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Heart Rate and Exercise
Heart rates increase during exercise. The heart rates of physically fit people increase less during exercise than those of less fit people. The heart rates of physically fit people recover to their resting rates more rapidly. In this experiment, you will use a Heart Rate Monitor to measure your heart rate as you stand quietly for 100 seconds, step onto and off a stool for 100 seconds, and then stand quietly for 200 seconds. You will then analyze a graph of the results to determine your standing heart rate, your maximum heart rate during the 100 seconds of exercise, and your recovery time. 
Important: Do not attempt this experiment if physical exertion will aggravate a health problem. Inform your teacher of any possible health problems that might be affected if you participate in this experiment.
OBJECTIVES
· Use a Heart Rate Monitor to measure your heart rate.
· Determine the effect of exercise on your heart rate.
· Determine your recovery time.
· Compare your results with those of other students.
MATERIALS
Chromebook, computer, or mobile device
Graphical Analysis 4 app
Go Wireless Hand-Grip Heart Rate or Go Wireless Exercise Heart Rate 
timer
stepping stool, 40 cm high
PROCEDURE
1. Launch Graphical Analysis. Connect your Go Wireless Heart Rate or Go Wireless Exercise Heart Rate to your Chromebook, computer, or mobile device. Note: The sensor will only be seen by the application when it is in contact with the subject. The subject must grasp the handles of the Go Wireless Heart Rate so that the metal electrodes are against their palms or the Go Wireless Exercise Heart Rate must be against the skin directly, around the subject’s chest.
2. Click or tap Mode to open Data Collection Settings. Change End Collection to 400 s. Click or tap Done.
3. Have the subject stand quietly and face away from the screen and the other people in your group. Once the subject has been standing quietly for about a minute, a partner should start data collection. The subject should stand quietly for 100 seconds.
4. When 100 seconds have gone by, immediately begin to exercise as follows:
a. Place your right foot on the top step of the stool.
b. Place your left foot completely on the top step of the stool next to your right foot.
c. Place your right foot back on the floor.
d. Place your left foot completely on the floor next to your right foot.
e. Each stepping cycle should take 3 seconds to complete.
f. Continue the step test for a total of 100 seconds.
5. After 100 seconds of stepping (a total of exactly 200 seconds of data collection), stop stepping. Stand quietly for 200 seconds. Data collection will end automatically.
6. Determine the subject’s standing heart rate.
a. Identify and select the flattest part of the first 1/4 of the graph (up to about 100 seconds) that matches with the standing part of the experiment.
b. Click or tap Graph Tools, [image: ], and choose View Statistics.
c. Record the mean (average) heart rate (to the nearest whole bpm). This is the subject’s standing heart rate.
d. Dismiss the Statistics box. 
7. Determine the subject’s maximum heart rate.
a. To examine the data pairs on the displayed graph, click or tap any data point. As you tap each data point, the time and temperature values of the point are displayed. Note: You can also adjust the Examine line by dragging the line.
b. Tap the highest point on the graph and record the time (in seconds) and the heart rate (to the nearest whole bpm) displayed for this point. 
8. Determine the time when the subject’s standing heart rate returned to within 3 bpm of the standing rate. 
a. Starting at the highest point on the graph, tap the data points to the right.
b. Stop where the displayed heart rate first reads within 3 bpm of the Step 6 value.
c. Record the time (in seconds) for this point.
9. Sketch, export, download, or print the graph as directed by your teacher.
10. Repeat Steps 3–9 with other members of the team serving as subjects.
DATA
	Subject’s name
	 
	 
	 
	 

	Standing heart rate (bpm)
	 
	 
	 
	 

	Maximum heart rate (bpm)
	 
	 
	 
	 

	Time at maximum heart rate (s)
	 
	 
	 
	 

	Time at return to within 3 bpm of standing rate (s)
	 
	 
	 
	 

	Recovery time (s)
	 
	 
	 
	 


PROCESSING THE DATA
1. In the space provided in the data table, calculate the recovery time for each subject. (Subtract from the time when the rate returned to within 3 bpm of the standing rate.)
2. Compare the standing heart rates of the members of your group.  
3. How does your maximum heart rate compare to other students in your group? Is this what you expected? How do you account for this?
4. How does your recovery time compare to other students in your group? Is this what you expected? How do you account for this?
5. Why would athletes need to work longer and harder before their heart rates were at the maximum value? Explain.
EXTENSION
Survey your classmates to determine how much they exercise each week. Determine if there is a relationship between amount of exercise and recovery time for your class.
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