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The Sole Purpose!
Have you ever wondered how shoe companies decide what kind of sole to put on the bottom of their shoes? This activity explores the heat produced by friction on different sole materials. You will rub a Temperature Probe back and forth across several different shoe soles to collect temperature data. Then you will compare and analyze your results to decide why different shoes have soles made from different materials.
OBJECTIVES
· Predict which shoe sole will get the hottest and which will stay the coolest.
· Compare the temperatures of different line graphs and analyze your data.
· Discuss the purpose of each type of shoe, and why the sole is made from that material.
MATERIALS
Chromebook, computer, or mobile device
Graphical Analysis 4 app
Go Direct Temperature
4 shoes with different types of soles
Key Question
Does the type of sole on a shoe affect the amount of friction (heat) you can produce by rubbing a Temperature Probe on it for 20 seconds?
Hypothesis
I think that the ________ shoe with the ___________ sole will get the hottest because
	 



I think that the ________ shoe with the __________ sole will stay the coolest because
	 



  
PROCEDURE
1. Launch Graphical Analysis. Connect the Temperature Probe to your Chromebook, computer, or mobile device. Put the Temperature Probe on the table and don’t touch it until you are told to do so later on.
2. Click or tap Mode to open Data Collection Settings. Set End Collection to 120 s. Click or tap Done.
3. Choose four shoes with different types of soles. 
4. Fill in the first two empty columns in the Data Table. 
	Data Table
	Room temperature: ____________________°C

	Shoe
	Description of shoe and sole
	Main use of shoe
	Final room temperature
(°C)

	1
	 
	 
	 

	2
	 
	 
	 

	3
	 
	 
	 

	4
	 
	 
	 


 
5. Do the following to find the temperature of the classroom:
a. Make sure the Temperature Probe is still on the table and has not been touched. 
b. Look at the temperature displayed on the screen. 
c. The temperature readings should be constant; that is, they should stay just about the same as you read the meter. This temperature is important because the Temperature Probe must be at room temperature before each test you do.
d. Record the room temperature in the Data Table.
	[image: ]

	Figure 1   


6. Collect data while you rub a Temperature Probe on the sole of a shoe by following these steps: 
a. Pick up Shoe 1.
b. Click or tap Collect to start data collection. Rub the Temperature Probe back and forth across the sole of the shoe during the whole data-collection period.
c. When you are done, put the Temperature Probe on the table and don’t touch it until you are told to do so later.
7. Determine the final temperature of the run:
a. Click or tap View, [image: ], and choose Graph and Table. Scroll down through the data of this run to find the final temperature.
b. Write down the final temperature in the Data Table.
8. Repeat Steps 6–7 for each of the other shoes. Each time, be sure to
· Make sure the Temperature Probe is at room temperature before you start. 
· Rub the Temperature Probe at the same speed that you rubbed the first shoe.
Note: The previous data set is automatically saved each time you click or tap Collect. 
ANALYZE YOUR DATA
1. Click or tap the word Temperature on the Temperature axis. Select all three sets of data so all three are checked. Dismiss the box to see a graph with all your data. What did you notice about the beginning temperatures of each set of data? Were they the same? Why or why not?
	 

	 



2. What did you notice about the ending temperatures of each graph? Were they the same? Why or why not? 
	 

	 



3. How close was your hypothesis? Which shoe got the hottest and which shoe was the coolest?
	 

	 



4. Which shoe would be the easiest to slide around on (and so has the lowest friction)?
	 



5. How does the temperature increase relate to the friction on the sole of the shoe?
	 

	 



6. For what kind of activity would you want shoes with high-friction soles? For what kind of activity would you want low-friction soles? Explain your answers.
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