
Measuring Pulmonary Lung Volume - Investigation: What Factors Affect Lung Capacity 

The amount of air that you move in and out of your lungs while breathing normally is called TIDAL VOLUME. This 

amount of air provides enough oxygen for a person who is resting. It is possible to inhale and exhale more 

forcefully - the maximum amount of air moved in and out of the lungs is called the VITAL CAPACITY, which is the 

amount of air a person can expel from the lungs at maximum inhalation. Lung volumes can be measured using a 

SPIROMETER, but balloons can also be used in the absence of a spirometer.  

In this activity, you will measure vital capacity using a balloon. You will need to collect data from at 

least 15 people (must be at least 18 years of age).  If this is a problem, please let me know! 

You will need to convert the balloon circumference in cm to volume (this will be the experimental 

vital capacity; note that 1 cm3 = 1 ml). You can use this site: 

https://www.calculatorsoup.com/calculators/geometry-solids/sphere.php 

Make sure to select “given C” under choose calculation, and change units to cm.  Record this volume as the 

Experimental Vital Capacity. 

Research has shown that the capacity of a person's lungs is proportional to the surface area of their body and 

their height.   

Use this online calculator https://keisan.casio.com/exec/system/1341376925 to estimate the vital capacity for 

each participant in the data table. Keep units in cm.  Record this in the Estimated Vital Capacity column in the 

data table.   

MAYBE ask students to come up with additional variables to measure, And how to define activity level.  

Sex (m/f) Age 
Height 
(cm) 

Activity 
level* 

Balloon  
circumference (cm) 

Experimental Vital 
Capacity (ml) 

Estimated Vital 
Capacity (ml) 

    50cm 2111ml  

      4722 ml 

       

       

       

       

       

       

       

       

       

       

       

https://www.calculatorsoup.com/calculators/geometry-solids/sphere.php
https://keisan.casio.com/exec/system/1341376925


*Activity level measured as average weekly aerobic activity: low = 0-2 hours; medium= 2-5 hours; 
high = 5 or more hours of activity with elevated heart rate. 

 

Lab report write-up 

Introduction: provide background information on lung volumes, specifically vital capacity- definition, 
factors that influence it, and why it is important. Provide a hypothesis with explanation for which 
variable you think will have the greatest effect on vital capacity. You should formulate this hypothesis 
prior to collecting the data.  (125-150 words)   -200words. 

Methods: Brief description of everything you did so someone else could repeat the experiment. (no 
specific word count) 

Results: Data table and graphs. Each table and each graph should be numbered and have a caption 
(Table 1, Figure 1 followed by a description). Written description of the results from the table and from 
the graphs. In the text, reference the table and graphs as applicable. Each graph and table must be 
referenced. No interpretations, just objective summary of the results.  (no specific word count) 

Include data table and a graph of each variable. 

Discussion: Use the following analysis questions to guide your discussion.  (250-300 words)  -500 

1. Compare the participants’ vital capacity and variables listed (age, height, sex, activity level).   Based on 
your data, which factors have the GREATEST impact on vital capacity.  Was your hypothesis supported? 
(reference table or figures as appropriate: as seen in Fig 1…) 

 
2. Which variables seem to have the LEAST effect on a person’s vital capacity? 

 
3. How does the experimental vital capacity of the participants compare to their estimated vital capacity 

using the online calculator? Why might the experimental vital capacity be different than the estimated 
vital capacity? Which do you think is more accurate and why? Which variables do the online calculator 
take into account? What other factors affect lung volume?    

 
4. How might an athlete's vital capacity compare to a non-athlete? Explain your reasoning. MAYBE not 

necessary since activity level is one of the variables measured. 

 
5. How could this study be improved or extended? For example, did your data (participants) capture a good 

range of the variables you were looking at? Was the age range and height range of your participants 
sufficient to show a pattern? Did the aerobic activity intervals provide enough of a difference among the 
groups? How could you change the participant pool to better look at the effect of age, height or exercise? 
It’s easiest to look at 1 variable at a time, otherwise you won’t know what is affecting the independent 
variable.  What are some variables you could/should control for as you are looking at a particular 
dependent variable, for example sex?  

References: You must use at least 3 primary literature references.  (Books are not primary lit) Non-
primary sources of good quality may be used as well (but do not count towards the 3 primary lit 

       

       

       



references).  Each reference (both primary and non-primary) should be cited within the text 
(introduction and discussion sections) and listed in the reference section in alphabetical order.   

See separate handout on how to properly cite references within the text as well as proper formatting of 
your references in the reference section.  Mention references go in alphabetical order. 


