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Building Bridges 

Reflective Planning 

Description/Summary of Lesson: 

Students will complete research on five types of bridges to see how math is used in a real-
world setting.  Using prior math skills, the students will make a scale drawing of a bridge they 

select to build in order to meet the qualifications outlined in the given proposal. For their 

bridge to be operational, it must be able to cross the river, proportionally speaking, and be 
able to hold four rolls of pennies to pass the weight test. Throughout this activity, students 

will gain an understanding of how engineers must use scales, percentages, angle measures 

and proportional relationships to consider the efficiency and safety of the bridge they are 

constructing.   In addition, students will gain an understanding of how the math processes 
they are performing relate to various careers in the world, such as engineering. 

Essential Questions: 

 What are the specific qualities that go into engineering a safe and efficient bridge?

 How is math used in the building and engineering of infrastructures?

Suggested Grade Level:  Middle Grades 6-8 

Approximate Time: Four-five days (50 minute class periods)  

Teacher’s Role:  Facilitator  

Class Set-Up:  Groups of three students at tables or desks put together 

Success Standards: 

 Students can analyze proportional relationships and use them to solve real-world and

mathematical problems.

 Students can use proportional relationships to solve multistep ratio and percent
problems.

 Students can solve problems involving scale drawings of geometric figures, including

computing actual lengths and areas from a scale drawing and reproducing a scale

drawing at a different scale.

 Students can solve real-life and mathematical problems involving angle measure,

area, surface area and volume.

 Students can define the criteria and constraints of a design problem with sufficient

precision to ensure a successful solution — taking into account relevant scientific
principles and potential impacts on people and the natural environment that may

limit possible solutions.

 Students can develop and use models.
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 Students can engage in argument from evidence. 

 

Learning Purpose: 

 Students will use scale factors, angles and percentages of building materials to create 

a bridge that will hold four rolls of pennies (200). 

 Students will define the problem. 

 Students will communicate their problem-solving plan. 

 Students will develop a procedure to build a bridge that will hold 200 pennies.  

 Students will use social, interaction skills for completing projects with peers. 

 

Vocabulary:   

 Suspension  Scale Factor   

 Cable-Stay  Complementary  

 Truss   Supplementary 

 Arch   Vertical  

 Beam   Adjacent 

 
Math Practices: 

 MP 1:  Make sense of problems and persevere in solving them. 

 MP 3:  Construct viable arguments and critique the reasoning of others. 

 MP 4:  Model with mathematics. 

 MP 6:  Attend to precision. 
 

Depth of Knowledge: 

 DOK Level 3:  Strategic Thinking 

Materials:  

Teacher Materials 

 Paper Cereal Bowl 

 4 Rolls of Pennies 

 Book, Bridges, by Carol Johmann 

 Challenge Letter to Students 

 Exit Slip 

 Copies of Rubric  

 

Student Materials 

Student groups need a zip-lock bag per group with the following items: 

 2-3 Pair of Scissors 

 Tape Roll 

 36 Straws 

 48 Inches of String 
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 12 Large Paper Clips 

 Ruler 

 

Summary of Tasks/Experiences 

 

Spark Activity:  
Have you ever seen an old bridge and wondered if you should cross it?  Have you been 

on a bridge and heard it sound like it was cracking?  Or, have you seen collapsed 

bridges on the news due to crashes or fires? 
The challenge for you will be to explore design features and safety of infrastructures 

for bridges, and apply what you learn to make them better. You will draw your design 

to scale, then build it to hold the weight of 200 rolled pennies. 

Lesson Descriptions: 

Introduction:  Day 1 
 The teacher will: 

 discuss the real world challenge listed above. 

 read the book, Bridges, by Carol Johmann and have a class discussion about the types 

of bridges allowed in this activity. 

 hand out the challenge letter to each group. 

 show the students the materials in the zip-lock bags they get to use on day three. 

 hand out copies of the rubric for evaluation. 

 allow students to collaborate around a plan of action to accomplish their goal.  

Day 2 and 3 

 The students will: 

 research information needed on computers or student electronic devices to draw and 

build bridges. 

 apply the thoughts gained from their research to the design of their bridge and the 

scale model in groups. 

 discuss learned information regarding ideas for the new bridge construction. 

 write their proposal to the company explaining and defending what type of bridge 

they are going to build to cross the river for both efficiency and safety, along with a 

scale drawing. 

 
Teacher facilitates class asking guiding questions as students work in groups: 

 

 What types of angles allow for more support for the structure? 

 How will you use scale models, and scale factors to create your bridge as a model for 
your structure? 

 How can percentages come into play for the load or support of the bridge? 
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 What types of materials will you need to construct your design? 

 What types of structural changes would you make to construct an improved model of 

your bridge if it fails? 
 

Day 4:  (5 if needed) 

The students will: 

 build bridges. 

 test bridges with the weight of rolled pennies. 

 answer questions onto their exit slip independently.  (If needed, students can finish for 

homework and turn in the next day.) 

 

Student Engagement 

 
Social/Emotional Engagement:  Students will use social, interaction skills for completing 

projects with peers. 

 

Physical Engagement:  Students will collaborate while completing research regarding 
bridges through the use of electronic devices and discourse while working in groups of three. 

 

Cognitive Engagement:  Students will work together using math concepts such as angles, 
percentages and scale drawings to complete their task. 

 

Evidence of Learning 

 

Checks for Understanding/Expected Outcomes: 

 Students will complete their written proposal. 

o Proposals should not include an arch or beam bridge due to lengths under the 
descriptions for the bridges. It should say the distance should be about 4,200 

feet across the river.  The ratio given to their scaled model should match when 

set up as a proportion.   

 Students will build their bridge. 

o Truss bridges are most likely, but not required.  If used, they should have 

triangular patterns. The ratio needs to match their scaled model.  

 Students will complete an exit slip. 
o The exit slip will allow students to show they did some research as requested 

and reflect on their success or lack thereof. 

 Students will be evaluated using the included rubric. 

o The rubric should be given as a guide to help students as they write their 
proposal and draw their bridge to scale.  
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Building Bridges  

RUBRIC 
 

CATEGORY 

 

4 
 

3 2 1 

Plan and Proposal 

Proposal is well thought 

out. Plan is neat with 

clear measurements. 

Scale drawing is neat 

with the details required.  

Proposal is thought 

out. Plan is neat with 

clear measurements. 

Scale drawing is 

somewhat neat and 

has some of the details 

required.  

Proposal is not well 

explained. Plan provides 

some measurements. 

Scale drawing exists and 

has only a few of the 

details required.  

Proposal does not 

meet requirements. 

Plan does not show 

measurements. Scale 

drawing exists and has 

only one or two of the 

details required.  

Research 

Research shown with 

much detail about the 

needs for an effective 

bridge.  

 

Research shown with 

some detail about the 

needs for an effective 

bridge.  

Research shown with 

little detail about the 

needs for an effective 

bridge.  

Research shown with 

little to no detail about 

the needs for an 

effective bridge.  

Construction  

Great care taken in 

construction process so 

that the structure is neat, 

attractive and follows 

plans accurately.  

Construction was 

careful and accurate 

for the most part, but 

1-2 details could have 

been refined for a 

sounder product.  

 

Construction accurately 

followed the plans, but 

3-4 details could have 

been refined for a 

sounder product.  

Construction appears 

careless or haphazard. 

Many details need 

refinement for a 

sounder product.  

Modification/ 

Testing 

Clear evidence of 

troubleshooting, testing, 

and refinements based 

on scientific principles.  

Clear evidence of 

troubleshooting, 

testing and 

refinements.  

Some evidence of 

troubleshooting, testing 

and refinements.  

Little evidence of 

troubleshooting, 

testing or refinements.  

Function 

Bridge functions 

extraordinarily well, 

holds four rolls of 

pennies without 

collapsing.  

Bridge functions well, 

holding up three rolls 

of pennies before 

collapsing.  

Bridge functions pretty 

well, holding one or two 

rolls of pennies before 

collapsing.  

Flaws in function, 

incomplete or unable 

to hold any weight. 

Group Member 

The student worked well 

with team members 

throughout the entire 

course of the project and 

was present in 

attendance.  

The student worked 

well with team 

members throughout 

most of the project and 

was present each day. 

The student worked 

with team members on 

some of the project and 

was present each day. 

The student worked 

with team members 

only slightly 

throughout the project 

and was absent. 
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Challenge Letter to Students:   

The issue of today’s deteriorating infrastructures is an issue that surrounds all of us. This 

activity on the use of math and science involved in building/engineering bridges is relevant to 

the importance of efficiency and safety of the bridges we use to cross our water ways. One of 
the two bridges crossing the Mississippi River from Natchez to Vidalia is closing.  Our 

engineering firm is currently taking bids for a new design. 

In this activity, your group is to create a model of a bridge that will cross the Mississippi River 
from Natchez, Mississippi to Vidalia, Louisiana safely and efficiently.   

You will consider five types of bridges. These include an Arch, Beam, Suspension, Cable-Stay 

and Truss. You are to collaborate with your team and decide which bridge your team will 

build and why.  Then, you are to submit your proposal, along with a scaled drawing of your 

bridge. 

In your proposal, you must explain and defend why your team has selected to build this type 

of bridge.  Be sure to include why this would be the most efficient model to build.  To pass the 
safety test, your bridge must hold the weight of 200 (four rolls) pennies. 

If your team’s design is approved, you will have one class period to build your submitted 

bridge using any of the materials from the bag you will be given.  No additional materials may 
be used. You must know the distance across the river from these two cities and draw your 

model to scale.   Include these measurements in your proposal. 

Team Members:   

Proposal:   

 

 

 

 

Drawing:  Length of bridge needed to cross the river:  Scale/Ratio used: 

 

Accepted:  _____________________  Declined:  _____________________ 
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Building Bridges 

Exit Slip 

 

Name:   

Upon completion of this lesson you are to answer the following: 

1. Explain why a bridge is called a structure? 

 

 

 

2. Compare and contrast the bridge you built to one of the other four bridges you were given 
to select from.   

 

 

 

 

 

3. Compile a list of suggested improvements on your design of the bridge your team built.  If 
your bridge did well, what made it a success? 
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ADDITIONAL TEACHER INFORMATION: 

 
Answers to Proposal: 

 Proposals will vary, must make logical argument, include measurements and have a 

scale drawing.  As the teacher, accept all complete proposals that are convincing 

other than the Arch and Beam due to their recommended lengths.   

 Bridge must be at least 4,200 feet long to cross the river. 

 Scale must be able to represent this proportion/ratio. 

 

Answers to Exit Slip:  
 

1. Answers will vary but should include:  “It is built to span physical obstacles to provide 

passage over the obstacle.” 

2. Answers will vary depending on the type of bridge built. Students compare and 
contrast their bridge to one more.  

 

An arch bridge uses simple natural forces for support and can be about 800 feet to 
1,000 feet in length. The bridge consists of two supports that meet in the middle to 

form an arch-shaped bridge.  

 
Beam bridges are seen over smaller bodies of water and usually do not span more 

than 250 feet. This is because of the nature of its construction. It is also defined as a 

bridge supported at each end by piers. 

 
Truss bridges are easily recognized by their triangle patterns, also known as trusses. A 

truss bridge is basically a beam bridge with supporting beams. The bridges can span 

for longer distances. They are commonly used in railroad tracks or over streams and 
rivers. 

 

Suspension bridges combine truss supports and cables to provide stability and 
support for long bridges. The cables are draped between two towers on either side of 

the bridge, and a truss system is used underneath the road to provide even more 

support. Suspension bridges can span at least 7,000 feet in length. 

 

Cable-stayed bridges are similar to suspension bridges insofar as both use cables and 

towers to support the bridges. However, rather than draping the weight of the cables 

between the towers, cable-stayed bridges function by extending the cables to the 
bridge itself. 

 

3. Answers will vary depending on success and failure of their bridge. 
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