Exercise and Heart Rate

Purpose

Students will investigate one component of the human circulatory system as they study the concepts of constancy, change, and equilibrium. Students will use a data-collection interface, and Hand-Grip Heart Rate Monitor. By collecting heart rate data while at rest, while exercising, and cooling down, students can observe the effect of these changes on the human heart. Students will use graphs and one-variable statistics to compare the class data.

Time Requirements

two 45-minute class periods
Advance Preparation

•
The belt electrodes need to be moistened with an electrolyte. Prepare a 5% saline solution by dissolving 5 g of salt per 100 mL of water. Put the solution into the dropper bottles. Contact lens saline solution also can be used. 

•
Demonstrate the use of the chest belt prior to the lab. It requires skin contact and placement under one’s clothing. Students may wish to wear a baggy T-shirt for the lab. Provide a privacy screen for students to use when they put on the monitor. Allow students to pair with a friend.
•
Arrange to have steps or stools for the exercise portion of the lab. 

•
Demonstrate how to do the exercise portion of the lab so all students use the same method and pace.

•
Provide an alternative exercise for students who are unable to do the stepping protocol.

Safety Information

•
Physical activity can aggravate certain health conditions. Ask students to inform you if they have such a condition.

•
Do not force any student to do physical activity. To avoid singling out students who are uncomfortable exercising in front of their peers, allow one student in each group to record data.

•
Consult your principal as to whether a permission slip is necessary before proceeding.

•
Have some alcohol wipes available or follow your school’s policy for cleaning the hand grips. Show students how to clean the hand grips between each use.

Teaching Tips

•
Help students recall prior knowledge by having them relate experiences they have had with heart rate monitors in physical education class, as members of sports teams, or in athletic clubs.

•
Review the circulatory and respiratory systems and how they interact. Ask students to share what they know about these systems.

•
Review with students how the Hand-Grip Heart Rate Monitor works. A human being is like a battery powered electrical device—it works electrochemically. When the heart beats, it emits an electric signal which can be picked up by the hand grips. The hand grips transmit the signal to the receiver. The receiver is the small box that plugs into the data-collection interface. Then, like a radio, the signal is converted into the numbers and points you see on the graphing calculator. 

•
Review statistical concepts such as mean, median, and mode.

•
This activity could be team taught with a physical education teacher. The data can be collected during physical education class and displayed and analyzed in science class.

•
Discuss with students what maximum exercise heart rate and exercise intensity level are. Explain how these are used to determine the intensity at which a person is exercising.
Extensions

1.
Investigate other variables. Type of exercise, exercise location (air-conditioned indoor room verses outdoors), sitting verses standing rest, and body posture/position are all possible investigations.

2.
Team with the home economics, health, and PE teachers to have a “healthy heart day.” Focus lessons on cardiovascular health including nutrition and aerobic training.

3.
Organize a community service event such as  Hoops for Heart, a basketball skills and games fundraiser for the American Heart Association. The AHA also has brochures, videos, and other educational resources.

4.
Research types of heart rate monitors.

5.
Have girls check out Girl Power!, a national public education campaign sponsored by the U.S. Department of Health and Human Services that seeks to reinforce and sustain positive attitudes and self-esteem among girls ages 9–14 by targeting health messages to the unique needs, interests, and challenges of girls.

Pre-Lab Answers

1.
Answers will vary. A student’s resting heart rate is usually between 80 and 100 beats per minute.

2.
Refer to the explanation provided in the Teaching Tips.

3.
By visually displaying the data on a graph and by determining statistical values such as mean, median, and mode.
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A sample heart rate graph is shown here. To avoid erroneous readings, students should maintain a constant stepping speed.
