
   LABORATORY
INVESTIGATION

Exercise, Conditioning and Pulse Rate
 

In this investigation students measure their pulse rate before a period of controlled exercise and 
during the recovery from this exercise. These pulse values are used to derive both a personal aerobic 
fitness inventory score and a target training pulse rate. Students should be encouraged to complete the 
first Going Further activity in order to use the target training pulse rate value during a period of 
physical activity.

Teachers may want to consult standard references on the subject of estimating physical aerobic 
fitness. The Harvard Step Test is described in "Physiological Measurements of Metabolic Functions in 
Man," Consolazio, Johnson and Pecora, McGraw-Hill. The Kasch step test is described in "The Y's way 
to physical fitness," (3rd. ed.), Golding, et al. (1986), YMCA of the USA, 101 N. Wacker Drive, 
Chicago, IL 60606.

Time  
Two laboratory periods - one and one half periods to run the experiment and one half period to exchange 
data with other teams and to discuss the data collected.  

Vernier Equipment
Pulse sensor, LabPro interface

Materials 
 per team, 1 step bench, 1 metronome per class or tape recording , 1 opaque cloth per team,  spreadsheet 
and graphing software

Safety
All activities in this laboratory need to be closely monitored in order to avoid falls or spills associated 
with stepping onto the bench.  The sub maximal step test used in this laboratory presents no danger to 
the normal healthy individual.  Individuals with prior health conditions, especially those involving 
the cardiovascular or skeletal systems, should not participate in the physical part of this laboratory.

Preparations
1. The instructor should assemble the equipment and check the operation of the pulse transducer 

before the laboratory.  It is far more efficient of time if the students measure their pulse by 
palpation.  Each student should still have the opportunity to have their resting pulse 
measured electronically and to see their pulse plotted on the computer screen.

2. Do not expect the pulse transducer to read all students equally well. Skin color, finger size and 
skin thickness will all cause differences.  Finger nail polish also reflects light so individuals 
with painted nails may have trouble obtaining a strong signal from the pulse transducer.   Try 
moving the transducer to fingers other than the index finger if the subject has difficulty 
obtaining a good trace.

3. The ear lobe is another region of the body that produces a good pulse wave with the sensor. Try 
both lobes if difficulty is encountered.
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4. Teach the class, as a group, how to take their pulse by palpation.  Palpation of the radial 
artery usually gives most satisfactory results for beginners. Students may need to be shown the 
correct positioning of the flat portion of his/her fingers on the artery (See figure 2).

5. Step benches should be solidly constructed and 12 inches high. For stability, they should be at 
least 18 inches wide and 18 inches deep. Use a good grade of wood in their construction as the 
benches will receive heavy use over several years.

6. You will need a metronome for accurate pacing at a rate of 96 beats (24 stepping cycles) per 
minute. It works well to borrow a metronome and record three minutes of accurate pacing 
followed by one minute of recovery. The tape is then played on a small player at a volume 
sufficient to be heard by the test subjects. The pacing or rhythm is up..up..down..down. On the 
first up the subject places either foot on the bench, on the second up the subject brings the other 
foot onto the bench. At this point the subject should be standing erect on the bench.  On the first 
down the subject returns one foot to the floor. The remaining foot is returned to the floor on the 
second down. Now the subject is standing erect on the floor. This cycle is repeated 24 times each 
minute for 3 minutes. After three minutes the subject is seated and his/her pulse is recorded for 1 
minute.  No time should elapse between the end of stepping and the taking of the pulse.

7. The sub maximal step test of aerobic fitness is the creation of Dr.  Fred Kasch of San Diego State 
University. He developed the test by modifying, the more famous but more difficult, Harvard 
step test.  The Kasch test is used by the YMCA for the mass screening  of subjects. Its weaknesses 
include,  relative inaccuracy, and a lack of standards for individuals younger than 18.  We must 
assume, for the purposes of this laboratory, that the 18 year old standard is also appropriate 
for those in the 14-17 year old range. Therefore, the student PFI scores value should be 
considered only a crude estimate of individual fitness. Hopefully the score, inaccurate as it may 
be, will cause the student to act more responsibly in those areas of his/her life that contribute 
to cardiovascular health.

8. Sharing of the data to arrive at a class standard is important. Summation and averaging is 
most easily done if a spreadsheet is prepared ahead of time for data entry. If a computer is 
available, students should be encouraged to enter their personal data into the spreadsheet as it 
is obtained. Average resting pulse rate values for both sexes are needed. Bar graphs of average 
pulse rates by sex and fitness distribution by category complete the student analysis 
requirements.

              Norms for 3 minute step test              Norms for 3 minute step test
Fitness Category Male Pulse Female Pulse
Excellent <79 <85
Good 79-89 85-98
Above Average 90-99 99-108
Average 100-105 109-117
Below Average 106-116 118-126
Poor 117-128 127-140
Very Poor >128 >140
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