Big South Fork National River and Recreation Area

O&W Bridge Classroom
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High School Geometry Project

*Check the curriculum and standards for your state.

NPS Significance Statement:  

The Big South Fork National River and Recreation Area is significant for protecting and preserving outdoor learning resources.  The Big South Fork NRRA is home to several truss bridges, including the O&W Bridge and the Burnt Mill Bridge.
Unit Rationale:

High school students are required to use their senses and background knowledge of polygons and parallel lines to plan and construct a truss bridge out of plastic drinking straws and clear tape.  Truss bridges are usually comprised of small segments adhered together, which yields a strong and sturdy structure.  The bridge is symmetric, and the basic shapes found in trusses, include triangles, squares, and rectangles.  The planning and construction of the bridge should be based on geometric properties and concepts already learned in class.  At the end of the unit, bridges will be tested for strength in a class competition.
Materials:

30 plastic drinking straws PER GROUP, 1 roll of 300 inch scotch tape PER GROUP, plastic garbage bags, scissors, rulers, plastic cup, marbles, yarn/string
Timeline:

Day 1:  Introduce truss bridges.  Show typical designs.  Students design truss bridge on graph paper.
Day 2:  Construction of bridge
Day 3:  Construction of bridge

Day 4:  Construction of bridge (more or less time may be spent due to scheduling concerns)
Day 5:  Testing strength of bridges

Learner Objectives:

1.  Student Will Be Able To (SWBAT) make an informed decision as to which type of truss bridge to design and build.  

2.  SWBAT use knowledge of polygons to design a truss bridge.
3.  SWBAT construct a bridge using basic materials.

Teacher Task Overview:

1.  Discuss background knowledge of truss bridges.  Remind students several truss bridges are found here in the Big South Fork.

2.  Link the geometric aspect of truss bridges to the engineering aspect.

Teacher Task Instruction:
1.  The Teacher Will (TTW) introduce truss bridges, show pictures of several examples, read background information, and ask students to recall truss bridges they have seen.  TTW explain characteristics of the bridge and why they work so well.

2.  TTW break students into small groups of 2-3.  

3.  TTW model for students how to design a truss bridge on graph paper.  Encourage students to use a scale (maybe 2 squares = 1 inch).  Bridges must span at least 18”.  

4.  TTW check students’ design for the truss bridge, ask appropriate questions, and then give the group the necessary materials to begin the construction.

5.  TTW monitor students’ construction of bridge, giving feedback and input only when necessary. 
5.  TTW test strength of bridges on the last day by spanning the bridge between two bar stools (or two desks or other like objects) and hanging a cup from the center of each bridge using string or yarn.  TTW then place marbles in the cup 1-2 at a time, and count how many the bridge can support.  Continue placing marbles in the hanging cup until the bridge collapses or falls between the bar stools.  The group’s bridge that holds the most weight wins.  Prizes are optional.  

Student Assessment:

Students will participate in a discussion following the strength testing of the bridges.  Students will then have to answer some reflection questions that cause them to look back on the experience of creating and building a bridge.  The questions will challenge students to look back on the experience of using a budgeted amount of supplies, creating a bridge that could withstand weight, and working as a team.
Sample Questions
1.  Look at all the bridges made in your class.  Which one looks the strongest?  Why?

2.  Was the planning of your bridge the same or different from your final product?  How come?

3.  Did you have enough supplies to build the bridge you had planned?  If not, how did you adjust to best use the supplies you still had?

4.  How is geometry important to the engineers who design and build truss bridges?

5.  If you could design a bridge project for a high school geometry class, what types of changes would you make?  Why?
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