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Objective:  The purpose of this lab to it to gather a better understanding between physical activity and our 
body’s response.  It will also help you learn how to measure vital signs including pulse rate, breathing rate, 
pulse oximetry, peak flow and blood pressure. (Indiana State Academic Standards: Biology, B.1.3, B.2.3, 
B.3.2, & B.3.3) 
Background: 
The brain maintains breathing rate and pulse rate.  When a body’s needs change, the brain can respond by 
varying the rate at which breathing and circulation take place.  The rates at which the heart beats and the lungs 
bring in air influence a variety of body processes, which can be measured in a variety of ways.  These 
measurements are considered vital signs. 
Pulse Rate:   Measured in beats per minute (BPM).  To calculate pulse rate, counting the number of 
heartbeats in 15 seconds and multiplying by four.  You can find the radial pulse by placing a finger just 
superior to the wrist in the groove on the thumb side.  You can find the carotid pulse on the anterior side of 
the neck just inferior of the ear.  You can also use a stethoscope is used to monitor heart sounds by placing 
the head of the scope just lateral to the left of the subjects sternum.  When the body is in need of more energy, 
the heart rate will typically raise in order to increase blood flow to the cells so that more oxygen can be 
delivered for cellular respiration.  Average resting heart rate ranges from 60-100 beats per minute depending 
on age, fitness level, body size and other factors. 
Breathing Rate: Measured in breaths per minute.   A “breath” includes one inhale and one exhale.   The rate 
can be calculated the same way as the pulse rate.  Breathing rate raises and falls based on the body’s need 
for oxygen.  Average resting adult breathing rate ranges from 8-16 breaths from minutes. 
Blood Pressure: Measured in millimeters of mercury (mm Hg) and has 2 different measurements.  The first 
measurement is systolic pressure and is a measure of the pressure in the arteries during ventricular 
contraction.  The second measurement is diastolic pressure and is a measure of the pressure in the arteries 
when the ventricles are not contracted.  A sphygmomanometer, or blood pressure cuff, is used to measure 
blood pressure.  Average blood pressure is 120/80 mmHg. 
Pulse Oximetry:  Measured in percent saturation (%Sat).  A pulse oximeter is a device that uses light to 
determine how much oxygen hemoglobin in the blood is carrying.  %Sat is a measurement of the amount of 
oxygen in the blood compared to how much it should be able to deliver.  Resting pulse ox should range from 
95-99%. 
Peak Flow: Measured in liters per minute (L/min).  Peak flow is a measure of the maximum speed at which 
the lungs can expel air, and is often used as an indicator of how well the lungs are exchanging air with the 
atmosphere.  Lower peak flow measurements indicated decreased lung function.  Average peak flow varies 
based on age and gender (teen male: 480-550 L/min; female: 380-420 L/min). 
Electrocardiogram (ECG): An ECG (or EKG) is an 
interpretation of the electrical activity of the heart of a period 
of time.  The device used to measure this produces a 
waveform that shows the different electrical signals that 
cause the heart muscles to contract.  The first peak, called 
the P Wave represents the signal to the atria to contract.  
The PR Segment is the time between the end of the atrial 
contraction and the signal for the ventricles to contract.  The 
QRS Complex represents the ventricular contractions and 
included a short down-peak, followed by a large up-peak, 
then another down peak.  The T-Wave represents the re-
polarization of the ventricles in preparation for another round 
of contraction.  The results of an ECG provides information 
about how the heart is functioning and can be used as a 
diagnostic tool to indicate a variety of issues ranging from 
stress, to drug interactions, and even neurological issues. 



PART I: Baseline Tests 
INSTRUCTIONS:  For this portion of the lab, you will get a “baseline” measurement of each vital sign for all the 
members in your group.  Baseline is a measurement of a vital sign under normal/resting conditions.   
Materials: 

stethoscope   Handheld Electrocardiograph  Fingertip Pulse Oximeter 
sphygmomanometer  Peak Flow Meter 

 
Procedures: 

(a) Have the first subject sit in a chair at the edge of a table and roll up their sleeve on one arm.  
Place the cuff of the sphygmomanometer on their arm (as instructed.)   

(b) Have the subject sit for two minutes and ask them to relax.  Do not engage them in conversation 
or have them do anything but sit and relax. 

(c) At the end of the 2 minutes, take the subject’s breathing rate by watching the rise and fall of the 
subject’s chest and counting their breaths (one inhale and one exhale = one breath.)  DO NOT 
inform the subject when you begin measuring (informing them can change their rate of 
breathing.)   

(d) Have one group member take the subject’s pulse rate using their radial pulse (instructions in 
“background” section).  Have another group member use the stethoscope to listen to the 
subjects heart and determine the pulse rate that way.  Record the data in the data table. 

(e) Take the subject’s blood pressure following the instructions provided with the 
sphygmomanometer) and record the data in the data table.  (NOTE: If using an automatic 
sphygmomanometer, also record the pulse rate provided by the device.) 

(f) Place the fingertip pulse oximeter on the index finger of the opposite hand and take the pulse 
oximetry reading.  Record the measurement in the data table.  (NOTE: If the pulse oximeter also 
includes a pulse rate, record that as well.) 

(g) Place the subject’s a disposable tip onto the peak flow meter.  Take a peak flow reading by 
having the student take a deep breath and exhale into the meter until they are complete out of 
breath. Repeat this three times and record the highest reading of the three attempts in the data 
table. 

(h) Repeat step (a) – (g) for all member of the group. 
(i) Give the subject the handheld electrocardiograph and have them take their ECG reading.  Once 

the test is over, review the wave form and take a picture of one segment and include a printed 
version of each with your final lab report. (NOTE: If the ECG also includes a pulse rate, record 
that as well.  Determine the average pulse rate using the measurements from the various 
devices and record it in the data table.) 

 
Data Table:  Subject Baseline Readings 
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PART II: Open Inquiry 
INSTRUCTIONS: As a group, design and conduct an experiment that tests some aspect of an activity and its 
effects on the circulatory and respiratory system of your subject.  Use the following guidelines to formulate your 
problem, design your experiment, collect your data and analyze your results. 

• Problem should be stated clearly and have a defined independent and dependent variable. 
• Experimental design should be detailed enough for another group to conduct the experiment from the 

procedure section and should indicate the constants used to ensure experimental consistency. 
• Before conducting the experiment, you must have your instructor sign off on the procedure. 
• Data collected should include pulse rate, breathing rate and at least on of the following: 

o Blood Pressure 
o Pulse Oximetry 
o Peek Flow 

 
PROBLEM:  Choose a problem that can be addressed by the type of explored in Part I of this lab.  Possible 
variations of the problem could include (but are not limited to)… 

• the effect different activities has on a subject 
• the effect different durations of an activity have on a subject 
• the effect an activity has on different types of subjects 
• the effect different environmental conditions have on a subject during a specific activity 

 
OBSERVATIONS:  Make observations of what you know about the subject, the activity, and the systems you 
are testing.  This should include all of the information that would be needed to design an experiment on this 
subject. 
 
HYPOTHESIS:  This should be an educated guess on what you think will happen as a result of the experiment 
and should reasons for that prediction. 
 
MATERIALS:  This should be a detailed list of all the equipment needed for the experiment, including the 
quantity of each item. 
 
METHODS:  This should be a clear, enumerated list of the steps that you will follow in conducting the 
experiment.  All of the steps leading up to the actual experiment, exactly how to experiment is conducted, and 
how the data is collected should be included, keeping in mind the need for constants as a way to provide 
experimental consistency.  Your methods should also include how many variations of the independent variable 
you will be testing (trials) and how many times you will be repeating each trial (replicates), keeping in mind that 
the more data you have the more statistically valid your conclusion. 
 
DATA:  This section should include a table that details all the information collected during experimentation and 
the relevant units of that data. 
 
*ANALYSIS:  This section should use graphs to express the data collected.  It should also include a narrative 
that explains what occurred during the experiment. 
 
*CONCLUSION:  The section should restate the problem and compare the initial hypothesis with the actual 
results.   
 
* = The PROBLEM, HYPOTHESIS, MATERIALS, METHODS, and DATA sections are to be typed, and should 
be submitted ONE PER GROUP (30 points).  The ANALYSIS and CONCLUSION sections can be typed 
(preferred) or hand written, and are to be completed independently by each member of the team (20 points). 


