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Lesson Summary: The purpose of this lesson is for students to learn basic workings of three simple bridges: beam, suspension, and truss. In a hands-on lab project, students will use their knowledge of these bridges to create similar structures out of the every-day items they are provided. The students will then have to label the direction of the forces working on the bridges on a separate worksheet.

Subject: 
Science: Physics
Key words: bridge, beam bridge, suspension bridge, truss bridge, vectors, compression, tension, bending, torsion, shear
Grade Level: 7th grade
Time Required: One class period.
Vocabulary: 

Bridge: structure built to span physical obstacles 

Vector: quantity represented by an arrow with magnitude and direction


Materials:
· Toothpicks
· Gumdrops or marshmallows (to connect toothpicks)
· Twizzler or string (for suspension bridge cable)
· Kit Kat Bar or other (for beam bridge beams)
· 3 plastic bags for each lab group labeled only by number (bag #1, 2, and 3)
· The first bag containing specific materials for beam bridges
· Beam material, toothpicks, gumdrops
· The second bag containing specific materials for suspension bridges
· Cable material, toothpicks, gumdrops
· The third bag containing specific materials for truss bridges
· Extra toothpicks for truss design, gumdrops
Activity Introduction/Preparation: The attached PowerPoint may be used as an introduction to teach the three basic bridge designs and their forces as a reference that could be a useful preparation guide for the students before this activity takes place. Construct the three bridges or create a picture example for the students to reference during the activity. 
Activity Plan: 
· Group the students into lab groups and distribute the unlabeled bags of construction materials. (one of each bridge type to each group)
· Explain that the contents of each bag are unique to one of the three simple bridge designs.
· Create a competitive environment for the students to use deductive reasoning and knowledge of their lesson to be the first lab group to correctly construct their three bridges.
· Each lab group must also correctly draw and label each bridge on their worksheet and the direction of the forces on each bridge.
Assessment:  During the activity, periodically ask students how successful they were in determining which bag of materials matched each simple bridge design. Assess their ability to apply the lesson and create the structure out of the given materials. Let the students know that they can work together and ask questions of each other at any time when they are unsure. After a lab group completes the project (including the worksheet), test the winning students by having them explain their three structures and why they were built in that way. 
Lesson Extensions:
· Have each lab group draw and label the three bridges they just built and the direction of the forces acting on each bridge.

References: Here is a fun website that may be helpful:
·  http://www.pbs.org/wgbh/buildingbig/lab/forces.html
· Use Forces, Loads, Materials, and Shapes Lab
TEKS: Science-
7.7(A)  contrast situations where work is done with different amounts of force to situations where no work is done such as moving a box with a ramp and without a ramp, or standing still; (C)  demonstrate and illustrate forces that affect motion in everyday life such as emergence of seedlings, turgor pressure, and geotropism.
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