing, and a diagram is  

not display. 

Timeline is missing all the 

information on this topic. 

When and what country 

designed the first roller coaster 

where the train was attached 

to the track? What year? 

Timeline has the name 

of the country where 

the first roller coaster 

was designed. The 

date and the year are 

also listed. 

Timeline is missing one 

or more pieces of 

information on the topic. 

Timeline is missing all the 

information on this topic. 

Where and when did the first 

roller coaster appear in the 

United States? What was the 

original purpose of this track? 

All the information on 

the topic is present on 

the timeline. 

Timeline is missing one 

or more pieces of 

information on the topic. 

Timeline is missing all the 

information on this topic. 



When and who was the 

inventor and “father of the 

roller coaster”? 

All the information on 

the topic is present on 

the timeline. 

Timeline is missing one 

or more pieces of 

information on the topic. 

Timeline is missing all the 

information on this topic. 

 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 

 
Aligned Lesson Plan 2 

(LOC Science Lesson for Unit 1: Weather and Climate potential overall effect on Roller Coaster design). 

 

Lesson Plan: Roller Coaster structure and the effects of 
weather on Roller Coaster design.    

Lesson Length: 2-3 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. 
 
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. 
 
 

 

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?  

 
 

 

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/


 

Transfer Goals 

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

 

 
Learning Objectives 

● 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)  

 
 

Library of Congress: Primary Sources Materials/Supplies/Resources 

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

   

  Class projector 
  Stationed sections (if done in groups) 
  Student notebooks (to record observations) 
  Primary Source Analysis Tool 
whiteboards , markers.  
Additional Teacher’s resources: 
https://www.youtube.com/watch?v=Z4-
pVsMBQZM 
http://www.sciencemadesimple.com/static.html 
 
https://science.howstuffworks.com/engineering/st
ructural/roller-coaster4.htm 
 

 
 

Lesson Plan 

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

 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 
 

http://www.corestandards.org/ELA-Literacy/WHST/11-12/2/
http://www.corestandards.org/ELA-Literacy/WHST/11-12/2/
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/
https://www.loc.gov/rr/scitech/mysteries/rollercoaster.html
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
https://science.howstuffworks.com/engineering/structural/roller-coaster4.htm
https://science.howstuffworks.com/engineering/structural/roller-coaster4.htm
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/ 
 
As 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? (one-two hours) 

 
 
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/ 
 
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 
 

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/
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


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? (30 minutes-40 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? (50 minutes)  

  
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? (50 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 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.  

 
 
 
 

http://science.howstuffworks.com/engineering%20/civil/bridge.htm
http://science.howstuffworks.com/engineering%20/civil/bridge.htm
https://science.howstuffworks.com/engineering/structural/roller-coaster4.htm


 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Aligned Lesson Plan 3 
(LOC Science Lesson for Unit 1: Weather and Climate potential overall effect on Roller Coaster design).  

 

Lesson Plan: Roller Coaster 
Roller Coaster Blueprint  

Lesson Length: 1-2 days.   

Grade Level: 11-
12(Adjustable) 

 

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. 
 
HS-ESS2-4.Use a model to 
describe how variations in the 
flow of energy into and out of 
Earth’s systems result in changes 
in climate 

  
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 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. 

   
Why do we build models in 
science?  
 
 
What is a blueprint?  
 

 

http://www.corestandards.org/Math/Practice/MP4/
http://www.corestandards.org/Math/Practice/MP3/


●  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. 

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

 

How can roller coasters be  built to 
deal with weather and other 
wear? 
 
 
What are some strategies that can 
be used to minimize risks? 
 

 

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 state three whether related factors that affect roller 

coaster (ESS2-2, 3-PS2-3) 
 

● 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 
 

● Students will be able to draw a blueprint representing roller coaster 
structure.  HS-ETS1-2, HS-PS3-1, HS-PS1-7, HS-PS1-4 

●  
 
 
 

 

Library of 
Congress: 
Primary Sources 

Materials/Supplies/Resources  

https://www.loc.g
ov/item/2017856
200/ 

https://www.loc.g
ov/item/2017711
464/ 

Projectors. 

 Internet 

Paper, pencils, erasers.  
  
Additional teacher resources:  
http://www.rollercoastertycoon.com/wp-
content/uploads/2016/10/RCTW-Blueprint-Save-Tutorial-
Guide.pdf 
 

 

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/
https://www.loc.gov/item/2017856200/
https://www.loc.gov/item/2017856200/
https://www.loc.gov/item/2017856200/
https://www.loc.gov/item/2017711464/
https://www.loc.gov/item/2017711464/
https://www.loc.gov/item/2017711464/
http://www.rollercoastertycoon.com/wp-content/uploads/2016/10/RCTW-Blueprint-Save-Tutorial-Guide.pdf
http://www.rollercoastertycoon.com/wp-content/uploads/2016/10/RCTW-Blueprint-Save-Tutorial-Guide.pdf
http://www.rollercoastertycoon.com/wp-content/uploads/2016/10/RCTW-Blueprint-Save-Tutorial-Guide.pdf


 

 
 
 

https://www.ultimaterollercoaster.com/coasters/pictures/ 
 
https://www.myphysicslab.com/roller/roller-single-en.html 
https://www.learner.org/exhibits/parkphysics/coaster/ 
 
  
 

 
 
 
 
 
 
 
 

Lesson Plan 

 

 
 
Engage: How can I get students interested in this? (30-40 minutes) 

 

● Students will refresh on the previous day questions: What are some weather 
related factors that affect roller coaster structures?  

 
● The teacher will display the picture of the roller coaster from Primary 

Resources: 
https://www.loc.gov/item/2017856200/ 
 
https://www.loc.gov/item/2017711464/ 
 
 
 Example questions: 
What type of structures do you see in the picture?  
How are these structures different/the same? 
What materials do you think they are made of?  
 When engineers start building roller coasters, what do they have to consider?   
What are some weather related factors that come to mind when building such 
structures? 
What is a model in science?  
What is a diagram/blueprint in science? 
 What do you know about it? Why is it necessary to build a model first?  
Why is it necessary to test a model first? 
Discuss some  examples of loads that a roller coaster might need to withstand? 
Examples: cars, people, snow, rain, wind. 
 
Prior knowledge: Students should be familiar with energy, and forces that act on a 
roller coaster.  
Example questions: 
 

● What do you know about a roller coaster motion? Is it moving at a constant 
speed or does it accelerate? How can you get acceleration?  

● What is the difference between speed and velocity? 
● How is acceleration related to velocity? 
● What is centripetal motion? 

 

https://www.ultimaterollercoaster.com/coasters/pictures/
https://www.myphysicslab.com/roller/roller-single-en.html
https://www.learner.org/exhibits/parkphysics/coaster/
https://www.loc.gov/item/2017856200/
https://www.loc.gov/item/2017711464/


● What causes gravity? 
● What is friction? 
● How do potential and kinetic energy differ? 

 

Explore: What tasks/questions can I offer to help students puzzle through this? (30 
minutes) 

 

 
Individually use the sites provided and research different types of loads that can act 
on a structure : 
 

 http://science.jrank.org/pages/1036/Bridges.html  
 

https://catalog.loc.gov/vwebv/search?searchCode=LCCN&searchArg=200835
4205&searchType=1&permalink=y 
 
 Discuss and organize answers into three main types of loads: dead loads, live loads 
and environmental loads.  
 
Dead loads include the weight of the Roller Coaster itself plus any other objects 
permanently fixed to the Roller Coasters such as carts.  
 

Live loads are temporary loads that act on a roller coaster such as people.  
 
Lastly, environmental loads are temporary loads that act on a roller coaster 
and that are due to weather or other environmental influences, such as wind 
from hurricanes, tornadoes or high gusts; snow; and earthquakes.  
 
Discuss: What if more than one of these types of loads happened to the roller 
coaster at the same time? 
 
Use the following links: 
 
https://www.ultimaterollercoaster.com/coasters/pictures/  
 
https://www.myphysicslab.com/roller/roller-single-en.html 
 
https://www.teachengineering.org/activities/view/duk_rollercoaster_music_act 
 
 
https://www.learner.org/exhibits/parkphysics/coaster/ 
 
 
Explore pictures and numerical data for roller coasters of various shapes. If students 
went on a field trip to an amusement park, make sure that they have their pictures 
ready.  

 

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

http://science.jrank.org/pages/1036/Bridges.html
https://catalog.loc.gov/vwebv/search?searchCode=LCCN&searchArg=2008354205&searchType=1&permalink=y
https://catalog.loc.gov/vwebv/search?searchCode=LCCN&searchArg=2008354205&searchType=1&permalink=y
https://www.ultimaterollercoaster.com/coasters/pictures/
https://www.myphysicslab.com/roller/roller-single-en.html
https://www.teachengineering.org/activities/view/duk_rollercoaster_music_act
https://www.learner.org/exhibits/parkphysics/coaster/


 
By now students are familiar with roller coaster structure, type of forces, energies 
and the weather conditions that affect roller coasters. In pairs , students will discuss 
their findings. In groups of two,  they are to design a blueprint of a roller coaster that 
they will build.   
  
 
Give students the following requirements for the Roller Coaster:  
 

1. Your roller coaster must have at least 3 hills and 3 vertical loops. 
2. Your roller coaster must have 2 tunnels. 
3. Your roller coaster must bring your marble safely to a stop.   
4. Drops and jumps are permitted, but the  marble must be safely caught by 

the track without getting stuck. 
5. The marble has to roll on the rollercoaster for 20 seconds.  

 
 
  
 
 

 

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

 

 

Individually, students will participate in an inquiry-based experiment in which they 
will design and construct a paper roller coaster that has drops and jumps.  The  
marble must be safely caught by the track without getting stuck. 
 
Students will take a class period to discuss, perform measurements, make 
adjustments and come up with a roller coaster blueprint.    
 
 
 
 

 

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. 

 

Summative Assessment:  Blueprint has to be finalized and meet all the 
requirements presented in the below rubric. Teacher will check blueprint and make 
suggestions 
 

 



Roller coaster must 

have at least 3 hills 

and 3 vertical loops. 

Exceeds 

3 hills and 3 vertical 

loops are present. 

 All specifications and/or 

calculations provided. 

  

Includes all necessary 

components.  

  

Accurate, original, and 

organized.  

Meets 

Some of the hills and vertical loops 

are missing. 

Contains some specifications 

and/or calculations.  

  

Includes some necessary 

components.   

  

Accurate, however not original or 

organized 

Inadequate: 

Hills and vertical loops displayed 

missing on the diagram. 

No specifications or calculations 

provided. 

  

Does not include all necessary 

components. 

  

Not accurate, original or organized.  

  

Roller coaster must 

have 2 tunnels 

Both funnels are present 

in the diagram 

All specifications and/or 

calculations provided. 

  

Includes all necessary 

components.  

  

Accurate, original, and 

organized.  

One funnel is missing from the 

diagram.   

Contains some specifications 

and/or calculations.  

  

Includes some necessary 

components.   

  

Accurate, however not original or 

organized 

No funnels are displayed in the 

diagram. 

No specifications or calculations 

provided. 

  

Does not include all necessary 

components. 

  

Not accurate, original or organized.  

  

Roller coaster must 

bring your marble 

safely to a stop. 

The structure of the 

rollercoaster is designed 

in such a way so the 

marble will come to a 

save stop. All 

specifications and/or 

calculations provided. 

  

Includes all necessary 

components.  

  

Accurate, original, and 

organized.  

The structure of the rollercoaster 

does not have all the  designed in 

place in order for a marble to come 

to a save stop 

Contains some specifications 

and/or calculations.  

Includes some necessary 

components.   

Accurate, however not original or 

organized 

No specifications or calculations 

provided. 

  

Does not include all necessary 

components. 

  

Not accurate, original or organized.  

  

Drops and jumps 

are permitted, but 

the  marble must be 

safely caught by the 

track without 

getting stuck 

All specifications and/or 

calculations provided. 

  

Includes all necessary 

components.  

  

Accurate, original, and 

organized.  

Contains some specifications 

and/or calculations.  

  

Includes some necessary 

components.   

  

Accurate, however not original or 

organized 

No specifications or calculations 

provided. 

  

Does not include all necessary 

components. 

  

Not accurate, original or organized.  

  

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Aligned Lesson Plan 4 
(LOC Science Lesson for Unit 1: Weather and Climate potential overall effect on Roller Coaster design).  



Lesson Plan: Build a Paper Roller Coaster.   Lesson Length: 7-10 days. (one 
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 
manageable problems that can be 
solved through engineering. 
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. 

 

Enduring Understandings Essential Questions 

 
●  When deciding on a rollercoaster design, consider effects 

(individually and combined) of extreme temperatures and 
precipitation events on scour, pier and abutment 
protection, thermal expansion joints, bearings, 
superstructure elements.  

 How weather conditions and different 
types of loads can affect roller coaster? 
 
 
What are some strategies that can be 
used to minimize such 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/


●  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. 

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

 
How can roller coaster be built to deal 
with weather and be safe?  
What techniques did you use to align 
your structure with the requirements?  

 

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 

● Students will build a roller coaster that will meet the requirements presented in the rubric. HS-ETS1-2 HS-
PS3-1, HS-PS1-7, HS-PS1-4 

● Students will be able to state the forces and whether related factors that affect roller coaster design and 

structure (ESS2-2) 
● 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/2017711719/ 

 

https://www.loc.gov/item/2017712043/ 

 

 

 Projector 
● Student access to computers 

and the internet 
● Poster, markers.  
● Primary Source Analysis Tool 
● Pencils, erasers, rulers.  
● Safety glasses.  
● Tape   
● scissors 

 

Teacher’s Resources: 
http://www.instructables.com/id/Pap

er-Roller-Coasters-/ 

 

http://paperrollercoasters.com/ 

 

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

gsPsG1U31CI 

 

 

 

 

 

 
 

http://www.corestandards.org/Math/Practice/MP4/
https://www.loc.gov/item/2017711719/
https://www.loc.gov/item/2017712043/
http://www.instructables.com/id/Paper-Roller-Coasters-/
http://www.instructables.com/id/Paper-Roller-Coasters-/
http://paperrollercoasters.com/
https://www.youtube.com/watch?v=gsPsG1U31CI
https://www.youtube.com/watch?v=gsPsG1U31CI


Lesson Plan 

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

Show picture from primary sources of roller coaster building. Refresh on questions from previous lesson. 

  https://www.loc.gov/item/2017711719/ 

https://www.loc.gov/item/2017712043/ 

What type of structures do you see in the picture?  
How are these structures different/the same? 
What materials do you think they are made of?  
 When engineers start building roller coasters, what do they have to consider?   
What are some weather related factors that come in mind when building such a structures? 
What is a model in science?  
What is a diagram/blueprint in science? 
 What do you know about it? Why is it necessary to build a model first?  
Why is it necessary to test a model first? 
Discuss some  examples of loads that a roller coaster might need to withstand? 
Examples: cars, people, snow, rain, wind. 
 

Students will refer to the previous lesson and discuss once again how roller coaster can be builded and 

tested.  

 

Explore: What tasks/questions can I offer to help students puzzle through this? (50 minutes) 
 
 
Students will use internet resources and teacher guidance to research the procedures on how to build a paper 
roller coaster. Students will work in groups.  
 

Each group will get a roller coaster packet from http://paperrollercoasters.com/   
 
Link example: 
 
https://www.youtube.com/watch?v=gsPsG1U31CI 
 
 
 
 
 

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

 

Teacher will go over on how students will use all the materials in order to build a roller coaster that meets the 
requirements, while respecting safety protocol. Safety glasses will be used the entire time.  
 
How will you use you blueprint in order to start building your model?  
Go over all the instruction in the roller coaster packet:  

http://paperrollercoasters.com/ 
 
Differentiated instruction : Make sure that you have some parts of the roller coaster done , so you can provide 
examples for students that are more of a visual learners.  Provide students with the following videos if more 
structure is need it.  
http://www.mrwaynesclass.com/ProjectCoaster/ 
 
 

https://www.loc.gov/item/2017711719/
https://www.loc.gov/item/2017712043/
http://paperrollercoasters.com/
https://www.youtube.com/watch?v=gsPsG1U31CI
http://paperrollercoasters.com/
http://www.mrwaynesclass.com/ProjectCoaster/


 
 
 

Extend/Elaborate: How can my students apply their new knowledge to other situations?) (4-5 class periods) 

 

Students have to apply their new skills and build a roller coaster that will meet the requirements stated in the 
rubric.  They will use their forces and energy knowledge to come up with strategies that will make their roller 
coaster design meet all the requirements.    
 
 
Additional teacher/student resources:  
 

http://www.instructables.com/id/Paper-Roller-Coasters-/ 

 

http://paperrollercoasters.com/ 

 

https://www.youtube.com/watch?v=gsPsG1U31CI 
 
http://www.mrwaynesclass.com/ProjectCoaster/ 
 

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 Examples:  How weather conditions and different types of 
loads can affect roller coaster structure? How can you design your roller coaster so it is efficient when 
loads are applied?  What are some strategies that can be used to minimize any risks? 

 
● Summative Assessment: Teacher will check all the measurements and design of of the roller coaster by 

using the rubric provided.  
  
 
 
 

 

 

 

 

 

 

 

http://www.instructables.com/id/Paper-Roller-Coasters-/
http://paperrollercoasters.com/
https://www.youtube.com/watch?v=gsPsG1U31CI
http://www.mrwaynesclass.com/ProjectCoaster/
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