Bouncing Balls
Materials

-8-10 different balls with different elasticity, all of same general size: super balls, tennis balls, rubber balls.  Be sure to include a hackysack “ball” that does not bounce at all.

-5 yardsticks

-masking tape

-pencils, science notebook, data tables

-calculator (optional)

Pre-Experimentation “Lecture”

What does elastic mean?  Think of a rubber band; it stretches, and then returns to its original shape.  What is something that is not elastic?  Think of bubble gum; when it stretches, it stays all stretched out, and doesn’t return to its original shape. 

A ball that is thrown against a wall will flatten out against the wall for a brief time, before it returns to its original shape, and bounces off the wall.  Drop a super ball on the floor, and see it bounce back.  If a ball is made of a material that is not elastic, it will flatten on the floor and not bounce back; drop the hackysack against the floor…it just sits there.  (For some reason, this is incredibly funny.)

Today, we are going to measure how elastic or how “bouncy” a ball is.  We are actually going to get real numbers to describe bounciness so today we will need to make careful measurements and record data in data tables.  There are many times that we need real numbers to measure things.  Most of you know how old you are; have students raise hands if they are eight, and then if they are nine.  You probably know how tall you are; about 56 inches.  For bounciness, we want to find a number that describes the bounciness (or elasticity) of a ball.  We will do this by dropping balls from a set distance from the floor, and then seeing how high they bounce back.  A bouncy ball will bounce back almost as high as it started while a less bouncy ball will only bounce up a little bit.  Be sure not to throw balls against the floor; just let them fall by gravity; otherwise your measurements won’t be valid.  (Do a quick demonstration to show the difference between letting a ball drop and throwing with a little force.)  

Each group will make three measurements for four different balls, so in the end, each group will have 12 data points.  Assign a dropper, two measurers (it happens pretty fast, so both need to agree on the height that the ball bounced back), and a data recorder for each group.  Be sure to go over the protocol twice, see below, so most of the students in the groups have a good understanding of what they are planning to do.  Ask questions so they can explain the protocol back to you.

One important technical detail: have students measure from the bottom of the ball.  Have the bottom of the ball be at 30 inches before each trial, and then measure how far up the bottom of the ball bounces up.  If a ball bounces higher than its original height, what has happened?  (Ball was thrown down, not just dropped; need to repeat this data point.)

Methods

Each group will first find a spot in the classroom, hallway or outside that is next to a wall and that has a hard floor.    If students need to go outside, you will have to work hard to keep them focused.  (See drill sergeant comment below.)

Have students tape yardstick along wall with 36 inches at the top and 0 inches at the floor.  Make a mark at 30 inches with the tape.  Have one student in group hold the bottom of one of the balls at 30 inches, and then drop the ball without throwing it down.  Have two other students observe how many inches the ball bounces up.  Have students measure from the bottom of the ball.  Record number of inches the ball bounced up in the data table.  It is probably best to have one student recording all of the data.  You will have to walk around, and make sure that these numbers are being recorded.  Do three trials for each ball, and then rotate balls around so that every group checks the bounciness of four different balls.

In the past, some classes have had a hard time focusing on this experiment.  This is not surprising considering students are eight-nine years old, and they have just been handed a bunch of balls on a Friday afternoon.  You may need to play drill sergeant, “First ball, ready….drop…record data.  Second ball, ready….drop…record data.  Third ball, ready….drop…record data.  Put your first ball back, and now get a second, different ball.”

Data Analysis

For each ball, each group will have three trials, or three numbers of inches that the ball bounced up.  Estimate the median value or calculate the average value by adding all three numbers, and dividing by three.  You will need to use your judgement as to whether your class is ready to calculate the average value.  This median or average is the “bounciness value” for each ball.  It is appropriate to use a calculator for these calculations.  If time permits, make a bar graph for all four balls tested.  Put ball type on the x-axis and inches bounced on the y-axis.
Post-experimentation “Lecture”

The number of inches is proportional to how bouncy the balls are.  The most bouncy balls will bounce back over 20 inches, while less bouncy balls may only bounce back five inches.  Have students order the balls from least bouncy to most bouncy.   Once again mention that today they learned how to measure bounciness; they gave it a number value.
At the end of the class, be sure to save your balls, yardsticks and masking tape.  You can leave the supplies in their bag in the classroom, and I will pick them up from the teachers.
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