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        Air- Why We Should Care   (Cover Sheet) 

 
Introduction 
The following lesson is meant to be used as an introduction to the study of gases. Learning 
is contextualized by workers at a wastewater treatment plant who, through video, discuss 
the role of oxygen in the treatment process, and how they generate, monitor, and control 
the oxygen. Lesson components have students investigate the composition of Earth’s 
atmosphere, analyze how the atmosphere changes as pressure and temperature change, 
and engage in an hands-on investigation into how much oxygen is in air.   
Intended Audience 
The lesson is intended for a high school general chemistry class, or modified for use in an 
Integrated Science, or Earth Science course.   
Prior Knowledge and Skills  
To be successful with the lesson, students should be familiar with the Periodic Table, 
constructing and interpreting graphs, and the use of percentages. 
 
Materials: 

 Our Air- Why We Should Care (Do Now/JumpStart/pre-test) 
 Composition of Air Handout 
 How the Atmosphere Changes Handout 
 How Much is Oxygen? Lab Activity Handout 
 Checking for Understanding Exit Ticket 
 Projector connected to internet  

 
Estimated Timeframe:  100 minutes (2 50 minute periods) 
 
Common Core Standards: 
NGSS HS PS1-1 Use the periodic table as a model to predict the relative properties of 
elements based on the patterns of electrons in the outermost energy level of atoms.  
 
NGSS HS PS1-5   Apply scientific principles and evidence to provide and explanation about 
the effect of changing temperature or concentration of the reacting particles on the rate at 
which a reaction occurs.   
 
CCSS.MATH.HS.N-Q-1:  Use units as a way to understand problems and to guide the 
solution of multi-step problems; choose and interpret units consistently in formulas; 
choose and interpret the scale and the origin in graphs and data displays 
 
Lesson Sequence 
   I.  Do Now/Warm-up 
   II.  Read Aloud Lesson Introduction 
 a.  Pair-share- “So, what do you know about air, and why should you care?” 
 b.  Share out selected responses or Whiparound 
   III.  Read Aloud Composition of Air 
 a.  Review Composition of Air Data Table 



 b.  Review w/ students formulas, atom v. molecule 
 c. Student/table partners complete data table  
 d. Construct pie chart  
   IV.  Watch Video- http://baywork.org 
    a. discussion Qs based on video 
 V.  How the Atmosphere Changes- Using Atmospheric Data 
 a.  Construct graphs 
 b.  Answer Questions 
   VI.  How Much Oxygen? Lab Activity  
   VII.  Exit Ticket 
 
Accommodations/Modifications 

 
1. ELL students should be taught vocabulary in context- vocabulary rating sheet. 
2. Use sentence starters and sentence frames to scaffold using vocabulary. 
3. ELL students should work in groups when possible. 
4. Modify graphs for students with IEPs. 
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WARM-UP EXERCISE



 

Our Air – Why We Should Care                             (warm-up) 
 
On a separate sheet of paper, indicate whether you think each numbered statement below 
is true (T) or false (F), or whether you are unfamiliar (U) to judge.  Then, for each statement 
that you marked as true, write a sentence describing a practical consequence, application, 
or example of how it is true.  Reword each false statement to make it true.  
 
 
_____ 1.  You could live nearly a month without food, and a few days without water, but you 
 could survive only a few minutes without air. 
 
_____ 2.  Air and other gases are weightless. 
 
_____ 3.  The volume of a given sample of air (or any other gas) depends on its pressure and     
 temperature.  
 
_____ 4.  The atmosphere exerts nearly 15 pounds of force on each square inch of your body. 
 
_____ 5.  Clean, unpolluted air is a pure substance.  
 
_____ 6.  The main source of air pollution is industrial activity. 
 
_____ 7.  The components of the atmosphere vary widely at different locations. 
 
_____ 8.  Minor air components such as water vapor and carbon dioxide play major roles in 
 the atmosphere. 
 
_____ 9.  Oxygen is the molecule with the highest concentration in Earth’s atmosphere. 
 
_____10.  Pollution control has not improved overall air quality.  
 
  



 

Answers 
1.  TRUE.  An air supply is needed for scuba diving, flying at high altitudes, or space travel. 
 
2.  FALSE.  All forms of matter, including air, have mass. 
 
3.  TRUE.  The volume of air, and any other gas, is a function of temperature and pressure. 
 
4.  TRUE.  The human body is evolved to handle external pressures of approximately 15 
lb/in2. 
 
5.  FALSE.  Air is a mixture of gases. 
 
6.  FALSE.  Industrial activity fall behind transportation, space heating, and electricity 
generation in contribution to air pollution. 
 
7.  FALSE.  If this were true, living organisms would be much more limited in the habiytatts 
they could occupy. 
 
8.  TRUE.  Atmospheric water is part of the hydrologic cycle, and carbon dixode plays a 
crucial role in the heating of our planet and is associated with global warming.  
 
9.  FALSE.  Oxygen only comprises about 16% of the atmosphere. 
 
10.  FALSE.  Measuring the presence of pollutants in the atmosphere has allowed much 
better control of the release of potential pollutants and increased air quality.  
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VIDEO



http://baywork.org/?p=5784


http://baywork.org/resource/charles-johnson-video/


http://baywork.org/resource/lolita-wilkins-wastewater-treatment-operator-san-francisco-public-utilities-commission/


http://baywork.org/resource/steve-ardrey/
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Our Air- Why We Should Care! 
 
     We live on earth, but we live in its atmosphere- a mixture of gases we call air.  Just as 
water surrounds aquatic life, air surrounds us.  People seldom think about the sea of 
colorless, odorless, and tasteless gases that make up the air surrounding them except, of 
course, when that air becomes polluted.  We use atmospheric gases when we breathe, burn 
fuel, and carry out various industrial processes. Because human activities can lower air 
quality, the understanding, monitoring, measuring, and ultimately, the controlling of air 
quality is an important effort.  
     How much do you know about the atmosphere?  What are the atoms or molecules 
present in air? What are the properties of the gases which make up our atmosphere? We 
will explore these questions in the following units of instruction….Our Air- Why We Should 
Care! 
Composition of Air 
 
     The region of the atmosphere that contains most of it’s mass, all of its weather and the 
air we breathe is called the troposphere.  The air we breathe is a mixture of gases.  The 
mixture is pretty evenly mixed around the world, and based on chemical analysis of air 
trapped in glacial ice, the chemical makeup has changed very little over time- until now.   
The concentration of carbon dioxide is rising quickly (the concentration of CO2 in our 
atmosphere is currently 40% higher than it was at the start of the Industrial Revolution) 
due to the burning of fossil fuels and is cause of global warming and its associated 
challenges. 
 
Gaseous composition of dry air

 
Constituent Chemical symbol Percent 

   Nitrogen  N2 78.084 
Oxygen  O2 20.947 
Argon  Ar 0.934 
Carbon dioxide  CO2 0.0350 
Neon  Ne 0.001818 
Helium  He 0.000524 
Methane  CH4 0.00017 
Krypton  Kr 0.000114 
Hydrogen  H2 0.000053 
Nitrous oxide  N2O 0.000031 
Xenon  Xe 0.0000087 
Ozone*  O3 trace to 0.0008 
Carbon monoxide  CO trace to 0.000025 
Sulfur dioxide  SO2 trace to 0.00001 
Nitrogen dioxide  NO2 trace to 0.000002 
Ammonia  NH3 trace to 0.0000003 

 
Mackenzie, F.T. and J.A. Mackenzie (1995) Our changing planet. Prentice-Hall, Upper Saddle River, NJ, p 288-307.(After 
Warneck, 1988; Anderson, 1989; Wayne, 1991.) 
 



The Major Constituents of Air 
 
A. Nitrogen - 78% - Dilutes oxygen and prevents rapid burning at the earth's surface. Living 
things need it to make proteins. Nitrogen cannot be used directly from the air. The Nitrogen 
Cycle is nature's way of supplying the needed nitrogen for living things. 
 
B. Oxygen - 21% - Used by all living things. Essential for respiration. It is necessary for 
combustion or burning 
 
C. Argon - 0.9% - Used in light bulbs. 
 
D. Carbon Dioxide - 0.03% - Plants use it to make oxygen. Acts as a blanket and prevents 
the escape of heat into outer space. Scientists know that the burning of fossil fuels such as 
coal and oil is adding more carbon dioxide to the atmosphere. 
 
E. Trace gases - gases found only in very small amounts. They include neon, helium, 
krypton, and xenon. 
 
I.  Using the information above , and a Periodic Table, answer the questions below 
about the composition of air. 
1.  List the top 4 components of air.  
 
 
2.  Based on the percentages listed above, what percent of air is composed of “trace 
elements”?  
 
3.  Complete the following table  
 

Gas Percent in Dry 
Air 

Atomic 
Number 

Atomic or 
Molecular 

Mass (g/mol) 
 
Oxygen 

   

 
Nitrogen 

   

 
Carbon dioxide 

   

 
Hydrogen 

   

 
Argon 

   

 
Neon 

   

 
Helium 

   

 
Krypton 

   

 
Xenon 

   

 



4.  Using Excel, construct a pie chart of the data. You only need to include the top 4 
components of air- the others are too low in concentration to include. After you construct 
the chart, insert it into the box below. 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
II.  How the Atmosphere Changes- Using Atmospheric Data 
The air we breathe, most of the atmosphere’s mass, and all of its weather take place within 
10-12 km (6-7mi) of the Earth’s surface. Well, just like if you dove into the ocean and sank 
to the bottom you would notice changing conditions, imagine yourself in a craft designed to 
fly upward to the highest parts of the atmosphere.  If your imaginary craft recorded the 
altitude, temperature, pressure, and collected samples of along the way, you might get data 
similar to that presented below.  
 
 

Atmospheric Data 
Altitude 
(km) 

Temp 
(oC) 

Pressure   
(mmHg) 

Mass (g) of 1-L 
sample 

Total Molecules in 
1-L sample 

0 20 760 1.2 250 x 1020 

5 -12 407 0.73 150 x 1020 

10 -45 218 0.41 90 x1020 

12 -60 170 0.37 77 x 1020 

20 -53 62 0.13 27 x 1020 

30 -38 18 0.035 7 x 1020 

40 -18 5.1 0.009 2 x 1020 
50 2 1.5 0.003 0.5 x 1020 

60 -26 0.42 0.0007 0.2 x1020 

80 -87 0.03 0.00007 0.02 x 1020 

 
1.  Prepare 2 line graphs.   
  a. Graph #1 Temperature vs. Altitude- put altitude on the y-axis with a range 
 from 0 to 100 km.  The x-axis scale (temperature) should range from -100oto +40oC.  
 Draw a best-fit-line through the points.  
 
 b.  Graph #2 Pressure vs. Altitude- put altitude on the y-axis with a range from  
 0 to 100 km. (same as above).  The x-axis scale (pressure) extends from  
 0 to 780 mmHg. Draw a best-fit line through the points.  
 
 

 



Graph #1      Temperature vs. Altitude 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Graph #2     Pressure vs. Altitude 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

                             
                             
                             
                             
                             
                             
                             
                             
                             
                             
                             
                             
                             
                             
                             
                             
                             
                             
                             
                             

 

                             
                             
                             
                             
                             
                             
                             
                             
                             
                             
                             
                             
                             
                             
                             
                             
                             
                             
                             
                             

 



2.  Compare how air temperature and air pressure change with increasing altitude. 
 
 
 
 
3.  Based on the data, would you expect air pressure to rise or fall if you traveled from sea 
level (0 km) to: 
 a.  Lake Tahoe (4000 m above sea level)? 
 b. Death Valley  ( 86 m below sea level)? 
 
4.  Imagine you gathered 1-L samples of air at several altitudes.   
 a.  How would the mass of the air samples change? 
 
 b.  How would the total number of molecules in the sample change? 
 
5.  The model of the atmosphere we currently use divides the atmosphere into four general 
layers.  In order, they are the trophosphere (nearest Earth’s surface), the stratosphere, the 
mesosphere, and the thermosphere (the outermost layer).   
 
 a.  Mark both graphs with lines at the approximate altitude where you think the 
 general transition between each region might be.  It is difficult to estimate the 
 transition from the mesosphere to the thermosphere so, do your best! 
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EXIT TICKET



  Exit Ticket
    

1. Is air a pure substance or mixture of gases? 
 

2. What gas has the highest concentration in air?  What is its percentage?  
 

3. Our atmosphere is divided into how many layers? 
 

4. State the relationship between altitude and air pressure. 
 

5. Describe how the mass of an air sample changes with altitude 

 
 
 
 
 
 
 
 

  Exit Ticket
    

1. Is air a pure substance e or mixture of gases? 
 

2. What gas has the highest concentration in air?  What is it’s percentage?  
 

3. Our atmosphere is divided into how many layers? 
 

4. State the relationship between altitude and air pressure. 
 

5. Describe how the mass of an air sample changes with altitude 

 
 

 

 

 

 

http://www.npr.org/programs/fresh-air/2016/04/25/475583833/fresh-air-for-april-25-2016
http://www.npr.org/programs/fresh-air/2016/04/25/475583833/fresh-air-for-april-25-2016
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STUDENTS
FEEDBACK FORM



 

Feedback Form for Students (Online) 
 

Go here for the Online Version of Feedback Form: 

https://goo.gl/forms/3vSjzMuzFDuxY1y73 
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