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Up in the Air: An Air Pollution Education Program
Take a look around you. All that empty space is filled with something vital to your existence. Air! Clean air is as necessary for
life as clean water, but students typically don’t think about the invisible ocean of air that surrounds them. Neither do they think
about harmful pollutants that are added to our air every day. Turning on lights or driving a car creates air pollution, which can
be harmful to our health. Children are especially sensitive to the damaging effects of air pollution because their lungs are still
developing. When children are active outdoors, they breathe faster and take in more air. If the air is polluted, they will take in
harmful pollutants as well.
The purpose of this unit is to educate students and their families about the importance of clean air and persuade them to take
simple actions that will help improve local air quality so we can all live, work, and play in a healthy environment.
Created by the Maricopa County Air Quality Department, this unit provides teachers with six engaging, hands-on lessons
designed to teach students in kindergarten through 2nd grade about the importance of clean air. The unit is built around the
big idea that our actions impact air quality in both positive and negative ways. Lessons are aligned to Arizona’s Science
Standards, Next Generation Science Standards, and Arizona’s College and Career Ready Standards for both mathematics and
English language arts.

The unit plan includes:
Six air quality lessons
 Background information for teachers
 Science, math, social studies, and ELA objectives aligned to state standards
 Essential questions to focus student learning
 Key vocabulary
 Step-by-step directions for each lesson
 Blackline masters for all supplemental resources
 Links to online resources
 Glossary
* Digital lessons for interactive white boards available upon request.
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Pre and Post Assessment

1.) Draw and label 3 things that can make air pollution. (6 pts.)

1.

3.

2.

2.) Draw an arrow to point to the trachea in this picture. (2 pts.)

3.) Circle the words that match the AQI color. (2 pts.)

PURPLE

Good

Good

Unhealthy for Sensitive People

Unhealthy for Sensitive People

Very unhealthy

Up in the Air: An Air Pollution Education Program, Grades K-2

GREEN

Very unhealthy
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Pre and Post Assessment continued...
4.) Circle the word that describes the air in each picture. (2 pts.)

Clean

Polluted

Clean

Polluted

5.) Complete the sentence and draw a picture. (8 pts.)

I will help keep the air clean by

.

draw picture here
Up in the Air: An Air Pollution Education Program, Grades K-2
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Pre and Post Assessment

1.) Draw and label 3 things that can make air pollution. (6 pts.)
Possible answers include:
Driving cars, using electricity,
factory smoke, burning wood, dust
storms, construction dust, leaf
blowers, etc.

1.

3.

2.

2.) Draw an arrow to point to the trachea in this picture. (2 pts.)

3.) Circle the words that match the color on the AQI. (2 pts.)

PURPLE

Good

Good

Unhealthy for Sensitive People

Unhealthy for Sensitive People

Very unhealthy

Up in the Air: An Air Pollution Education Program, Grades K-2

GREEN

Very unhealthy
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Pre and Post Assessment continued...
4.) Circle the word that best describes the air in each picture. (2 pts.)

Clean

Polluted

Clean

Polluted

5.) Complete the sentence and draw a picture. (8 pts.)

I will help keep the air clean by

.

Possible answers include:
Walking or riding a bike to school,
taking the bus, carpooling, turning
off lights when not using them,
using a broom instead of a leaf
blower, etc.

draw picture here
Up in the Air: An Air Pollution Education Program, Grades K-2
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Kindergarten, AZCCRS, ELA, K.SL.4
Describe familiar people, places, things and
events and, with prompting and support,
provide additional details.
Students will understand “empty space” is
filled with air and we are surrounded by air.



Students will identify that air fills the “empty
spaces” around us.



Using their five senses, students will observe
and record outside air conditions.

Students will use descriptive language to
report outside air conditions, adding drawings
and other visual displays to provide additional
detail.

Kindergarten, Science, K.P2U1.1
Investigate how senses can detect light,
sound, and vibrations even when they come
from far away; use the collected evidence to
develop and support an explanation.
Crosscutting Concepts: Patterns
Grade 1, AZCCRS, ELA, 1.SL.4
Describe people, places, things and events
with relevant details, expressing ideas and
feelings clearly.







UU

Grade 2, Science, 2.P1U1.1
Plan and carry out an investigation to
determine that matter has mass, takes up
space, and is recognized by its observable
properties; use the collected evidence to
develop and support an explanation.
Crosscutting Concepts: Cause and Effect












What is air and what is it like?
Air: a mixture of many different gases that
make up Earth’s atmosphere.
Gas: a form of matter that is not a solid or a
liquid. It is usually invisible.
Observe: to look closely at, or notice,
something.







LESSON TIME:
30-40 minutes

One clear glass or
plastic jar with a lid
Copies of “What’s in the Mystery Jar?”
worksheet, one for each student
Copies of Lesson 1: Lab Sheet, one for
each student
Copies of “My Air Journal” mini-books, one
for each student
Copies of the Pre-Assessment, one for
each student
Chart to record student claims
Markers and crayons
9-ounce clear plastic cup
Large glass or clear plastic bowl
Paper towels
Green food coloring
Water
Reusable plastic/paper bag

Copy a class set of the Pre-Assessment.
You will need to give students the preassessment prior to beginning the first
lesson.
Copy a class set of “What’s in the Mystery
Jar?” worksheet.
Prepare a class set of “My Air Journal” mini
-books.
Copy a class set of the Lesson 1: Lab
Sheet.
Fill the large bowl half full of water that has
been colored green.
Cover the empty jar/container with the
reusable bag.
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Place the jar/container in a bag so that students cannot see it.
Tell students: I’ve brought in a mystery for you to solve. Inside my bag is a jar that is filled with something. I’d like for
you to try and figure out what is in the “Mystery Jar.”
Allow students to ask questions about the contents of the jar and record their ideas.
After students have had the opportunity to share their ideas.
Tell them: When scientists have a problem or a mystery they need to solve, they will gather more information or look
for clues to help them. Here are some clues that might help you: Inside the jar is something you need to live, in fact
you would die without it. Plants and other animals need it too. It’s found everywhere on Earth.

Give students clues one at a time. Allow them to ask more questions and revise their ideas based on new evidence.

Give each student a copy of the “What’s in the Mystery Jar?” worksheet.
Tell students: I’d like for you to draw a picture of what you think is in the mystery jar and write a claim.

Monitor students as they work on their drawings and claim statements.

Ask for volunteers to share their ideas with the rest of the class.

Tell students you are going to show them what is in the jar. Remove the jar from the bag and ask students to describe
what they see in the jar. If students say there is nothing in the jar, ask them why they think there is nothing in the jar.
Students may respond they can’t see anything in the jar so it must be empty. Challenge the class by asking, “Could the
substance in the jar be invisible?” Give students time to consider and discuss this possibility.
Once students have reached a consensus the jar might indeed contain something invisible, remind them of the clues
you gave earlier. Guide the discussion so students propose the idea that the jar is filled with air, which is invisible.
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Tell students: Some of you have suggested the jar might be filled with air and air is invisible. How can we prove the
jar is filled with air if we can’t see air? Give students time to discuss this question. Students may struggle with the
idea of proving air is in the jar. You may need to guide the discussion. Be sure to ask the following questions: Does air
take up space? If air does take up space in the jar, can other things fit in the jar too? Record students’ ideas. This will
help you identify prior knowledge or misconceptions about air.
Give students a copy of Lesson 1: Lab Sheet. Tell the class you are going to explore the question “Does air take up
space?” with an investigation.
Explain you are going to put a dry paper towel into a 9-ounce. cup and then put the cup upside down in a bowl of water
to see what happens. Ask students to predict what will happen to the cup and the paper towel. Students may tell you
the cup will fill with water and the paper towel will get wet. Crumple up a paper towel and place it in the bottom of the
cup so that it will not fall out when the cup is tipped upside down. Turn the cup upside down. Make sure it is straight up
and down. Place the cup into the bowl of water and leave it for approximately 10 seconds. The lip of the cup should
touch the bottom of the bowl.

Ask students to describe what they see. They may notice that the water does not go all the way into the cup. Take
the cup out of the water and show students the paper towel. If you have done this correctly, the paper towel will be
dry. The water did not go into the cup because air was taking up space in the cup.
Give students time to write about, or draw a picture of their observations on their lab sheet.
Tell students: Let’s stop and think about what happened in the experiment. Guide the discussion with the following
questions: What did you see when we put the cup into the bowl of water? Why did the paper towel stay dry? Why
didn’t the cup fill up with water? What claims can you make about whether or not air takes up space from this
experiment? What evidence do you have to support your claim?
If your students have prior experience writing claims and supporting evidence, you may wish to let them complete the lab
sheet in small groups where they can share ideas and evidence. For younger, or less experienced students, you may
wish to complete the lab sheet as part of a whole group discussion and model the thinking and writing process for them.
Explain to students that a claim is a statement that answers a question or tells what students think is true about an
investigation. Claims must be supported by evidence, which can be students observations, numerical data, or both.
At the end of the discussion, students should understand that air does indeed take up space. The evidence is the
water did not go into the upside down cup because the air in the cup took up space, leaving no room for the water.
The paper towel did not get wet.
Conclusion: At this point, students may have many more questions about air. Record their questions on a chart for
possible future investigations.
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Review the previous investigation and the concept that air takes up space. Discuss any new questions students may
have. Tell students: Scientists learn about the world by making observations. When scientists make observations, they
take a careful look at something. We are going to go outside today and observe the air around us. You are going to use
your five senses to observe or notice the air. Can you see it? Can you smell it? Can you feel it or hear it? Can you taste
it? Discuss these questions with the class.
Tell students: Scientists also record their observations, so I would like for you to take your air journals and a pencil
outside with you. Draw or use words to record your observations about the air.

Take students outside and tell them to sit quietly and notice the air around them. They may close their eyes so they
can pay closer attention to their senses of hearing or smell. This activity may be conducted as either a whole group
activity or as an individual activity depending on the ability level of the students. If conducted as a whole group activity,
the teacher will prompt the students and record their observations.

Ask students to share their observations and discuss what they noticed about the air. Possible responses might
include observations about air temperature, visibility, wind, odors, etc. Be sure to make note of the weather conditions.
Ask students: What claims can you make about the air today? What evidence do you have to support your claims?
Tell students they will continue to investigate air and learn more about it.

This lesson connects science content to writing,
speaking and listening skills. Students use simple
descriptive words and phrases to describe
outdoor air conditions both verbally and in written
form. They may use drawings to provide
additional details to their descriptions.

Students are assessed informally on their
contributions to class discussions as well as the
observations they record in their notebooks and
on their lab sheets.

Picture Books for Beginning Readers
Air
Israel Felzenswalb and David Palatnik
ISBN 9781483983868
Air Is All Around You
Franklyn Branley
ISBN 9780060594152 Lexile: AD330
Air: Outside, Inside, All Around
Darlene Stille
ISBN 9781404808379 Lexile: IG560

Web Sites

Simple and Easy Projects:
http://bit.ly/1Tf7Sux
Video directions for making an eight page
mini-book from one piece of paper.
Baylor College of Medicine Educational
Outreach: http://bit.ly/1kSJsbm
Video with background information on the
properties of air.
Air Quality: CleanAirMakeMore.com
Community website created to inform
Maricopa County residents about air pollution.
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Up in the Air: An Air Pollution Education Program, Grades K-2, Lesson 1.1
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OBSERVATION: What did I see?
Use words or draw a picture to describe
what you see.

TEST: What did I do?

We put a paper towel in a cup and put the cup
upside down in a bowl of colored water.

CLAIM: What do I think?
(Circle one)

EVIDENCE: How do I know my claim is true?
Use words or pictures to explain.

I claim air takes up space.

I claim air does not take up space.

Up in the Air: An Air Pollution Education Program, Grades K-2, Lesson 1.1
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My Air Journal
Up in the Air: An Air Pollution Education Program, Grades K-2, Lesson 1.2. Mini-book
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Students will understand air can be clean or
polluted.

Kindergarten, AZCCRS, Math, K.MD.B.3
Classify objects into given categories; count
the numbers of objects in each category and
sort the categories by count.
Grade 1, AZCCRS, Math, 1.OA.C.6
Fluently add and subtract within 10.

Students will classify pictures based on
whether the picture depicts clean air or visibly
polluted air.



Students will classify a set of pictures into
categories based on similar characteristics.



Students will count the number of pictures in
each category.

Students will provide evidence, either verbally
or in writing, to support their categories.

How does human activity affect the air
around us?

Grade 2, Science, 2.E1U3.7
Construct an argument from evidence
regarding positive and negative changes in
water and land systems that impact humans
and the environment.
Crosscutting Concepts: Patterns

Classify: to arrange things into groups based
on the ways they are alike.
Clean: free from dirt or contamination.
Dirty: soiled or filthy, unclean.
Pollution: a harmful substance that is put into
the environment and makes the air, water, or
land visibly dirty or unsafe to use.






LESSON TIME:
40-45 minutes

A set of 20 small
Student Picture
Cards for each group
A set of five large picture cards for the
teacher to model the activity
Lesson 2: Lab Sheet, one for each group
Small candle for teacher use only
Lighter or matches for teacher use only
(Review safety rules for fire if necessary.)

Prepare one set of Student Picture Cards
for each group. Laminate the cards and
store in individual bags.
 Prepare one set of Teacher Picture Cards.
 Copy a class set of Lesson 2: Lab Sheets,
one for each group.


This lesson connects science content to math
skills. Students sort pictures into categories
based on like characteristics. They count the
number of categories and the number of
pictures in each category.

Formative Assessment: Students are assessed
on the Lesson 2: Lab Sheet as well as
contributions to class discussions. Students
should provide evidence to support their
picture categories.
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Review students’ air observations from the previous lesson.
Tell students: One way scientists make sense of the world is by classifying things. Classifying means to put things
into groups based on the ways they are alike. For example, (show students the five Teacher Picture Cards) How
would you classify these five pictures?
Model the procedure and allow students to share how they would group the pictures. Ask them to explain, or justify,
their classifications. Students may group the animals with wings together or they may put the two birds into one
category and the dragonfly into a separate category.
Divide students into small groups of three to four. Explain that you have some pictures you would like for them to
classify, or sort, into groups based on how they are alike. Students may create as many categories as they wish, but
they must justify or explain why they grouped certain pictures together.

Give the students time to sort the cards. Monitor the activity and ask students to justify, or explain, their choices.
Students may sort the cards in several ways: urban vs. rural, clean air vs. dirty air, or pictures with clouds vs. pictures
without clouds. While they are working, they should complete the Lesson 2: Lab Sheet. You may need to prompt them to
“Stop, Think and Write” as they work on sorting the picture cards.

When all of the groups have completed the activity, ask students to share and explain their categories in a whole
group discussion.

If most of the groups have sorted the cards into more than two categories, ask them to go back and re-classify the
pictures into only two categories. Prompt students to sort the picture cards based on the characteristics of the air
shown in the pictures. Give students time to sort the cards again.

Facilitate a whole group discussion. Ask students: Did thinking about the way the air looked cause you to move
pictures into new categories? What do you notice about your categories now? What do you notice about the air in
these pictures? Students may verbalize that the air in some of the pictures looks clean, but in some of the pictures the
air looks dirty.
Tell students: You’ve noticed that in some of the pictures the air looks dirty. When air becomes dirty, scientists call
that air pollution. Take another look at the pictures of polluted air. Do you know what polluted the air in these
pictures? Students may mention factory smoke, car exhaust, fires, etc.
17

Tell students: Some of you said that fires or smoke polluted the air in the pictures. I’m going to light a candle and
see what happens to the air in our classroom. (Review safety rules for fire if necessary.)

Light the candle and ask students to tell you what they see. Let the candle burn for a minute and then blow out the
flame.
Ask students: What do you see now? (Gray smoke in the air.) Tell students to watch the smoke for 30 seconds. After
the smoke has dispersed into the air, discuss what happened to the smoke.
Use the following questions to guide the discussion: What happened to the smoke? Can you still see it? Is it still in
the air? Where do you think it went?
After students have shared their ideas, tell students: The smoke from our candle spread out into the air in our
classroom. When it spread out, it seemed to disappear, but even though we can’t see it anymore, it’s still in the air.
It didn’t go away. It’s easy to tell that air is polluted when it looks dirty, but air that looks clean can be polluted with
invisible pollutants. If it rains, the pollution in the air can go into our water and pollute our water too.
Wrap-up: Tell students: Air pollution is something that is added to the air that makes it unsafe for us to breathe. Air
pollution can be visible, like smoke or smog. Air pollution can also be invisible. Remember, you can’t always tell if
the air is polluted just by looking at it.

Picture Books for Beginning Readers
Air
Israel Felzenswalb and David Palatnik
ISBN 9781483983868
Air Is All Around You
Franklyn Branley
ISBN 9780060594152 Lexile: AD330
Air: Outside, Inside, All Around
Darlene Stille
ISBN 9781404808379 Lexile: IG560

Web Site

Air Quality: CleanAirMakeMore.com
Community website created to inform Maricopa
County residents about air pollution.
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Up in the Air: An Air Pollution Education Program, Grades K-2, Lesson 2.1
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How many cards
are in this group?

How did you sort your cards?

1

Example: Blue Skies

Example: 9 cards

2

3

4

5

6

7

How many groups do you have?
We have _____________ groups.
(Number)

Up in the Air: An Air Pollution Education Program, Grades K-2, Lesson 2.1
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Students will understand human activities
may pollute the air.



Students will identify two common pollutants:
ozone and particulates.



Students will match ozone, dust (PM10) and
smoke (PM2.5) with pictures of their sources.

Students will create a tally chart to display
data.

Students will use a minimum of three adjectives
to describe the results of their investigation.

What happens when we add pollution to the
air?

Grade 1, AZCCRS, Math, 1.MD.C.4
Organize, represent and interpret data with up
to three categories; ask and answer questions
about the total number of data points, how
many in each category, etc.
Grade 2, AZCCRS, ELA, 2.L.6
Use words and phrases acquired through
conversations and reading, including using
adjectives and adverbs to describe.
Grade 2, Science, 2.E1U3.7
Construct an argument from evidence
regarding positive and negative changes in
water and land systems that impact humans
and the environment.
Crosscutting Concepts: Systems and System
Models
K-2, AZCCRS, ELA, K.L.5.c, 1.L.5.c, 2.L.5.c
Identify real-life connections between words
and their use.

Data: facts or information used to understand
something.
Dust: a fine powder made up of very small
particles of sand or dirt.
Invisible: something that cannot be seen.
Ozone: a gas that cannot be seen or smelled.
Ozone near the ground is bad for people to
breathe and harmful to plants.
Particle: a very small part or piece of
something.
Simulation: something that is made to look or
behave like something else so it can be
studied.
Vocabulary continues...

Smoke: a cloud of gases and dust that forms
when something is burned.
Soot: a fine powder that is made when wood
or coal is burned.
Visible: something that can be seen.
Volatile Organic Compounds (VOCs):
pollutants from car exhaust, factory
emissions and other industrial processes.






















LESSON TIME:
45-50 minutes
(two class periods)

1,000 milliliter
(ml) graduated
cylinder, for the
teacher
Metric measuring spoons, one set for the
teacher
Water
500 ml (16 ounce) plastic cups, one for
each group
250 ml (9 ounce) clear plastic cups, two for
each group
2 ounce container with lid, two for each
group
30 ml or ½-ounce dropper bottles, three for
each group
Baby oil or vegetable oil
Red food coloring
Green food coloring
Cinnamon, 15 ml or 1 tablespoon (Tbsp.)
for each group
Black pepper 15 ml or 1 Tbsp. for each
group
250 ml graduated cylinder, one for each
group
10 ml graduated cylinder, one for each
group
Mini-spoons, three for each group
Sponges or paper towels for each group
A set of air pollution picture and label
cards, one set for each group
Copies of Lesson 3: Lab Sheet, one for
each student
Copies of Tally Chart, one for each group
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This lesson connects science content to math skills. Students collect and display data using tally
marks. Students analyze the data to identify ways their families may contribute to air pollution.
You may extend this activity by asking students to create a bar graph using the data collected on
the class tally chart.














Copy a class set of Lesson 3: Lab Sheet, one
for each group.
Copy a class set of Tally Chart, one for each
group.
Dye 500 ml of water red. Fill eight of the
dropper bottles with red water, one for each
group.
Dye 500 ml of water green. Fill eight of the
dropper bottles with green water, one for
each group.
Fill eight dropper bottles with baby or
vegetable oil, one for each group.
Fill eight 2 oz. containers with 15 ml (1 Tbsp.)
of cinnamon, one for each group.
Fill eight 2 oz. containers with 15 ml (1 Tbsp.)
of black pepper, one for each group.
Label eight 250 ml cups “Cup 1”. Label eight
250 ml cups “Cup 2”.
Assemble one science kit for each group of
students Each kit should contain the
following:
- One 500 ml cup
- Two 250 ml cups labeled “1” and “2”
- One dropper bottle of red water
- One dropper bottle of green water
- One dropper bottle of baby oil
- One container of cinnamon
- One container of black pepper
- One 250 ml graduated cylinder
- One 10 ml graduated cylinder
- Three mini-spoons
- Paper towels or a sponge.
Create a class T-Chart and copy “A Recipe
for Air Pollution” activity sheet for the class.

Activity 3.3: Air Pollution Card Match This may be done as a whole group activity, in small
groups, or as an individual assessment. Students should match the air pollution picture cards
with the corresponding labels. There are two sets of labels. One set of labels names the
pollution source shown in the picture. The second set of labels gives the scientific name for
each type of pollution, such as PM10. Alternative assessment: the teacher reads the labels and
students hold up the correct picture card.

Picture Books for Beginning Readers
I Face the Wind
Vicki Cobb
ISBN: 9780688178406 Lexile: AD540
Stars Beneath Your Bed
April Pulley Sayre
ISBN: 9780060571887 Lexile: AD640

Web Site
AZ Enviro-Kids: http://www.azenvirokids.gov/html
The AZ Enviro-Kids interactive website has air pollution information for kids, courtesy of the
Arizona Department of Environmental Quality.
Air Quality: CleanAirMakeMore.com
Community website created to inform Maricopa County residents about air pollution.
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Review the pictures sorted in Lesson 2 with students. Show students the class T-Chart. Ask them to think of words to
describe the pictures. Record their responses on the T-Chart. If students do not suggest the word “polluted,” add it to
the T-Chart and remind students that air becomes polluted when harmful things have been added to it.

Tell students: “One of the challenges with studying the air is that most of the gases that make up the air are
invisible and we can’t see them. Sometimes we put things into the air that we can see or smell. Can you think of
some things we put into the air that we can see and/or smell?
Students may respond with ideas like smoke or car exhaust. Some students may say they can “see” their breath on cold
mornings. What they see when they breathe out on a cold morning are small droplets of condensed water vapor that
are suspended in the air, not the gases that make up the air. This is a common misconception. Remind students that
the gases that make up our air are invisible and can’t be seen.

Tell students: Sometimes when scientists want to study something in the environment they will create a model or a
simulation. A simulation is something that is made to look or behave like something else so it can be studied. Today,
we are going to act like scientists and create a simulation to help us understand what happens when we put
pollutants into the air. First, we are going to need something that acts like air, but is visible and can be seen.
Ask students for ideas.

If no one suggests water, tell students: Could we use water to represent the air? How are water and air alike?
Guide the discussion so that students understand that water, like air, is a fluid. Water, like air, moves freely in currents or
waves.
The rest of the activity can be conducted as a teacher-led, whole group demonstration or as a student-led, small group
investigation. If you are conducting small group investigations, you will give each group the lab kits you assembled in
advance. Distribute water to the groups in the 500 ml cups.
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Ask students: What is clean air made of? Students may suggest that air is made of oxygen. Tell students: There is
oxygen in our air, but there are a lot of other gases as well. Almost 78% of our air is made up of a gas called
nitrogen. I want you to pour 150 ml of clean water into Cup 1 and then pour 150 ml of clean water into Cup 2 to
represent nitrogen. Twenty-one percent of our air is oxygen, which is very important for us to breathe. Measure and
pour 30 ml of clean water into each cup to represent oxygen. Our air also has other gases like carbon dioxide,
argon and invisible water vapor. Let’s measure and add 1 mini-spoon of clean water to each cup to represent all of
these other gases.
Students will use the 10 ml and 250 ml graduated cylinders and a mini-spoon to measure the water.
Note: If you are doing this activity as a whole group demonstration, you will need two 1-liter containers. You will use
780 ml of water to represent nitrogen, 21 ml of water to represent oxygen, and 1 ml of water to represent all other
gases. Student volunteers can assist with the measuring and pouring. The activity may also be done with standard
measuring cups and spoons if graduated cylinders and metric measuring spoons are not readily available. Use ¾ cup
for nitrogen, 3 tbsp. for oxygen, and 1 tbsp. for all other gases for the small group activity.

Tell students: Both cups of water represent clean air. What do you notice about the cups of water? Possible
responses may include the water is clear, it is colorless, you can see through the water, etc. What do you think will
happen to the water in cup number two if we add things to it? Give students time to think about and respond to the
question.
Tell students: In your science kits you will find these materials: pepper, cinnamon, bottles with red and green water,
and oil. These ingredients will simulate pollutants people add to the air. Show students the mini-spoons and tell them
they will use the mini-spoons to add the black pepper and cinnamon to the cup of water.

Explain the procedure. Tell students they will add the “pollution” ingredients to Cup 2 only. Add the liquid ingredients
one drop at a time and add the dry ingredients one mini-spoon at a time. Observe any changes to the water in Cup 2
and compare it to the water in Cup 1. Students should work together to complete the Lesson 3: Lab Sheet. You may
need to prompt them to “Stop, Think and Write” as they work through the investigation.

Give students time to explore the materials as you monitor each group. After students have completed the
investigation, initiate a whole group discussion so students can share their results. Students may claim that adding
things to the water made it look dirty. They may cite evidence like the water turned brown, was no longer clear, you can’t
see through it, etc. Students may also notice that the oil did not mix with the water and formed a layer on top of the
water. After all groups have shared, collect the lab sheets and clean up.
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Begin the lesson with a review of the previous investigation. Ask students if they can think of activities they, or their
families, do that might pollute the air. Record their responses.

Tell students: Let’s think about some activities our families do that might add pollution to the air. Ask students: How
many of you have ever ridden on an off-road vehicle like a quad? Do your parents ever use a leaf blower? Driving, or
riding, on unpaved roads, or using a leaf blower can add a lot of dust and tiny particles of dirt into the air. Scientists
call that particulate matter, or PM10 for short and it is a type of air pollution. The pepper you added to the cup is like
particles of dust or PM10.

Ask students: Do any of you have a fireplace at home? Have your parents ever built a fire in a fire pit outside? What
do fires put into the air? Students should identify that fires produce smoke, which pollutes the air.
Tell students: Fires pollute the air in two ways. Fires put smoke in the air, which you can usually see and smell. Fires
also put soot in the air. Soot is made of little tiny particles of things that didn’t completely burn up in the fire. Soot is
also particle pollution, but it is smaller than dust, so scientists call it PM2.5. The cinnamon you added to the cup is like
soot and smoke.

Ask students: How many of you rode to school today in a car or a school bus? How many of your parents drive to
work or drive to the store?
Ask students: What makes your car go or move? Students should be able to tell you cars need gas to move. Have you
ever seen something that looks like smoke coming out of the tailpipe of a car? That smoke is called car exhaust and it
happens when the engine of your car burns gasoline. Car exhaust goes into the air. Car exhaust is made up of lots
of chemicals that scientists call Volatile Organic Compounds or VOC’s. The red water you added to the cup is like car
exhaust. Car exhaust is another source of PM2.5.

Ask students: How many of you used electricity today? It looks like everyone has used electricity today. In fact we
are using it right now! Did you know, some of the power plants that make electricity, burn coal and natural gas?
This process makes lots of VOC’s and other chemicals that go into the air. The green water represented all of the
chemicals that power plants and factories put into our air.
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Ask students: How many of you have made cookies? How do you make them? Students should be able to tell you
they mix different ingredients together and bake them in the oven. Will the cookie dough ingredients turn into
cookies if you forget to turn on the oven? We mixed a lot of different ingredients into our air simulation; ingredients
like dust, soot, smoke, and VOC’s, but if we added some heat from the sun, we would have another type of pollution
called ground-level ozone. Ozone is made when VOC’s are heated by the sun. Ground-level ozone is really bad for
us to breathe. We have a lot of sunshine in Phoenix and it can get really hot here. The oil you added to the water
yesterday represents ground-level ozone that is made when the VOC’s and other chemicals heat up in the air.

Give students the Tally Chart. Tell them they are going to collect some data in their groups to share with the rest of
the class. Tell them data is information that is used to help people understand something.
Explain the lab sheet: Look at each picture. Make a tally mark for each student in your group whose family does the
activity in the picture. Count the number of tally marks for each picture. Give students time to complete the chart.

Ask each group to share their results. The teacher will record and calculate a class total for each pollution source on
the class Tally Chart. Ask students: What do you notice about our data? Students may notice that more families drive
cars than off road vehicles or everyone uses electricity. By the end of the discussion, students should realize that
everyone engages in activities that create air pollution. Ask students if they would want to drink polluted water. Tell them
that when we breathe air that is polluted, we are breathing in all of the pollution ingredients we put into the air.
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INSTRUCTIONS:
1.) Draw a “T” on a large piece of chart paper.
2.) Attach pictures above the T
3.) See this diagram for finished product.

Up in the Air: An Air Pollution Education Program, Grades K-2, Lesson 3.1
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For this experiment we will use clean water to represent clean air.

Ingredient

Pollutant

Black Pepper

Dust Particles
(PM-10)

Cinnamon

Smoke & Soot
(PM-2.5)

Red Water

Car Exhaust
(VOC’s*)

Green Water

Factory Emissions
(VOC’s*)

Oil

Ground Level Ozone

Source

*VOC’s are volatile organic compounds that react in heat and sunlight to form ground level ozone and smog.

Up in the Air: An Air Pollution Education Program, Grades K-2, Lesson 3.1
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OBSERVATION: What did I see?
Use words or draw a picture to describe
what you see.

TEST: What did I do?

We added things to a cup of clean
water to see what happens when we
put things in our water or air.

Cup 1

CLAIM: What do I think?
(Circle one)

Cup 2

EVIDENCE: How do I know my claim is true?
Use words or pictures to explain.

I claim air can become polluted when we add
things to it.
I claim air does not become polluted when we
add things to it.

Up in the Air: An Air Pollution Education Program, Grades K-2, Lesson 3.1
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Source

Pollutant

Tally Marks

Ride an off road vehicle
Dust Particles
(PM-10)

Use a leaf blower
Dust Particles
(PM-10)

Burn fires outside
Smoke & Soot
(PM-2.5)

Use a fireplace
Smoke & Soot
(PM-2.5)

Drive a car
VOC’s and ground level ozone

Use Electricity
VOC’s and ground level ozone

Up in the Air: An Air Pollution Education Program, Grades K-2, Lesson 3.2
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Matching Cards: Dust, PM-10

Matching Cards: Power Plants, Ozone

Matching Cards: Smoke, PM-2.5

Matching Cards: Cars, Ozone

Up in the Air: An Air Pollution Education Program, Grades K-2, Lesson 3.2
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Students will understand polluted air is harmful
to people.

Kindergarten, AZCCRS, K.CC.B.5
Count to answer questions about “How
many?” when 20 or fewer objects are
arranged in a line, a rectangular array, or a
circle.

Students will explain how air pollution affects
people with asthma.
 Students will identify the parts of the
respiratory system.

Kindergarten, Science, K.L1U1.6
Obtain, evaluate, and communicate
information about how organisms use different
body parts for survival.
Crosscutting Concepts: Patterns, Structure,
and Functions






Students will count up to 10 objects by ones.
Students will count objects in an array by
tens and hundreds.

How does polluted air affect human health?

Grade 1, AZCCRS, Math, 1.NBT.A.1
Count to 120 by 1’s, 2’s, and 10’s starting at
any number less than 100. In this range, read
and write numerals and represent a number of
objects with a written numeral.
Grade 2, Science, 2,L2U1.9
Obtain, analyze, and communicate evidence
that organisms need a source of energy, air,
water, and certain temperature conditions to
survive.
Crosscutting Concepts: Patterns, Structure,
and Functions

Asthma: a disease that makes it hard to breathe.
Diaphragm: a muscle that is located underneath
the lungs and is used in breathing.
Lungs: the organ, or body part, that people and
animals use to breathe air.
Nose: the part of the head through which people
or animals breathe and smell.
Sensitive: easily affected by something in the
environment.
Trachea: a long tube in your neck and chest that
carries air into and out of your lungs.
Unhealthy: something that makes you sick or is
harmful to your health.











LESSON TIME:
40-45 minutes

An empty 1-liter bottle
Model of a lung
A class set of Liters of Air Worksheet, one for
each student
A class set of Lesson 4: Lab Sheet, one for
each student
A class set of Respiratory System Diagram, one
for each student
Large straws, one for each student.
Small coffee stirrers, one for each student
Re-sealable plastic bags, two for each student
Tape measurers, one for each group (Option A)

Grade 2, AZCCRS, Math, 2.OA.C.4
Use addition to find the total number of
objects arranged in rectangular arrays.

Build or obtain a model of a lung. (See the
additional resources section for directions
for building a simple model of a lung.)
 Copy a class set of Liters of Air Worksheet,
one for each student.
 Copy a class set of Lesson 4: Lab Sheet,
one for each student. (Choose Option A or
Option B)
 Copy a class set of Respiratory System
Diagram, one for each student.
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Tell students: I want you to stand up and take a deep breath of air…Now, let the air out. Prompt students to repeat
this step by breathing in and out three separate times.
Ask students: What did it feel like when you took in that deep breath of air? Call on several students to respond.

Ask students: Where does the air go when you breathe in?
Tell students: Remember when we created an air pollution model to help us understand air pollution better? I’ve made
a model of a lung to help you understand how your lungs work.
In this model the plastic bottle is the chest. The balloons represent the right and left side of the lungs. The plastic tube is
the windpipe or trachea. The glove represents a muscle called the diaphragm that is located underneath the lungs. The
diaphragm expands the chest so the lungs can fill with air. The diaphragm also pushes air out of the lungs when you
breathe out. Demonstrate this process on the model lung by pulling down on the glove to inflate the balloons and
pushing the glove up to squeeze air out of the balloons. Ask for volunteers to make the model lung breathe in and out.

Pose the question: So how do the parts of your respiratory system work together to take air in your body and then
push the air back out? What does our model show?
Give students time to respond to the question and share their ideas with the class. Show students the model again and
explain: Air comes in the through the nose and travels down the trachea (tube) to the lungs (balloons). Underneath
the lungs is the diaphragm muscle (glove) that expands the chest so the lungs can fill with air. The diaphragm
pushes air out of your lungs when you breathe out.

Tell students to take another breath of air and see if they can trace the path of the air as it enters their noses, travels
down to their lungs, and goes back out. Instruct students to stand up and put one finger on their nose. As they breathe
in, move their fingers down, tracing a line from their nose to their chest. Tell students to put their hands on their
diaphragm muscle so they can feel it move when they breathe in and out. Continue for several breaths.

Ask students: Have you ever thought about how much air you breathe in when you take a breath? Allow students to
share their ideas. Can you measure how much air you breathe in? How can you measure it?
Divide the class into small groups of 3-4 students. Tell them they are going to measure how much air they breathe in
with one breath.
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Tell students they can’t measure the amount of air that is inside their lungs, but they can measure the amount of air
they breathe out of their lungs. This will give them an idea of how much air they are taking in. They will use the large
straws to breathe air into a re-sealable plastic bag. Show students how to position the straw at the corner of the bag
and then close the rest of the opening. Instruct them to take one breath (normal size breath, not deep) and then breathe
out through the straw into the bag. They should take only one breath. Remove the straw and completely close the bag.
Option A: Students will use the measuring tape to measure the circumference of the bag after it has been inflated with
air. They record their measurement on Lesson 4: Lab Sheet A. Option B: Instead of measuring the bag of air, students
will visually observe the bag and draw a picture of it on their lab sheet.

Students will report their results to the class.
Ask students: Did everyone get the same result or were some people able to fill their bag with more air? Why do
you think some of you got different results?
Students may suggest that some kids took a bigger breath of air than other kids or some air escaped from the bag
when they closed it.
Ask students: Have you ever had trouble breathing? How did it feel? How many of you have asthma or know
someone who has asthma? Does asthma make it hard to breathe? Let’s find out. I want you to repeat your air
measurement experiment, only this time we are going to use a small straw instead of a large straw to inflate a
second bag.
Give students a second bag with a small straw. Students will repeat the experiment. Option A: Students will calculate
the difference between the two measurements. Option B: Students will visually compare the two bags and draw a
picture of the second bag. Students with asthma or breathing difficulties may need to be excused from this activity.

Ask students to report the results of the asthma simulation and compare it to the first experiment.
Call on students to report their results. Why was it harder to blow air through the small straw? Why do you think you
were able to blow more air into the bag with the big straw compared to the small straw?
Students may identify the large straw had a bigger hole so more air was able pass through the straw and into the bag.
Tell students: When a person with asthma breathes in air pollution, like ground-level ozone, their trachea or windpipe
can swell up, which makes their airway much smaller, just like the small straw. It’s hard to move air through a smaller
opening. This makes it very difficult for kids with asthma to get air into their lungs. When you breathe in clean air,
your body gets things that it needs, like oxygen. When you breathe in polluted air, all of the pollutants in the air also
go into your lungs. All of the bad things in the air like dust, soot and ground-level ozone can make it hard for your
lungs to do their job. If you have healthy lungs, you might not notice that your lungs are working extra hard, but kids
who have asthma can be sensitive to air pollution, which makes it really hard for them to breathe.
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Math Extension: Show students the 1-liter bottle.
Ask students: What is in the bottle? Students should be able to tell you the bottle is filled with air. Remember this bottle
is not empty. It’s filled with 1-liter of air. Distribute Lesson 4: Liters of Air Worksheet. I want you to count the number of
bottles on the math worksheet to figure out how much air a person breathes into their lungs in one minute.
Ask students: How many liters of air do you breathe into your lungs in one minute? (10 liters) How many bottles of
water do you drink in one minute? Answers will vary but should be less than 10. Ask students to compare the amount of
air they breathe in during one minute to the amount of water they drink in one minute.
How many liters or bottles of air do you breathe into your lungs in one hour? Count the number of bottles on the back
of your worksheet to find out, here is a hint, you can count by tens or hundreds (600). Could you drink that much
water in one hour? So that’s a lot of air going into your lungs all day long. If the air is polluted, then you are also
breathing a lot of things into your lungs that are not good for you. If you have asthma, air pollution can make it harder
for you to breathe.

This lesson connects science content to math
skills. Students measure the circumference of
inflated bags, record and compare
measurements. Students also count objects by
ones, tens and hundreds.

Picture Books for Beginning Readers
Air
Israel Felzenswalb and David Palatnik
ISBN 9781483983868
Air Is All Around You
Franklyn Branley
ISBN 9780060594152 Lexile: AD330

Students are assessed informally on
contributions to class discussions and small
group participation. They are assessed formally
on the Lesson 4: Lab Sheet, Respiratory System
Diagram, and Liters of Air Worksheet.

Air: Outside, Inside, All Around
Darlene Stille
ISBN 9781404808379 Lexile: IG560

Web Sites

Maricopa County Air Quality: CleanAirMakeMore.com
Community website created to inform Maricopa
County residents about air pollution.
American Society for Engineering Education:
http://teachers.egfi-k12.org/pollution-and-lung-health/
Instructions for building a model lung.
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Measure the plastic bag with
LARGE straw

Measure the plastic bag with
SMALL straw

_

Subtract to find the
difference

=

TEST: What did I do?

OBSERVATION: What did I see?

I blew air into a bag with a large straw and
measured the result. I repeated the procedure
with a small straw.

CLAIM: What do I think?

EVIDENCE: How do I know my claim is true?

(Circle one)

I claim asthma makes it hard to breathe.

I claim asthma does not make it hard to breathe.

Up in the Air: An Air Pollution Education Program, Grades K-2, Lesson 4.1
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OBSERVATION: What did I see?
(Draw a picture)

TEST: What did I do?

LARGE STRAW

SMALL STRAW

I blew air into a bag with a large straw. I below
air into a bag with a small straw. I compared
the bags.

CLAIM: What do I think?

EVIDENCE: How do I know my claim is true?

(Circle one)

I claim asthma makes it hard to breathe.

I claim asthma does not make it hard to
breathe.

Up in the Air: An Air Pollution Education Program, Grades K-2, Lesson 4.1
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Students will understand air quality can be
measured.

Students will communicate information about
air quality.
 Students will create and present a visual
display to inform others about air quality
conditions.


Why is it important for people to know what’s
in the air?
 How can you inform others about air quality?


Kindergarten, AZCCRS, ELA, K.W.2
With guidance and support from adults, use a
combination of drawing, dictating, and writing
to compose informative/explanatory texts in
which they name what they are writing about
and supply some information about the topic.

Air Quality Index: a color coded scale that tells
us if the air is clean or polluted.
Equipment: supplies or tools needed for a
special purpose.
Inspector: a person whose job is to look at
something carefully.
Measure: to find out the amount of something.
Monitor: to watch, observe or check something.

Grade 1, AZCCRS, ELA, 1.W.2
Write informative/explanatory texts in which
they name a topic, supply some facts about
the topic, and provide some sense of closure.



Grade 2, AZCCRS, ELA, 2.W.7
Participate in shared research and writing
projects (e.g., read a number of bookds on a
single topic to produce a report; record
science observations).








Grades Kindergarten-2, AZCCRS, ELA,
K.SL.5, 1.SL.5, 2.SL.5
Add drawings or other visual displays to
descriptions when appropriate to add
additional detail and clarify ideas, thoughts
and feelings.

LESSON TIME:
40-45 minutes

Poster board or
project template, one
for each group
Glue sticks
Markers
Scissors
Tape
Air Quality Monitoring picture cards
Poster materials: colored shapes, numbers,
pictures, words, etc.

Copy one set of Air Quality Monitoring
Picture Cards.
 Gather project materials for students.


This lesson connects science to speaking and
listening skills. Students design a method to
communicate air quality conditions using words,
pictures and symbols. Students present their
project to an audience of their peers.
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Warm-up: Review material from Lessons 1-3.
Ask students: What have you learned about air? Possible responses may include, air is everywhere, air can be clean
or polluted, we need air to stay alive, we breathe 10 liters of air every minute, polluted air can make you sick, etc.

Ask students: What kinds of things make the air polluted and how can you tell if the air is safe for you to breathe?
Possible student responses may include dust, soot, smoke, car exhaust and factory smoke. Sometimes you can see
and smell pollutants like smoke from a fire or dust from a dust storm.

Ask students: What about the pollution you can’t see or smell like ground-level ozone or very small particles like
PM2.5? How can you tell if the ozone or PM2.5 levels are safe for you if you can’t see or smell these pollutants?
Give students time to respond to the questions.

Ask students: How many of you have smoke alarms in your home? Smoke alarms are designed to detect smoke
before you see it or smell it. Scientists who study air quality use special equipment to monitor, or check, the air.
Their equipment is kind of like the smoke alarm in your house. It detects gases in the air that we can’t see or smell
and measures the amount of pollution that is in the air. This equipment can tell exactly how much ozone or dust or
soot is in the air. By measuring what’s in the air, scientists can tell if it is safe for us to breathe. Air quality inspectors
monitor the equipment to make sure that pollution levels are not dangerous.
Show students the Air Monitoring picture cards.
Tell students: In Maricopa County, there are 23 air monitors that measure air pollution at different locations around the
county. Remember, air moves around a lot. It doesn’t stay in one place and air pollution travels with the air, so air
quality inspectors also have mobile air monitoring equipment. They can track down pollution wherever it is and
measure it.

Ask students: Do you think it is important for people to know if the air is safe to breathe?
Give students time to respond and ask them to explain their answers.
Tell Students: If you were an air quality scientist how would you tell people if the air is good or bad? Can air quality
change from day to day? Should people be able to check the air quality each day, just like they check the daily
weather report?
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Divide students into small groups of 4-5. Tell students they are going to pretend to be air quality scientists. Their job
is to work with their group to design a poster that will tell people if the air is really good, very bad, or okay to breathe.
They may use colors, shapes, numbers, pictures, symbols and words to describe air quality. You can model this with a
weather report.
Tell students that weather reporters use symbols and words to describe weather conditions: sun symbol for sunny
weather, raindrops for rain, etc. They also use numbers to report temperature and wind speed.

Students will display their designs on a piece of poster board. You may wish to give students the project template.
Monitor the groups as they work on their projects. This lesson may need to extend into another class period if students
need more time to complete their projects. Give students the presentation template to help them organize their
presentation. Allow time for each group to present their project to the class.

Picture Books for Beginning Readers

Students are assessed informally on their
contributions to whole group and small group
discussions.
Students are assessed on their air quality project
according to the project rubric.

Air
Israel Felzenswalb and David Palatnik
ISBN 9781483983868
Air Is All Around You
Franklyn Branley
ISBN 9780060594152 Lexile: AD330

Air: Outside, Inside, All Around
Darlene Stille
ISBN 9781404808379 Lexile: IG560

Web Site

Arizona Department of Environmental Quality FLAG Program:
http://www.azdeq.gov/ceh/flag.html
This website offers a wealth of resources for students, parents, and teachers with links
to educational materials from the Environmental Protection Agency and the Arizona
Department of Environmental Quality.
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The Air Is...
Words

Colors

Symbols

Numbers

GREAT

OK

Bad

Up in the Air: An Air Pollution Education Program, Grades K-2, Lesson 5.1
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Excellent

Our project used colors,
symbols, and words.

Satisfactory

Unsatisfactory

Our project used only colors and Our project used only colors.
symbols.

Our project was neat and easy Our project had a few mistakes, Our project was messy and hard
to read.
but was not too messy.
to read.

We explained all of the symbols We explained some of the
on our project.
symbols on our project.

Everyone in our group helped
present our project.

We did not explain the symbols
on our project.

Most of the people in our group One person from our group
helped present our project.
presented our project.

Our group spoke loudly and
Our group spoke loudly and
Our group did not speak loudly
clearly enough to be heard and clearly enough to be heard and or clearly enough to be
understood.
understood most of the time.
understood.

Up in the Air: An Air Pollution Education Program, Grades K-2, Lesson 5.1
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Mobile Air Monitoring Van
Up in the Air: An Air Pollution Education Program, Grades K-2, Lesson 5.1
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Inside the Mobile Air Monitoring Van
Up in the Air: An Air Pollution Education Program, Grades K-2, Lesson 5.1
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Air Monitoring Engineer
Up in the Air: An Air Pollution Education Program, Grades K-2, Lesson 5.1
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Air Monitoring Station
Up in the Air: An Air Pollution Education Program, Grades K-2, Lesson 5.1
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Students will understand they can help keep
our air clean.

Kindergarten, Social Studies, K.C4.1
Explain how people work together to identify
and solve problems within the classroom and
school.

Air Quality Index (AQI): a scale that uses colors
and numbers to tell how clean or polluted the
air is.
Environmental Protection Agency (EPA): a
government agency that was created to protect
human health and the natural environment.

Grade 1, Social Studies, 1.SP3.4
Take group or individual action to help
address community issues.
Students will compare their air quality rating
projects to the Environmental Protection
Agency’s Air Quality Index (AQI).
 Students will distinguish three actions that
create air pollution from three actions that
help keep air clean.


Grade 1, Social Studies, 1.G2.1
Compare how human activities affect culture
and the environment now and in the past.
Grade 2, Social Studies, 2.G2.2
Describe how human activities affect the
communities and the environment of places
or regions.

LESSON TIME:
40-45 minutes*

Poster board or large
piece of chart paper
labeled AQI
 One set of AQI Cards
 One set of Pollution Source Picture Cards
 Class set of Clean Air Champion homework
assignment, one for each student


*This lesson should be taught after students have
presented their air quality projects from Lesson Five.

Students will identify three or more actions they
can take to reduce air pollution in their
community.
Divide the poster board or chart paper into
three columns. Label the first column
“color,” the second column “numbers” and
the third column “words.” Title the chart “Air
Quality Index”.
 Cut apart and laminate one set of AQI
Cards.
 Copy and laminate one set of Pollution
Source Picture Cards.
 Copy a class set of Clean Air Champion
homework assignment.




How can you inform others about air quality?
How can we keep our air clean?
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Tell students: Yesterday you created a poster to communicate air quality conditions to other people. The
Environmental Protection Agency, EPA for short, created something called the Air Quality Index or AQI. The AQI tells
people how clean or polluted the air is where they live. The AQI uses words, colors and numbers to tell people about
the air. Let’s see how the EPA’s Air Quality Index compares to the projects you created yesterday.

Post the chart you prepared in advance. Show students the word card that says, “Good” and place it on the chart in
the third column, first row. Then show students the color cards and ask which color should go with the word good.
After several students have responded, explain that on the EPA’s AQI, green represents good air that is safe to breathe
in the same way that green on a stoplight means “Go.”
Explain to students that a “green” air day is a great day to play outside. Repeat with the other colors and ask for
volunteers to post the colors and words on the chart paper. Explain that yellow represents moderate air, which means
that the air is OK for most people to be active outside. Orange represents air that is unhealthy for sensitive groups. On
an orange air day kids with asthma, people with heart and lung diseases, and older people might have trouble
breathing. Kids should take it easy and limit outdoor activity. Red means the air is unhealthy. Everyone should spend
less time outside. Purple means the air is very unhealthy and everyone should spend most of their time indoors.
Show students the number cards and ask where they should go on the chart. Explain to students that the smaller
numbers mean there is a smaller amount of air pollution in the air. Post the numbers on the poster board.
Ask students: How is this chart like the one you and your group created yesterday? How are the charts different?
Give students time to respond.

Tell students: I wonder what the air quality is today. Let’s find out! We can go to AirNow.gov and find out what the
air quality is today in Phoenix. Enter your zip code and state. Show students the Air Quality Forecast. What if you
want to know the AQI but you don’t have a computer with you? If you have a smartphone or a tablet you can
download the Clean Air Make More app. It will tell you the daily air quality forecast for Maricopa County.
Tell students: Let’s post today’s AQI forecast so we know what our air is like today. Find the AQI forecast at
AirNow.gov and post the information in a convenient location.

Ask students: Now that you know about the kinds of things that make our air polluted, what are some actions you
and your family can take to help keep our air clean? I’m going to show you some pictures of air pollution sources
and I want you to think of an action you can take to reduce the air pollution caused by that source. As you show the
Pollution Source Picture Cards, discuss with students the actions their families can take to help reduce air pollution. For
example, instead of driving a car, they can walk or bike to school, take the bus, car pool, etc. Record students’ ideas on
a chart.
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After you have discussed all of the picture cards, tell students they are going to become clean air champions and
help keep the air in their community safe and clean for everyone to breathe. Assign the “Clean Air Champion”
homework for students to complete with their families and ask them to commit to one or more actions that will help
reduce air pollution. Assign a due date for the homework.

Give students the post –assessment.
Math Extension: Designate one student to be the air quality inspector each day. Post the air quality forecast daily.
Students can track the air quality over a period of time and graph the number of green days, yellow days, etc.

Picture Books for Beginning Readers
Air
Israel Felzenswalb and David Palatnik
ISBN 9781483983868
This lesson connects science content to social
studies skills. Students identify simple actions
they can take to improve their community by
reducing air pollution.

Air Is All Around You
Franklyn Branley
ISBN 9780060594152 Lexile: AD330
Air: Outside, Inside, All Around
Darlene Stille
ISBN 9781404808379 Lexile: IG560

Students are assessed informally on their
contributions to whole group and small group
discussions.

Web Site

The post-assessment may be used as a
summative assessment.

PBS Kids: http://to.pbs.org/20rmqXs
Link to a short video, Sid and his Mom Talk About Air Pollution, from the Sid the Science Kid
series.

Environmental Protection Agency: http://1.usa.gov/1O5wdv5
Links to online interactive games and activities that teach students about the Air Quality Index.

Sonoma Technology Inc: http://bit.ly/1WgO4oK
This short video explains the EPA’s Air Quality Index, courtesy of Sonoma Technology, Inc.
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Air Quality Index Template
Color

Number

Words

INSTRUCTIONS:
1.) Replicate this template on a large poster or chart
paper.
2.) Post the Air Quality Cards on this chart. Use the
Air Quality Index as your guide.

Up in the Air: An Air Pollution Education Program, Grades K-2, Lesson 6.1
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Air Quality Index
Color

Number

Words

0-50

Good

51-100

Moderate

101-150

Unhealthy for
Sensitive Groups

151-200

Unhealthy

201-300

Very Unhealthy

Up in the Air: An Air Pollution Education Program, Grades K-2, Lesson 6.1
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Up in the Air: An Air Pollution Education Program, Grades K-2, Lesson 6.1
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Up in the Air: An Air Pollution Education Program, Grades K-2, Lesson 6.1
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Burning Wood in a Fire Pit or Fireplace
Up in the Air: An Air Pollution Education Program, Grades K-2, Lesson 6.1
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Driving a Car
Up in the Air: An Air Pollution Education Program, Grades K-2, Lesson 6.1
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Using Lots of Electricity
Up in the Air: An Air Pollution Education Program, Grades K-2, Lesson 6.1
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Using a Leaf Blower
Up in the Air: An Air Pollution Education Program, Grades K-2, Lesson 6.1
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Instead of...

I will...

 use a broom to sweep up the leaves.
 use electric lawn equipment instead of gas
powered.
using a leaf blower...

 not burn wood on a No Burn Day.
 use a gas fireplace instead of a wood burning
fireplace.
burning wood in our fireplace...

 walk or ride my bike to school once a week.
 carpool.
 take the bus or light rail once a week.
 combine errands.
driving...

 turn off lights when I’m not using them.
 use rechargeable batteries.
 recycle paper and plastic.
using lots of electricity...

Up in the Air: An Air Pollution Education Program, Grades K-2, Lesson 6.1
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Background Information for Teachers
Every minute of every day, we breathe six to ten liters of air. Breathing clean air is important to maintain our health. Millions of
Americans live in areas where the air is sometimes considered unhealthy to breathe because it is polluted. In Maricopa County,
ground-level ozone and particle pollution are two common pollutants that can affect the health of county residents and visitors.

Ground-level Ozone
Ozone is a gas consisting of three oxygen atoms. Ozone can be good or bad depending on where it is in the atmosphere.
“Good” ozone occurs naturally in the stratosphere approximately 10 to 30 miles above the earth’s surface. This good ozone
forms a layer that protects life on earth from too much of the sun’s harmful ultraviolet rays.
Ozone at “ground-level,” in the earth’s lower atmosphere, is bad because it pollutes the air. Ground-level ozone can cause
health problems such as difficulty breathing, aggravated asthma, reduced resistance to lung infections, colds, and eye irritation
An easy way to remember these differences about ozone is: “good up high, bad nearby.”
Ground-level ozone comes mostly from motor vehicles that we drive, factories that make products we use, and power plants
that produce our electricity. Ozone pollution is not produced directly from these sources. Rather, heat and sunlight “bake”
certain other chemicals (nitrogen oxides, or NOx, from vehicles and power plants; and volatile organic compounds, or VOCs,
from gasoline-powered cars, factories, and products such as paints), which causes a chemical reaction and produces ozone.
Weather is an important factor in ozone formation. More ground-level ozone usually is formed in summertime, when there is the
most heat and sunlight. Also, wind can transport ozone “downwind” to other areas far from where it was formed, and pollute
those areas.

Particle Pollution
Particle pollution is made up of tiny particles of dust, dirt, smoke, and liquid droplets. Particle pollution that is made up of
coarse particulate matter less than 10 microns in diameter is referred to as PM 10. It is generally emitted from sources such as
vehicles travelling on unpaved roads, construction sites, as well as windblown dust. Particle pollution that is made up of fine
particulate matter that is less than 2.5 microns in diameter is referred to as PM 2.5. This type of pollution results from fuel
combustion from motor vehicles, power generation, industrial facilities, as well as residential fireplaces, outdoor fire pits, and
wood stoves.
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Certain people are particularly sensitive to particle pollution, including children, the elderly, people with asthma and other
respiratory problems, and people with heart problems. Particle pollution may make people cough or have difficulty breathing,
and can make asthma and heart disease worse. People visit hospitals more often when there is a lot of particle pollution in the
air.

Temperature Inversion
Weather and air temperature can play an important role in air pollution. Under normal weather conditions, air temperature is
cooler as you move upward in the atmosphere; the air closer to the Earth is warmer than the air above it. The word “inversion”
means that something is reversed or turned upside down. So when a temperature inversion occurs, the opposite is true about
the air. During a temperature inversion, cool air is “trapped” under warmer air above it. Any pollutants in the cooler air are also
trapped under the warmer air, and cannot rise and move away, until the weather changes, such as a wind carrying the air
pollution away. While the temperature inversion is occurring, air quality in that particular location can get worse if there is a lot of
pollution there. Temperature inversions commonly occur in Maricopa County during the winter months and are responsible for
the “brown cloud” or smog you may see on days when pollution levels are high.

Understanding the Air Quality Index
The AQI is an index for reporting daily air quality. It uses a simple color-coded scale to tell you how clean or polluted your air is,
and how you can protect your health at different levels of pollution. The AQI helps to make daily air quality information as easy to
understand as weather forecasts.
The AQI is essentially a yardstick that runs from 0 to 500. The higher the AQI value, the greater the level of air pollution and the
greater the health concern. For example, an AQI value of 50 represents good air quality with little potential to affect public
health, while an AQI value over 300 represents hazardous air quality.
An AQI value of 100 generally corresponds to the national air quality standard for the pollutant, which is the level EPA has set to
protect public health. When AQI values are above 100, air quality is considered to be unhealthy, at first for certain sensitive
groups of people, then for everyone as AQI values get higher.
For more information visit Maricopa County’s website CleanAirMakeMore.com or the EPA’s website Airnow.gov
Sources: EPA’s AQI Toolkit for Teachers and CleanAirMakeMore.com
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Air: a mixture of many different gases
that make up Earth’s atmosphere.
Air Quality Index (AQI): a scale that
uses colors and numbers to tell how
clean or polluted the air is.
Asthma: a disease that makes it hard
for some people to breathe.
Classify: to arrange things into groups
based on the ways they are alike.
Clean: free from dirt or contamination.
Data: facts or information used to
understand something.
Diaphragm: a muscle that is located
under your ribs and is used in
breathing.
Dirty: soiled or filthy, unclean.
Dust: a fine powder made up of very
small particles of sand or dirt.
Environmental Protection Agency
(EPA): a government agency that was
created to protect human health and
the natural environment.
Equipment: supplies or tools needed for
a special purpose.
Gas: a form of matter that is not a solid
or a liquid. It is usually invisible.
Inspector: a person whose job is to look
at something carefully.

Invisible: something that cannot be
seen.
Lungs: the organ, or body part, that
people and animals use to breathe air.
Measure: to find out the amount of
something.
Monitor: to watch, observe, or check
something.
Nose: the part of the head through
which people or animals breathe and
smell.
Observe: to look closely at, or notice,
something.
Ozone: a gas that cannot be seen or
smelled. Ozone near the ground is bad
for people to breathe and harmful to
plants.
Particle: a very small part or piece of
something.
Pollution: a harmful substance that is
put into the environment and harms the
air, water, or land.
Sensitive: easily affected by something
in the environment.
Simulation: something that is made to
look or behave like something else so it
can be studied.

Smoke: a cloud of gases and dust that
forms when something is burned.
Soot: a fine powder that is made when
wood or coal is burned.
Trachea: a long tube in your neck and
chest that carries air into and out of
your lungs.
Visible: something that can be seen.
Volatile Organic Compounds (VOCs):
pollutants from car exhaust and factory
smoke.
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1001 N. Central Avenue, Suite 500
Phoenix, AZ 85004
(602) 506-6010 Main Line
(602) 506-6355 Education Outreach
Maricopa.gov/aq
CleanAirMakeMore.com
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