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How Do Mittens Keep You Warm?
Do you have a favorite pair of mittens or gloves? Even if you do not live in a cold place, it is possible that you have been somewhere cold or will go to a cold place when you are older. When you wear mittens or gloves to keep you warm, where do you think the warmth comes from? In this experiment, you are going to find the source of the heat. 
OBJECTIVES
· Find the temperature of the classroom and the temperature of your hand.
· Try to predict temperature changes that happen when the Temperature Probe is placed in various locations.
· Test how warm mittens help your hands stay warm. 
MATERIALS
Chromebook, computer, or mobile device
Graphical Analysis 4 app
Go Direct Temperature
mitten
Key Question
Do mittens make heat or hold heat in?
Hypothesis
Choose one of the following by checking the box in front of the statement that you think is right.
□  1. Mittens make their own heat.
□  2. Mittens hold heat in.
Why do you think so?
	 

	 

	 



PROCEDURE
1. Get the equipment ready for data collection:
a. Launch Graphical Analysis. 
b. Connect the Temperature Probe to your Chromebook, computer, or mobile device. 
c. Put the Temperature Probe on the desk 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 60 s. Click or tap Done. 
3. Do the following to find the temperature of the classroom:
a. Make sure the Temperature Probe is lying on the desk and hasn’t been touched by anyone. If it has been lying there for a few minutes, it will be the temperature of the room.
b. Look at the meter and write down the temperature as the Room temperature in the Data Table. 
	Data Table
	Room temperature _____________ °C

	 
	Prediction
(°C)
	Maximum temperature 
(°C)
	Was your prediction
high or low?

	Open hand
	 
	 
	

	Empty mitten
	 
	 
	

	Open hand in mitten
	 
	 
	


 
4. Make a prediction: 
a. Think about what will happen to the temperature on the screen if you hold the probe across the palm of your open hand during data collection. Think about your body temperature compared to the room temperature. 
b. Guess how high the temperature will be at the end of data collection and write down your prediction in the Data Table. 
[image: ]
Figure 1   
5. Now, collect data for the temperature of your open palm: 
a. Make sure the temperature values on the meter are very close to the value you recorded as the room temperature in your Data Table in Step 3.
b. Click or tap Collect to start data collection.
c. Place the tip of the metal part of the probe in the middle of your open palm, holding it by the black end with your other hand. Important: The tip of the probe should be gently touching your palm. Don’t close your fingers over the metal part. 
d. Hold the probe in the correct position during data collection.
6. Do the following to find the maximum temperature of your open palm: 
a. Click or tap View, [image: ], and choose Graph and Table. 
b. Look through the data table on the screen and find the maximum (largest) temperature value.
c. Record this value in the correct place on the Data Table.
7. After you have finished finding the temperature of your open palm, place the Temperature Probe on your table and allow it to sit there without being touched. This way, the probe will cool down to the temperature of the room. While it cools, continue with the next step.
8. During this part of the experiment, you will place the Temperature Probe inside the mitten so you can measure the temperature inside the mitten. You will not have a hand inside the mitten, just the Temperature Probe.
a. Think about what will happen to the temperature inside a mitten while it is sitting on the desk. The Temperature Probe will be inside the mitten but your hand will not be.
b. Now, guess how high the temperature will be at the end of data collection and write down your prediction in the Data Table. 
c. Without touching the Temperature Probe, look at the temperature values in the digital meter on the screen. Make sure the temperature is very close to the value you recorded as the room temperature in your Data Table in Step 4. If the temperature is not very close, wait until it is.
d. Place the mitten on the table and slip the Temperature Probe into the mitten. Make sure you do not touch the metal part of the probe.
e. Click or tap Collect to start data collection. Note: The first data set is automatically saved.
f. When data collection is done, look through the data table on the screen. 
g. Find the maximum (largest) temperature value for the Latest data. Record this value in the correct place on the Data Table.
h. Place the Temperature Probe on the table and allow it to sit there without being touched.
9. During this part of the experiment, you will measure the temperature of your hand inside the mitten.
a. Think about what will happen to the temperature of your hand inside the mitten.
b. Now, make a prediction about how high the temperature will be at the end of data collection and write down your prediction in the Data Table. 
c. Without touching the Temperature Probe, look at the temperature values in the digital meter on the screen. Make sure the temperature is very close to the value you recorded as the room temperature in your Data Table in Step 3.
d. Place the mitten on your hand and slip the Temperature Probe into the mitten 
(see Figure 2). Position the tip of the probe in the middle of your palm. Leave your hand open during data collection, do not close your fist.
e. Start data collection.
f. When data collection is done, look through the data table on the screen. 
g. Find the maximum (largest) temperature value for the Latest data. Record this value in the correct place on the Data Table.
[image: ]
Figure 2   
ANALYZE YOUR DATA
1. What is the source of heat in this experiment?
	 

	 



2. If the mitten does not produce heat on its own, then how do mittens keep your hands warm?
	 

	 



3. Thinking about the previous question, explain the difference between heat production and heat retention.
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