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Project Skills:  
Youth will have the opportunity to better understand the concept of gravitational force.  They will also get to work with clay as a medium.  As well work with mathematical equations to discover degrees in increments of 10.  Youth will be encouraged to learn how to correctly use a protractor to measure the angle of tilt.  
Life Skills: 
· Decision Making

· Problem Solving

· Applying Technology and Science

· Planning and Organizing
 Academic Standard: 
Math G.4.1. Draw points, lines, line segments, rays, angles (right, acute, obtuse),

and perpendicular and parallel lines. Identify these in two-dimensional

figures.
Grade Levels: 
2nd – 5th grades
Time: 
45 minutes
Supplies Needed:
· Straws
· Modeling Clay or play-doh
· Scissors
· Heavy stock cardboard
· Protractor
· knife



4-H Project Area 
See the World! Italy 

BACKGROUND 
The leaning Tower of Pisa is famous because it leans. Although it was designed to be perfectly vertical, it started to lean during construction. However, even without this famous characteristic, this building would still be one of the most remarkable architectural structures from medieval Europe. It stands at 60 metres and until 1990 was leaning at about a 10 degree angle.
The tower leans because its center of gravity is off.  A structure's stability depends upon its center of gravity. Mass placed above this center may increase a tower's tilt, eventually causing the structure to topple. Mass equally distributed below this center will add stability.
The center of gravity of a collection of masses is the point where all the weight of the object can be considered to be concentrated.

WHAT TO DO 
Activity: Fixing the Leaning Tower of Pisa
Objective: Youth will make a tower with the intent of demolishing it as the degree of tilt increases.
Procedure: 

1. Give each youth a piece of cardboard, a scissors, 2 drinking straws, and a container of play-doh

2. Using only straws and modeling clay, build a tower on a piece of heavy stock cardboard.  
a. The youth were told they had to use all of their materials

b. They were allowed to cut up the straws that they were given
3. When completed, raise one end of the cardboard base so that the tower tilts at an angle of 10 degrees.
a. The teachers took a knife and slid it under the play-doh to make sure it was not sticking onto the cardboard
4. Wait 30 seconds and acknowledge any changes in the towers appearance. 

5. Keep increasing the tilt by 10 degrees and wait 30 seconds in between each increase and mention the changes in the tower’s appearance.  

6. Keep increasing the tilt in 10 degree increments until the tower topples. 
7. Record the degree of tilt that each design went to before it fell
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 Sources: 
http://www.pbs.org/safarchive/4_class/45_pguides/pguide_503/4553_pisa.html  
Authors: Ashley Pomplun, Kim Westover, Megan Wecker; CYFAR Project, Waushara County Extension, 2010
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TALK IT OVER 
Reflect: 
1. At what angle did the tower become unsteady?

2. How did the amount of clay that was used in the construction of the tower have an effect on its stability?

3. How could you improve the stability of the tower?

4. If the time between the increased tilts was increased, how would it affect the stability of the tower?
5. What are some other things that a center of gravity would affect?
Apply: 
1. In what other situations, could you use the degree of tilt to figure out when something will fall over?
2. How could you improve the tower’s stability?

3. What are some other circumstances that you would have to use a trial and error to figure out the best design?

ENHANCE/SIMPLIFY 
1. The youth had to use all of the materials

2. The youth worked alone, with younger youth, they could work in pairs or groups
HELPFUL HINTS 
1. Instead of modeling clay we used play-doh

2. Make sure the clay or play-doh is not stuck to the cardboard.  This will make for an inaccurate reading 

3. Instead of holding the base at a certain angle, we put foam strips underneath the base
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