
   LABORATORY
INVESTIGATION

Human Breathing - Teacher Instructions
In this investigation students measure their breathing rate and depth of breathing. With this 

task they also acquire practice using the methods of science. Both experiences are enriched by 
microcomputer based data collection.

Time 
One double lab period - one period to run the experiment and to print out the data; one period to 
exchange data with other teams and to discuss the data collected.

Vernier Equipment
LabPro interface, respiration monitor belt, pressure sensor

Materials
Metric ruler, 10 gallon garbage bag, calculator, drinking glass

Safe
Hyperventilation, breath holding and breathing recycled air can cause dizziness. Complete these steps 
of the procedure while seated. Stop the procedure immediately if a sensation of dizziness occurs.

Preparations 
1. The instructor should assemble the equipment and check the operation of the respiratory belt 

and pressure sensor before the laboratory (See figure 1 on the student’s instructions).

2. The positioning of the respiratory belt on the patient's chest is sometimes a matter of trial and 
error.  For most people the best position is on a line with the arm pits. For girls it is best to start 
with the belt high in order prevent it form slipping down during the test. Test subjects should 
sit upright and still with their backs away from the chair and not in contact with it. The belt  
should be pulled tight  when it is placed in position on the subject’s chest. It is a good idea to 
demonstrate to the class how the belt is to be applied and inflated.

3. The position of the trace on the graph can be altered by changing the Y axis of the graph. 
Clicking on the top and lower numbers create a window where the new values are to be typed. 
Also the amplitude of  the tracing can be increased by reducing the range of upper and lower Y 
axis values. Because the data is being pooled it is important that all lab groups use the same Y 
axis range.

4. It is also possible to change the sample rate and the duration of sampling by following the 
instructions in the student lab guide. A rate of 5 samples a second  is more than adequate to show 
the full curve of the respiratory cycle.

5. After the students have printed their breathing rate graphs, it will be important to help them 
firm up in their minds the chain of events that are represented by the wave form on the graph.  
They will need to associate mentally the wave shape with the change of pressure in the belt  
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and the change in belt pressure with the rise and fall of the chest. They should observe that 
the wave on the graph rises during inhalation and falls during exhalation.  The amplitude of 
the wave reflects the tidal volume of gas exchanged when the test subject is at rest. For adult 
males, the tidal volume averages 500 milliliters.

6. The Going Further  activities are all fun and as many should be attempted as time allows.  
Different laboratory teams also could investigate a single activity and then report their 
findings to the class at large.  This latter procedure would help the students develop skills in 
reporting and speaking.

7. Teachers of advanced classes could extent the use of the data and ask the students to determine 
the significance of the difference between the average rate of breathing of the males and 
females.  Student’s T test is easy to use for this purpose and the formula for the test of 
significance could be entered into the data table.

8. A sample graph follows.
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