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The Effects of Various Exercises on the Cardiovascular System
Suggestionsfor Teachers

I ntroduction:

In many exercise and fitness magazines, the idealis established that heart rate doneisa
good predictor of the aerobic benefits of exercise. Thisidea greatly oversmplifiesthe
complexity and grand design of the cardiovascular system. The integrative approach set
forth here and in a paper by Edward Coyle (see References and Resources below) helps
students understand how dynamic the body is and the importance of a holistic gpproach
to human physiology.

The teacher should review this article. The main emphadis of the lab is that the effects of
exercise on the heart changes with type of exercise. There are two main effects. 1)
increases in ventricular chamber size, 2) increase in wal thickness

Chamber sizeincrease is aresult of an increased filling rate during prolonged endurance
traning exercise. An increase in ventricular wall thickness occurs from high intengity
grength training. The tota periphera resistance to blood flow increases due to muscle
contraction. More pressure must be generated by the heart to move blood. This seemsto
be why the wall thickens. Details concerning the above issues and other areasto explore
are found in the noted article.

Findly, the teacher should become familiar with the graphsin Figure 2. Explore
questions focus on these graphs. Their primary importance is that the student can use
heart rate measurements to extrgpol ate oxygen consumption. Oxygen consumptionisa
much better measure of cardiovascular benefit. Direct measurement would only be
possible by measuring VO2omax.

Purpose:
The purpose of this activity is to determine the effects of different exercises on the
cardiovascular system.

Objectives:

Studentswill be ableto:
appreciate the importance of science and research in validating physiologica
clams made by individuds and the media
understand the difference between endurance training and strength training
exercises and their effects on the human bodly.
collect data and apply systematicdly in order to solve a problem.
use graphs and discussion to clearly present the results of research.

Materials:
phygmomanometer and stethoscope
stopwatch
access to steps
student lab sheet



Note: Thislab may be performed without blood pressure measurementsif you don’t have
access to the equipment. The necessary dataiis heart rate. It's nice to demonstrate the
blood pressure response, but it’s not necessary for the lab to be successful.

Preparation:

Students should be familiar with taking blood pressure and heart rate measurements.
Students should read the articles cited for background on the problem and to provide
motivation for discovery.

Procedures:
1. Students may be divided into research groups of 4 or more, depending on the
number of available materias.
2. Students will measure the blood pressure and heart rate changes of a subject
during endurance training (step test) and strength training (pushups).
3. Datawill be collected and results compared to the graph from Coyle's paper to
determine the effects on the cardiovascular system.

Safety:
Follow standard safety protocol for exercisng students.

Questionsto Ask:

1. If we change the rest time during the strength training, will that change anything?

2. Would a different type of strength training exercise give us different results?

3. Based on the graphs, at the maximum heart rate for the step test what was the
oxygen consumption? For pushups?

4. What was the caoric expenditure for both?

5. Based on the discussion of oxygen consumption, which exercise provided the
greatest cardiovascular benefit.

Whereto Go From Here:
Thislab should be used during cardiovascular system discussions. Coyl€' s paper
isaso excdlent to tie the nervous system in with cardiovascular function.
Students could do research in popular fithess magazines. Many aticeswill dam
that weight lifting at afaster rate will provide aerobic benefits. Ask them to
critique this position based on their research and Coyl€e's paper (see References
and Resources below). The Gatorade Sports Science Ingtitute also has a Web page
at http://www.gssweb.com. Thissteis an excellent resource for human
physiology informetion.
[Editor’ s note: See dso the activity “ Getting A-Round Scientific Inquiry” for an
excellent way to get students involved in a structured discussion about research
papers such asthe one cited here]

References and Resour ces:
1. CoyleE. F. (1991, September). Cardiovascular function during exercise: neura
control factors. Sports Science Exchange, Vol. 4, p. 34.
2. Gatorade Sports Science Institute, P.O. Box 9005, Chicago, IL 60604



Suggestion for Assessment:

| suggest you have students cregte their own data table and graph. They should then
prepare the results of their research in “publishable’ form. Have the sudentsturnin alab
report Smilar to aresearch journd paper. Background information can come from their
text, the paper from Dr. Coyle, and research suggested in where to go from here.



The Effects of Various Exercises on the Cardiovascular System
Student Activity Sheet

Purpose
To determine the effects of different exercises on the cardiovascular system.

Materials:

- gphygmomanometer and stethoscope
stopwatch
access to steps
Student lab sheet

Procedure:

1.

2.
3.
4.

o o

8.

0.

Make a datatable to record time, heart rate, and blood pressure for pushups and
the step test.

In your lab group assign one person to be the first subject.

Find the resting heart rate and blood pressure. Record.

Perform Strength Training Test: @) Subject will do 10 pushups. b) Have subject Sit
and immediately determine heart rate and blood pressure. Record. ¢) When
subject is ready, repeat steps a-b) 5 times. Record the time interva between the
stop and dtart of exercise.

Allow the subject to return to resting heart rate and blood pressure vaues.
Perform Endurance Training Step Test: &) The subject will step up and down onto
adep, dternating legs for 10 minutes. b) Record heart rate vaues a 2 minute
intervals. ¢) Have subject St and immediately determine heart rate and blood
pressure. Record.

Graph your results, (strength training heart rate vs. time and endurance training
heart rate vs. time).

Using Graph B from Coyl€ s paper find the oxygen consumption for each
exercise at peak heart rate vaues.

Use your vaues for predicted oxygen consumption to predict cardiac output and
gtroke volume for each exercise.

10. Answer conclusion questions provided by your teacher.

Experiment Design:

1.

With your lab members you will now modify the above investigetion. If you
change cartain variables will you get different results? Try different exercises, or
different work loads. Change time intervas, or anything which seemsinteresting
to your group.

Y ou are performing human performance research. Write your investigation
protocol as a human research scientist would. Be very detailed and indicate the
effects you believe your changes will have on performance.

Present your results in the form of ajournd article. Include graphs and a detailed
discussion of your procedures and results.



