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Testing a Bridge Efficiency 

AlignedLesson  
Science Lesson 5 for Unit: Weather and Climate Overall Effect on Bridge Design. 

Cristina Geisler 

Grades 11-12 
Physics 

 

About the author/teacher:  

Science Teacher: Physics 
cgeisler@sd206.org 

Bloom Township District 206 

Chicago Heights, Illinois 

Related Unit:  Weather and Climate Overall Effect on Bridge 
Design 

Lesson Length:  7-10 days. (one hour period) 

 

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-PS2-1. Analyze data to support the claim that Newton’s second 
law of motion describes the mathematical relationship among the 
net force on a macroscopic object, its mass, and its acceleration. 
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. (HS-PS2-1),(HS-PS2-2),(HS-PS2-
4),(HS-PS2-5) 
HSN-Q.A.2 Define appropriate quantities for the purpose of 
descriptive modeling. (HS-PS2-1),(HS-PS2-2),(HS-PS2-4),(HS-PS2-
5) 
HSN-Q.A.3 Choose a level of accuracy appropriate to limitations on 
measurement when reporting quantities. (HS-PS2-1),(HS-PS2-
2),(HS-PS2-4),(HS-PS2-5) 

Cross-Curricular Standards 

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. 
 
 

 

 

mailto:cgeisler@sd206.org
http://www.corestandards.org/ELA-Literacy/WHST/11-12/2/
http://www.corestandards.org/ELA-Literacy/WHST/11-12/2/
http://www.corestandards.org/Math/Practice/MP4/
http://www.corestandards.org/Math/Practice/MP3/
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HSA-SSE.A.1 Interpret expressions that represent a quantity in 
terms of its context. (HS-PS2-1),(HS-PS2-4) 
  
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 
Library of Congress Primary Sources Materials/Supplies/Resources 

 
Engineers perform unique test in replacing 
Washington bridge without stopping traffic 

 
• https://www.loc.gov/item/ggb2005017089/ 

• https://www.loc.gov/item/2006676166/ 
 
 
 
 
 
 

 Bridge testing table, and weights 
safety glasses.  
 
Additional Teachers Resources:  
https://sce.umkc.edu/wp-content/uploads/2014/08/how-to-build-a-
bridge.pptx 
https://www.youtube.com/watch?v=V7fzVvKHTVM 
 

Enduring Understandings Essential Questions 

/Users/docbrown/Documents/TPS_2017/2018%20Materials/Teacher%20Videos/teachers%20project%20reviews/Cristina%20Geisler/Engineers%20perfrom%20unique%20test%20in%20replacing%20Washington%20bridge%20without%20stopping%20traffic
/Users/docbrown/Documents/TPS_2017/2018%20Materials/Teacher%20Videos/teachers%20project%20reviews/Cristina%20Geisler/Engineers%20perfrom%20unique%20test%20in%20replacing%20Washington%20bridge%20without%20stopping%20traffic
https://www.loc.gov/item/ggb2005017089/
https://www.loc.gov/item/2006676166/
https://sce.umkc.edu/wp-content/uploads/2014/08/how-to-build-a-bridge.pptx
https://sce.umkc.edu/wp-content/uploads/2014/08/how-to-build-a-bridge.pptx
https://www.youtube.com/watch?v=V7fzVvKHTVM
https://www.loc.gov/item/2005684115/
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• Changes in the frequency or intensity of extreme weather 
events also influence changes in design inputs and 
considerations for engineers. 

•  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 weather conditions and different types of loads can affect 
bridge structure?  

 
• How do natural disasters and/or human impact affect Earth’s 

environment? 
 

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

 
• How can bridges be built to deal with weather and other 

wear? 
 

 

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 Objective 

● Students will test a bridge that will be efficient under load, stress, and aesthetic challenges. 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 bridge design and structure (ESS2-2) 
● Students will be able to perform and interpret scientific measurements.( CCSS.Math.Practice.MP4 ) 

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

Show picture from primary sources of bridge testing: 

 https://www.loc.gov/item/2006676166/ 

 As a class, refresh on questions from previous lesson.  

Example questions:  

What do you see in the picture? 

What are the workers doing? 

Describe the structure of this bridge. 

http://www.corestandards.org/Math/Practice/MP4/
https://www.loc.gov/item/2006676166/


 4 

Why is it being tested? 

Why is it necessary to build a model first? 

 Why is it necessary to test a model first? What is your understanding of efficiency?  

Why does a bridge needs to be efficient?  

How can a bridge be more efficient than another? Consider whether conditions.  

Students will refer to the previous lesson and discuss once again how bridges can be built and tested.  

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

 
 
Students will use internet resources and teacher guidance to research the following procedures: load applications on 
bridges. Bridge efficiency. 
 
Link example: 
 
https://sce.umkc.edu/wp-content/uploads/2014/08/how-to-build-a-bridge.pptx 
 
  

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

 
Teacher will go over on how students will use a bridge testing table, and weights in order to test their bridge. Wear safety glasses the entire 
time. Teacher will explain how students will calculate the efficiency of their bridge.  
 
EFFICIENCY FORMULA = Mass of bridge in g. Load(lbs.) 454g 
 The efficiency is found by knowing:  
1. The weight (dead load) of the bridge in grams (g). _____g 
 2. The weight (live load) in pounds (lbs.) that it took to break it. _____ lbs. 
 3. To fill in the ratio formula, the live load of what your bridge held must be in grams, not pounds.  
You can convert that by multiplying the live load (lbs.) times 454. ______ lbs. 454 = _____ g 
 
Additional teacher resources:  
https://www.youtube.com/watch?v=V7fzVvKHTVM 
 
https://www.khanacademy.org/partner-content/mit-k12/mit-k12-physics/v/bridge-design-and-destruction-part-1 
 
 

https://sce.umkc.edu/wp-content/uploads/2014/08/how-to-build-a-bridge.pptx
https://www.youtube.com/watch?v=V7fzVvKHTVM
https://www.khanacademy.org/partner-content/mit-k12/mit-k12-physics/v/bridge-design-and-destruction-part-1
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Extend/Elaborate: How can my students apply their new knowledge to other situations? (50 minutes) 

 
Students have to apply their new skills and test a bridge that will support loads applied at a specific location.  They will use their forces and 
torque knowledge to come up with strategies that will improve their bridge efficiency in the future.   

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 Assessments: Class  Discussions Examples:  How weather conditions and different types of loads can affect bridge 

structure? How can you design your bridge so it is efficient when loads are applied at specific locations? 
           What are some strategies that can be used to minimize such risks? 
 

● Summative Assessment: Teacher will check all the measurements and the efficiency of each bridge. Use the above rubric.  
● Students will individually test their bridge by applying loads at specific locations determined by the teacher.  

 Differentiated Instruction: Students are analyzing their bridge, learn from their models,  and continue to build more bridges in order to 
compete into a regional bridge building contest.  
 Also my students have partnered this year with Transitions classes in order to help them learn about the physics of building bridges.  
 
 


