
Section

4 Air Quality

Objectives
After this lesson, students will be able to
I.1.4.1 Identify the major sources of air 
pollution.
I.1.4.2 Identify what causes smog and acid 
rain.
I.1.4.3 Describe what can be done to 
improve air quality.

Target Reading Skill
Outlining Explain that using an outline 
format helps organize information by main 
topic, subtopic, and details.

Answers 
Air Quality

I. Sources of pollution
A. Natural sources
B. Human activities

II. Smog and acid rain
A. London-type smog
B. Photochemical smog
C. Acid rain

III. Improving air quality

Teaching Resources

• Transparency I8

Preteach

Build Background 
Knowledge
Air Quality
Ask students to recall weather reports they 
may have seen or heard that included an air 
quality index or pollen count. A pollen count 
is the average number of pollen grains in a 
cubic meter of air. Provide examples of 
newspaper weather reports that include 
these measurements. Ask: Why do weather 
reports include warnings about air 
pollution and pollen in the air? (High levels 
of pollution or pollen can make people sick.) 
What is the source of pollen in the air? 
(Plants) What are some sources of pollution 
in the air? (Cars, factories, and power plants)

L1

Skills Focus Observing

Materials safety goggles, modeling clay, 
aluminum foil, candle, matches, glass jar, 
oven mitt

Time 10 minutes

Tips Before students light their candles, 
make sure that the candles are firmly in 
place in the modeling clay. CAUTION:

Advise students to avoid touching the wax or 
wick when the candles are lit.

Expected Outcome Black powder 
collects on the part of the jar just above the 
flame. Condensation may form on the jar 
from water vapor in the air.

Think It Over The black powder on 
the jar is soot, which came from the 
incomplete burning of the wax candle.

Integrating Environmental Science 

4 Air Quality

What’s on the Jar?
1. Put on your goggles.
2. Put a small piece of modeling clay 

on a piece of aluminum foil. Push a 
candle into the clay. Light the candle.

3. Wearing an oven mitt, hold a 
glass jar by the rim so that the 

bottom of the jar is just above the flame.

Think It Over
Observing What do you see on the jar? Where did it come from?

Reading Preview
Key Concepts
• What are the major sources of 

air pollution?

• What causes smog and acid rain?

• What can be done to improve
air quality?

Key Terms
• pollutants
• photochemical smog
• acid rain

Target Reading Skill
Outlining As you read, make an 
outline about air quality that you 
can use for review. Use the red 
headings for the main topics and 
the blue headings for the 
subtopics.

As you are reading this page, you are breathing without even
thinking about it. Breathing brings air into your lungs, where
the oxygen you need is taken into your body. But not every-
thing in the air is healthful. You may also breathe in tiny parti-
cles or even a small amount of harmful gases.

If you live in a large city, you may have noticed a brown
haze in the air. Even if you live far from a city, the air around
you may contain pollutants. Pollutants are harmful substances
in the air, water, or soil. Air that contains harmful particles and
gases is said to be polluted.

Air pollution can affect the health of humans and other liv-
ing things. Figure 12 identifies the effects of some pollutants.

FIGURE 11
Air Pollution 
Air pollution in large cities, such as 
Mexico City, can cause serious 
health problems.

I. Sources of air pollution

A. Natural sources

B.

C.

II. Smog and acid rain

A.

Air Quality
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Differentiated Instruction

Instruct

Sources of Pollution

Teach Key Concepts
Air Pollution
Focus Remind students that air pollution 
can cause health problems.

Teach Write Natural Sources and Human 
Activities on the board. As students read the 
text, ask them to point out sources of 
pollution as you write them in two lists. Ask: 
What is the largest source of air pollution? 
(Cars and other motor vehicles)

Apply Ask: At what time of day do you 
think that pollution is the worst in cities? 
(Morning and evening rush hours because 
motor vehicles produce the most pollutants) 
learning modality: logical/mathematical

Independent Practice
Teaching Resources

• Guided Reading and Study Worksheet: 
Air Quality

 

Student Edition on Audio CD

Help Students Read
Monitor Understanding As students 
read about types of pollution on page 24, 
ask them to stop and monitor their 
understanding for each of the heads. Advise 
them that if they have not fully understood 
a topic, they can apply one of the reading 
techniques that has worked for them in the 
past, such as outlining, summarizing, or 
identifying main ideas and details.

L2

English Learners/Beginning 
Comprehension: Modified Cloze Write 
some simple sentences on the board that 
require the terms pollutants, photochemical 
smog, ozone, and acid rain. For example: 
“Burning of oil, gasoline, and coal 
produces _____.” As students read through 
the section, have them fill in the blanks. Do 
the first one for them. learning modality: 
verbal

L1 English Learners/Intermediate
Comprehension: Modified Cloze Use 
the same sentences described for 
Beginning, but fill in incorrect terms. 
Have students work in pairs to determine 
the correct answers. learning modality: 
verbal

L2

Monitor Progress L2

Writing Ask students to write a definition of 
pollutants in their own words.

Answer
Carbon monoxide, nitrogen 
oxides, particles of dust, 
smoke, sulfur or soot

Dizziness and 
headaches

Eye, nose 
and throat 
irritation

Lung diseases

Chest pains

Allergies

Cough

Sources of Pollution
Some air pollution occurs naturally. But many types of air
pollution are the result of human activities.

Natural Sources  Many natural processes add particles to
the atmosphere. Forest fires, soil erosion, and dust storms
release a great deal of smoke and dust into the air. The wind
carries particles of molds and pollen. Erupting volcanoes spew
out clouds of dust and ash along with poisonous gases.

Human Activities Human activities, such as farming and
construction, can send soil and dust into the air. But most air
pollution is the result of burning fossil fuels, such as coal, oil,
gasoline, and diesel fuel. Almost half of this pollution comes
from cars and other motor vehicles. Factories and power plants
that burn coal and oil also release pollution.

When fossil fuels burn, they release both particles and
gases. When people burn wood or coal, particles of soot enter
the air. Soot gives smoke its dark color. All fossil fuels contain
hydrocarbons, compounds made of hydrogen and carbon. As
fossil fuels burn, some hydrocarbons do not burn completely
and escape into the air. Burning fossil fuels produces a variety
of pollutants, including carbon monoxide, nitrogen oxides,
and sulfur oxides.

What are some air pollutants produced by burning 
fossil fuels?

FIGURE 12
Air pollution can cause many 
different problems. The table 
shows the health effects of air 
pollution. Pollen also can cause 
difficulties for people with 
allergies.

Effects of Air Pollution on Human Health

Pollutant Source Health Effect

Carbon
monoxide

Burning of fossil 
fuels

Reduced ability of 
blood to deliver 
oxygen to cells

Nitrogen
dioxide

Burning of fossil 
fuels

Breathing problems, 
lung damage

Ozone
Chemical reaction
of certain carbon 
compounds

Breathing problems, 
asthma, eye irritation

Particles of 
dust, smoke, 
or soot

Burning of wood 
and fossil fuels, 
volcanic eruptions

Respiratory illnesses, 
nose and throat 
irritation

Sulfur
dioxide

Burning of fossil 
fuels, volcanic 
eruptions

Breathing problems, 
lung damage
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PHSchool.com
For: More on air 
pollution
Visit: PHSchool.com
Web Code: cfd-4014

Students can learn more about air pollution in an 
online activity.

Smog and Acid Rain

Teach Key Concepts
Photochemical Smog
FocusRemind students that ozone in the 
troposphere is harmful.

TeachAsk: How does photochemical smog 
form? (Chemicals from burning fossil fuels 
react with one another and with sunlight to 
form a mixture of ozone and other air 
pollutants.)

ApplyAsk: What is one way to reduce 
smog? (Sample answer: Reduce the use of 
motor vehicles) learning modality: logical/
mathematical

How Smog Forms

Materials  two small glass bottles, pan of hot 
water, bowl of ice, matches

Time  10 minutes

Focus  Explain that smog is trapped near the 
ground when the air near the ground is 
cooler than the air above it.

Teach  Place one bottle in a shallow pan of 
hot water and another in a bowl of ice. Drop 
a smoking match into each bottle. Smoke 
will rise from the bottle of warm air but not 
from the bottle of cold air.

Apply  Ask: Why does smoke stay in the 
bottle of cold air? (Cold air is denser than 
warm air and does not rise.) learning 
modality: visual

L2

Smog and Acid Rain
High levels of air pollution decrease the quality of the air. The
burning of fossil fuels can cause smog and acid rain.

London-Type Smog  One hundred years ago, the city of
London, England, was dark and dirty. Factories burned coal,
and most houses were heated by coal. The air was full of soot.
In 1905, the term smog was created by combining the words
smoke and fog to describe this type of air pollution. Typically,
London-type smog forms when particles in coal smoke com-
bine with water droplets in humid air. Today, people in Lon-
don burn much less coal. As a result, the air in London now is
much cleaner than it was 100 years ago.

Photochemical Smog Fortunately, London-type smog is
no longer common in the United States. Instead, many cities
today have another type of smog. The brown haze that develops
in sunny cities is called photochemical smog (foh toh KEM ih
kul). The photo- in photochemical means “light.” Photochemi-
cal smog is formed by the action of sunlight on pollutants such
as hydrocarbons and nitrogen oxides. These chemicals react to
form a brownish mixture of ozone and other pollutants.

Recall that ozone in the stratosphere blocks ultraviolet
radiation, thus protecting living things on Earth. But in the
troposphere, ozone is a pollutant that can irritate the eyes,
throat, and lungs. It can also harm plants and other living
things and damage many materials.

Acid Rain Another result of air pollution is acid
rain. Rain is naturally slightly acidic, but rain that con-
tains more acid than normal is known as acid rain.

How does acid rain form? The burning of coal
that contains a lot of sulfur produces sulfur oxides,
substances composed of oxygen and sulfur. Acid rain
forms when nitrogen oxides and sulfur oxides com-
bine with water in the air to form nitric acid and sul-
furic acid. Rain, sleet, snow, fog, and even dry
particles carry these two acids to trees and lakes. 

 Acid rain is sometimes strong enough to damage
the surfaces of buildings and statues. It also harms
lakes and ponds. Acid rain can make water so acidic
that plants, amphibians, fish, and insects can no
longer survive in it.

What is the main pollutant in 
photochemical smog?

For: More on air pollution
Visit: PHSchool.com
Web Code: cfd-4014

PHSchool.com

FIGURE 13
Results of Acid Rain
This scientist is studying trees 
damaged by acid rain. Needle-
leafed trees such as pines and 
spruce are especially sensitive to 
acid rain. Acid rain may make tree 
needles turn brown or fall off.  
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Improving Air Quality

Teach Key Concepts
Why Air Is Still Polluted
Focus Remind students that air pollutants 
are still a problem.

Teach Ask: Why is air pollution still a 
problem if newer cars and power plants 
pollute less? (There are more of them.)

Apply Ask: What can individuals do to 
improve air quality? (Carpool, take buses, 
walk, ride a bike, reduce energy use at 
home) learning modality: logical/
mathematical

L2

Monitor Progress L2

Answers
Ozone

Sample answer: People can 
build cars and factories that 

pollute less and pass laws that require greater 
air pollution control.

Assess

Reviewing Key Concepts
1.  a. A harmful substance in the air, water, 
or soil  b. Natural: molds, pollen, and 
particles from forest fires, soil erosion, and 
volcanoes; Human activities: farming, 
construction, and burning of fossil fuels  
c. Burning fossil fuels
2.  a. Burning fossil fuels  b. It can irritate 
breathing passages, harm plants, and damage 
certain materials.  c. Summer; the sun’s rays 
are more direct and the hours of daylight are 
longer then.
3.  a. Environmental Protection Agency  
b. It has generally improved because of new 
cars and power plants that pollute less and 
the laws that have reduced pollution.

Reteach
Have students order the sequence to show 
how smog and acid rain form.

Teaching Resources

• Section Summary: Air Quality
• Review and Reinforce: Air Quality
• Enrich: Air Quality
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Dust in the Air        Tell students that 
they will see more particles if they stir 
up dust first. Point out that most 
particles in the air are too small to be 
seen without a microscope. Natural 
sources include plant pollens and 
molds. Human sources include soot 
from burning fossil fuels and soil from 
farming.

Keep Students on Track Have students 
review their weather logs. What do they 
notice about the weather on one day that 
might allow them to predict the next day’s 
weather? What weather conditions change 
the most from day to day? Students may 
observe trends. Advise them to start thinking 
about how they will present their 
observations.

Section 4 Assessment

Target Reading Skill
Outlining Use the information in your outline about 
air quality to help you answer the questions below.

Reviewing Key Concepts
1. a. Defining What is a pollutant?

b. Identifying Name three natural processes 
and three human activities that cause 
air pollution.

c. Summarizing What is the major source of 
air pollution today?

2. a. Identifying What human activity is 
responsible for the formation of smog and 
acid rain?

b. Explaining What kinds of harm does 
photochemical smog cause?

c. Inferring Do you think that photochemical 
smog levels are higher during the winter or 
during the summer? Explain.

3. a. Identifying What government agency 
monitors air quality?

b. Summarizing How and why has the air 
quality changed in the United States over the 
last 30 years?

4

Improving Air Quality
In the United States, the federal and state governments
have passed a number of laws and regulations to
reduce air pollution. The Environmental Protection
Agency (EPA) monitors air pollutants in the United
States. Air quality in this country has generally
improved over the past 30 years. The amounts of most
major air pollutants have decreased. Many newer cars
cause less pollution than older models. Recently-built
power plants are less polluting than power plants that
have been in operation for many years.

However, there are now more cars on the road and
more power plants burning fossil fuels than in the
past. Unfortunately, the air in many American cities is
still polluted. Voluntary measures, such as greater use
of public transportation in place of driving, could
reduce the total amount of air polllution produced.
Many people think that stricter regulations are needed
to control air pollution. Others argue that reducing air
pollution can be very expensive and that the benefits
of stricter regulations may not be worth the costs.

Explain one way that air quality could
be improved.

FIGURE 14
Public Tranportation
Public transportation, like the 
light rail system above, can 
reduce air pollution.

Dust in the Air  It’s easy to see particles in the 
air. Gather your family members in a dark 
room. Open a window shade or blind slightly, 
or turn on a flashlight. Can they see tiny 
particles suspended in the beam of light? 
Discuss where the particles came from. What 
might be some natural sources? What might 
be some human sources?
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How Clean Is the Air?

Prepare for Inquiry
Key Concept
The number of particles in the air is affected 
by the weather.

Skills Objectives
Students will be able to
• measure the number of particles in 

samples collected from the air
• interpret data on how the number of 

particles is affected by weather factors

Prep Time 20 minutes

Class Time 20 minutes for the first 
day, 10 minutes a day for four days

Advance Planning
If possible, have students collect particle 
samples outside. If they do, they may need 
an extension cord for the vacuum cleaner. 

Safety
Caution students not to touch the 
vacuum cleaner with wet hands and to 

insert and remove the cord by the plug. Do 
not allow students to collect samples outside 
in wet weather. Review the safety guidelines 
in Appendix A.

Teaching Resources

• Lab Worksheet: How Clean Is the Air?

Guide Inquiry
Invitation
Ask: What does air contain besides gases? 
(Particles) How do you think weather 
conditions might affect the number of 
particles in the air? (Rain might wash 
particles out of the air, and wind might stir 
them up or blow them away.) Save their 
predictions so that students can compare 
them with their results.

Introduce the Procedure
Have students read through the complete 
procedure and copy the data table in their 
notebooks. You might ask the school 
custodian to show students how air in the 
classrooms is filtered or ask the industrial 
arts teacher to show them how wood and 
dust particles are filtered from the air in 
the shop.

Troubleshooting the Experiment
• If possible, have students run the vacuum 

cleaner for 30 minutes each time. If the air 
is very dirty, 20 minutes may be enough.

• Stress that samples should be taken in the 
same place each day to help control other 
variables besides weather conditions that 
might influence the number of particles 
collected, such as proximity to a dusty 
playing field.

How Clean Is the Air?
Problem
How do weather and location affect the number 
of particles in the air?

Skills Focus
measuring, interpreting data

Materials
• rubber band
• coffee filters
• thermometer
• low-power microscope
• vacuum cleaner with intake hose (1 per class)

Procedure
PART 1 Particles and Weather

1. Predict what factors will affect the number 
of particles you collect. How might different 
weather conditions affect your results?

2. In your notebook, make a data table like the 
one on the next page.

3. Place a coffee filter over the nozzle of the 
vacuum cleaner hose. Fasten the coffee filter 
securely to the hose with a rubber band. 
Make sure the air passes through the coffee 
filter as it enters the vacuum cleaner.

4. You will take air samples in the same out-
door location for five days. If necessary, you 
can run the vacuum cleaner cord out of a 
classroom window. CAUTION:  Do not use 
the vacuum cleaner outdoors on wet or rainy 
days. If it is wet or rainy, collect the sample 
on the next clear day.

5. Hold the vacuum nozzle at least one meter 
above the ground each time you use the 
vacuum. Turn on the vacuum. Run the vacu-
um for 30 minutes. 

6. While the vacuum is running, observe the 
weather conditions. Measure the outdoor 
temperature. Estimate the amount of 
precipitation, if any, since the previous 
observation. Note the direction from which 
the wind, if any, is blowing. Also note 
whether the wind is strong, light, or calm. 
Record your observations.

7. Shut off the vacuum. Remove the coffee fil-
ter from the nozzle. Label the filter with the 
place, time, and date. Draw a circle on the 
filter to show the area that was over the vac-
uum nozzle.

8. Place the coffee filter on the stage of a 
microscope (40 power). Be sure that the part 
of the filter that was over the vacuum nozzle 
is directly under the microscope lens. With-
out moving the coffee filter, count all the 
particles you see. Record the number in your 
data table.

9. Repeat Steps 3–8 each clear day.

PART 2 Particles and Locations

10. Based on what you learned in Part 1, write a 
hypothesis for how the number of particles 
you collect can vary between two locations. 
The locations you choose should differ in 
some factor that might influence particle 
numbers.
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Expected Outcome
Using the microscope, students should be 
able to see and count the particles collected 
on the filters. The number of particles may 
vary greatly from one sample to another.

Analyze and Conclude
1. The particle count may vary from day to 
day, depending on human activities and 
weather.

2. The particle count is likely to be higher 
later in the week because particles given off 
by motor vehicles and factories produced by 
other human activities accumulate in the air. 
Changing weather conditions also may cause 
changes in the particle count.

3. Weather factors most likely to affect day-
to-day results are wind speed and recent 
precipitation.

4. Particles can come from many different 
sources. Natural sources include flowering 
plants, bare ground, and forest fires. 
Manufactured products that produce 
particles include motor vehicles, factories, 
and power plants.

5. Possible ways include using a more 
powerful vacuum cleaner or a vacuum 
cleaner with a wider hose, running the 
vacuum cleaner longer each time, and using 
a finer filter.

6. The cafeteria, gymnasium, and shop may 
have more particles than the classrooms. 
Playing fields and parking lots may have 
more particles than lawn areas. Wearing dust 
masks and using special air filters can help 
protect people from high levels of particles 
in the air. Students may use references for 
ideas on improvements to lower the levels 
of particles.

Extend Inquiry
Designing an Experiment Students may 
hypothesize that particles build up in the air 
during the day as the result of increased 
human activity, such as driving vehicles, 
farming, and using construction equipment.

Sample Data Table

Date and Time Temperature
Amount of 

Precipitation Wind Direction Wind Speed
Number of 

Particles

Oct. 1, 2 P.M. 18°C none SW calm 60

Oct. 2, 2 P.M. 19°C none SW light breeze 55

Oct. 3, 2 P.M. 11°C 1 cm W moderate wind 18

Oct. 4, 2 P.M. 12°C 5 cm W strong wind 10

Oct. 5, 2 P.M. 13°C 5 cm W strong wind 11

Data Table
Date
and Time Temperature Amount of

Precipitation Wind Direction Wind Speed Number of
Particles

11. Design an experiment to test your hypothe-
sis. As you design your plan, consider the 
following:
• What factors might affect the number of 

particles collected?
• Which locations will you choose?
• What procedure will you follow?
• How will you control the variables in your 

experiment?
• How will you record your new data?

12. Obtain your teacher’s approval before carry-
ing out your experiment. Be sure to record 
all your observations.

Analyze and Conclude
1. Measuring In Part 1, was there a day of the 

week when you collected more particles?

2. Interpreting Data What factors changed dur-
ing the week that could have caused changes 
in the particle count recorded in Part 1?

3. Inferring Did the weather have any effect on 
your day-to-day results? If so, which weather 
factor do you think was most important?

4. Interpreting Data Did your experiment in 
Part 2 prove or disprove your hypothesis? 

5. Controlling Variables  In your experiment in 
Part 2, which variables did you control? What 
was the manipulated variable? The respond-
ing variable?

6. Classifying Make a list of some possible 
sources of the particles you collected. Are 
these sources natural, or did the particles 
come from manufactured products?

7. Designing Experiments How could you 
improve your method to obtain more parti-
cles out of the air?

8. Communicating Identify areas in or around 
your school where there may be high levels 
of dust and other airborne particles. Write a 
brochure that suggests what people should 
do to protect themselves in these areas. 
Include suggestions for improvements 
that might lower the levels of particles 
in the identified areas.

More to Explore
Do you think time of day will affect the number 
of particles you collect? Develop a hypothesis 
and a plan for testing it. Could you work with 
other classes to get data at different times of the 
day? Before carrying out your plan, get your 
teacher’s approval.

For: Data sharing
Visit: PHSchool.com
Web Code: cfd-4010

PHSchool.com

For: Data sharing
Visit: PHSchool.com
Web Code: cfd-4010

Students can share data online.

http://www.phschool.com/webcodes10/index.cfm?fuseaction=home.gotoWebCode&wcprefix=cfd&wcsuffix=4010
http://www.phschool.com/webcodes10/index.cfm?fuseaction=home.gotoWebCode&wcprefix=cfd&wcsuffix=4010


Background

Technology and 
Society

Cars and Clean Air

Key Concept
Pollution from cars can be reduced.

Build Background 
Knowledge
Source of Pollution
Help students recall sources of pollution 
from human activities and name them. Ask: 
What is the greatest source of pollution 
from human activity? (Emissions from cars 
and other motor vehicles) Do you think that 
people can reduce the amount of pollution 
from motor vehicles? Explain. (Accept all 
reasonable responses.)

Introduce the Debate
After students have read the feature, ask for 
volunteers to form a panel to debate the issue 
of how to reduce air pollution. Have each 
panel member assume one of the following 
roles: a car manufacturer, a person who 
commutes 50 miles a day to work, a person 
who lives near a busy intersection, a 
lawmaker, and a public health official.

Facilitate the Debate
• Remind students to take the point of view 

of the individuals they represent and to 
present relevant facts and opinions for 
those individuals.

• Following the debate, take a class vote on 
which methods of reducing pollution 
seem most effective and whether the 
methods should be voluntary.

L1

Facts and Figures Catalytic converters 
change unburned hydrocarbons in car 
exhaust into nonpoisonous gases. These 
devices have been required by law for many 
years on all new cars sold in the United 
States. However, catalytic converters also 
result in a higher production of sulfuric 
acid, which contributes to acid rain.

Cars that are more fuel-efficient burn 
less gas and produce fewer pollutants per 
mile driven. However, the number of cars 
on the road and the number of miles 
people drive every year are both increasing.

A futuristic hybrid car

The Issues
Can Cars Be Made to Pollute Less?
From 1975 until 1987, the fuel economy of new cars 
and light trucks improved significantly. However, 
since 1987, the average fuel economy of such 
vehicles has gotten slightly worse. Why? People are 
driving larger vehicles, such as trucks, vans, and 
SUVs. These vehicles have more power, but get 
fewer miles per gallon of gasoline. As a result, the 
total amount of pollution from motor vehicles has 
been increasing in recent years.

New technologies offer the promise of improved 
fuel economy in the future. Hybrid vehicles use a 
combination of gasoline and electricity to obtain 
much improved gas mileage. A few vehicles use fuels 
such as hydrogen or natural gas in place of gasoline. 
Vehicles using such fuels produce little pollution.

Battery-powered electric cars produce no air 
pollution. But the electricity to charge the batteries 
comes from power plants that may burn oil or coal. 
So electric cars produce some pollution indirectly.

Cars and Clean Air
New technology and strict laws have brought 
cleaner air to many American cities. But in 
some places the air is still polluted. Cars and 
trucks cause about half the air pollution in 
cities. And there are more motor vehicles on 
the road every year!

Worldwide, there are nearly 600 million 
cars. More cars will mean more traffic jams 
and more air pollution. What can people do 
to reduce air pollution by cars? Year

 C
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For: More on cars and 
clean air
Visit: PHSchool.com
Web Code: cfh-4010

Students can research this issue online.

Weigh the Impact
1. Even the least polluting cars cause some air 
pollution, and there are more cars on the 
road each year. More cars also mean more 
traffic jams, which produce more pollution 
than does driving on the open road. Many 
people are driving larger, less-efficient 
vehicles, which produce more pollution than 
smaller, more-efficient vehicles.  Automobiles 
pollute the air with particles such as 
hydrocarbons, nitrogen oxides and sulfur 
oxides, which contribute to smog and acid 
rain.
2. Ways to reduce pollution caused by cars 
include driving cars that are more efficient 
and produce less pollution, and driving less; 
remind students to support their point of 
view with details and examples.
3. Visual essays should illustrate more than 
one way to help reduce pollution from cars. 
Captions should demonstrate that students 
understand how the solutions address the 
problem.

Extend
Challenge students to learn about alternative 
means of transportation in their community 
and to report on the costs and availability 
of each.

PHSchool.com

Should People Drive Less?
Many car trips are shorter than a mile—
an easy distance for most people to walk. 
People might also consider riding a bicycle 
sometimes instead of driving. Many cars 
on the road are occupied by just one 
person. People might consider riding with 
others in car pools or taking buses or 
trains instead of driving.

Are Stricter Standards or Taxes 
the Answer?
Some state governments have led efforts to 
reduce pollution. The state of California, 
for example, has strict anti-pollution laws. 
These laws set standards for gradually 
reducing pollutants released by cars. 
Stricter pollution laws might make new 
cars more expensive and old cars more 
costly to maintain.

Another approach is to make driving 
more expensive so that people use their 
cars less. That might mean higher gasoline 
taxes or fees for using the highways at 
busy times.

1. Identify the Problem
In your own words, explain how 
trends in automobile use make it 
hard to improve air quality. 
What kinds of pollution are 
caused by automobiles?

2. Analyze the Options
What are some ways to reduce 
the pollution caused by cars? 
Should these actions be 
voluntary, or should 
governments require them?

3. Find a Solution
How would you encourage 
people to try to reduce the 
pollution from cars? Create a 
visual essay from newspaper 
and magazine clippings. Write 
captions to explain your 
solution.

For: More on cars and clean air
Visit: PHSchool.com
Web Code: cfh-4010
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