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Heart Rate Investigation Lab 

(adapted from “Heart Rate Lab Activity” by James Buckley, Edwards-Knox High School;  http://www.ekcsk12.org/science/lelab/pulseratelab.html)

Background: The cardiovascular system consists of the heart, blood vessels, and blood. Its main function is to carry oxygen and nutrients to the cells and to removes carbon dioxide and metabolic wastes from the cells.  The heart is a muscular organ that pumps blood throughout the body in a circuit of blood vessels that include arteries, capillaries, and veins.  Arteries carry blood away from the heart, capillaries are the site of gas exchange, and veins bring blood back to the heart. 

The overall pattern of blood flow, throughout the body, consists of two loops: heart, lungs, heart and heart, body, heart. The pulmonary circuit (heart, lung, heart loop) is where there is an exchange of gases between the alveoli of the lung and the capillaries. As blood moves into the lungs it drops off the waste gases and picks up a fresh supply of oxygen. With increased exercise muscle cells need an increased level of oxygen and also produce a higher level of carbon dioxide. To accomplish the delivery of more oxygen, the heart must beat at a faster rate. 
A normal resting heart rate for children 11-17 years of age is 60-100 beats per minute. A normal active heart rate would be between 120-150 beats per minute. The more a person works out or is active, the more efficiently the body uses its oxygen supply and the heart rate won’t increase as much as a person who isn’t as active. The time it takes for the heart to return to its normal rate after exercise is called recovery time. This time is also affected by a person’s activity level.
Purpose:  
· to learn how to measure pulse rate 

· to describe the relationship between heart rate and exercise 

· to determine cardiac recovery time 
Materials:  



· stopwatch


· pens and pencils

· lab papers




· graph paper
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Procedure:  

Test 1: Resting Pulse Rate

1. Sit, relaxed, for two minutes. 

2. At the end of this time locate your pulse on the inside of your wrist, at the 

    top of your thumb. Make sure NOT to use your thumb in taking a pulse.
· Count the number of beats you feel for 30 seconds.   Record this data in the data sheet provided, under resting pulse rate.   

Test 2: Stress Test - Endurance

1. Run in place or do jumping jacks for 2 minutes. 

2. Immediately upon the completion of this exercise, locate your pulse again and count the number of beats for 15 seconds.  
· Record this pulse rate on the data table below, under exercise. 
3. Rest for 1 minute intervals, recording your heart rate after each minute.

· Record this information on the data table.

Data Table:  

	Test
	Pulse Rate
	Pulse Rate
Beats per Min. (bpm)

	Test 1:  Resting Pulse Rate
	(30 sec.)

	x 2 =                        per min.

	Test 2:  Stress Test - Endurance
· Pulse After Exercise
	(15 sec.)
	x 4 =                      per min


	· Pulse After 1 minute
	(15 sec.)
	x 4 =                      per min



	· Pulse After 2 minutes
	(15 sec.)
	x 4 =                      per min



	· Pulse After 3 minutes
	(15 sec.)
	x 4 =                      per min



	· Pulse After 4 minutes
	(15 sec.)
	x 4 =                      per min



	· Pulse After 5 minutes
	(15 sec.)
	x 4 =                      per min




Creating a Google Sheet & Graph

· Open a blank Google Sheet – Name it: Heart Rate Lab Spreadsheet
· In Line 1:

· Column A, enter Trial
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Column B, enter Pulse Rate (bpm)
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Increase column width by 

dragging column bar to the 

right.
· Bold and Center both titles
· In Lines 2-8:
· Column A, enter:

· Resting
· Exercise
· Rest: 1 min
· Rest: 2 min
· Rest: 3 min
· Rest: 4 min
· Rest: 5 min
· Column B, enter your pulse rates that correspond to the Trial Number. 

· Rename Sheet 1 to Spreadsheet
· Click drop down arrow 

· click rename chart
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· Open Google Classroom Assignment: Heart Rate Lab
· Copy and paste the data table to the classroom Assignment: Heart Rate Lab
· In Google Sheet: Highlight Columns A1-B8
· Click Ctrl C (copy)

· Go to Classroom and under Data Table Click Ctrl V (paste)
· Click, Paste Unlinked
· In Google Sheets, highlight columns A1-B8
· Click, Insert
· Click, Chart 
· Under Chart Editor: Data
· Pick Chart Type: Column Chart
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· Under Chart Editor: Customize
· Chart and Axis Titles

· Title Text – Heart Rate Lab

· Title Font:

· Click Bold (B)

· Click Alignment - Centered
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· Series

· Check the box for Data Labels
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· Click the 3 dots in the upper right hand corner of your graph and click: Move to Own Sheet

· Click on drop down arrow

· Rename chart: Heart Rate Graph
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· Click, Copy Chart at the top of the graph

· Go to the Classroom: Heart Rate Lab and scroll down to Heart Rate Graph

· Click, Ctrl V

· Paste Unlinked

Analysis Questions:  (Answer this section on Classroom: Heart Rate Lab)
1. What are the two functions of the circulatory system?

2. What are the 3 types of blood vessels that carry blood throughout the body and what do they do?

a.  


-

b.  


-

c.  


-

3. What is the heart-lung-heart loop called? 

a. What is it responsible for?

4. How does exercise affect the heart’s use of oxygen?

5. What is Recovery Time – 


