Shapes of Structures
Purpose:  To determine if shape affects the strength of an object.
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Arkansas Science Standards:


P.S. 6.6.3 Conduct investigations of various forces using SI units.


P.S. 6.6.4 Recognize and give examples of different types of forces.

P.S. 6.6.7 Describe the effects of force.
Materials:  


3 sheets of copy paper per group

1 roll of tape

3 “light weight” (1lb.) books per group- weigh the books ahead of time or 
have a scale to weigh the books in class. (old postal scales work well)

Activities:  

1.  Ask the students if they think that the shape of an object will affect its strength.  Discuss.

2.    Ask the students the following scientific question:  How does shape of a building affect the amount of weight it will hold?  Have the students work as a class to generate possible three-dimensional shapes.  This is the variable that will be changed.  Once the possible shapes have been chosen tell the students that they will make a triangular pyramid, a rectangular pyramid and a cylinder.  Have each group discuss the scientific question and write a hypothesis stating which of the three shapes will hold the most weight.
3.  Have students create a data chart such as the one below to record their information.

How Does Shape of an Object Affect the Strength of That Object?

	Shape of object
	Trial 1
Weight held before crushing “building”
	Trial 2
Weight held before crushing “building”
	Trial 3
Weight held before crushing
“building”
	Average

	Triangular prism
	
	
	
	

	Rectangular prism
	
	
	
	

	Cylinder
	
	
	
	


4.  Students work in groups to complete the experiment.  Remind them that the only variable they are changing would be the shape of the building.  Everything else must be the same for each test.  For example, the same books must be used each time, the paper building must be on the same surface each time, and the type of paper used for each building must be the same.
5.  Students share their findings with the rest of the class.  The teacher collects the averaged data from each group and completes a class average.  The class can graph the results and answer the scientific question.  
Why Teach This Before the Exhibit?  To ensure that children have some idea of the effect shape can have on the sturdiness of a building.  They will try to build the tallest possible building with the above shapes on a quake (shaking) table while visiting the “Race to Planet X” exhibit.

Expected Results:  The cylinder should hold more weight.

Background Information: The paper cylinder is the strongest of the shapes tested because the weight of the supported books is evenly distributed through the paper cylinder.
Adapted from VanCleave, J.  200 Gooey, Slippery, Slimy, Weird & Fun Experiments.  New York, NY:  John Wiley & Sons, Inc. 1993.
