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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 substances that are added to our air every day. Daily activities like turning on lights or driving a car create 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 more pollution as well. The
purpose of this unit is to educate students and their families about the importance of clean air, and to encourage 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, Up in the Air: An Air Pollution Education Program provides teachers
with seven engaging, hands-on lessons designed to teach students in third through fifth 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 College and Career Readiness
Standards for both Math and English/Language Arts.

The unit plan includes:
Seven 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

Definition (5 pts.)

Characteristics (5 pts.)

(What is it?)

(What is it like?)

1.

2.

3.

4.

AIR POLLUTION
Examples (5 pts.)

Non-Examples (5 pts.)
Prevention

POLLUTANT

SOURCE

1.

1.

1.

2.

2.

2.

3.

3.

3.

4.

4.

4.

Up in the Air: An Air Pollution Education Program, Grades 3-5
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Pre and Post Assessment - Answer Key*

Definition (5 pts.)

Characteristics (5 pts.)

(What is it?)

(What is it like?)
Air pollution can make the air unsafe for people to
breathe.

Air pollution is something in the air that should not
be there. It makes the air unsafe to breathe and is
harmful to people, animals, and plants.

Air pollution can be caused by human activities or
natural events.
Air pollution can damage a person’s lungs.
Air pollution can travel thousands of miles.
Some air pollution is invisible and can’t be seen.

AIR POLLUTION





Examples (5 pts.)

Non-Examples (5 pts.)

Pollutants/Sources

Prevention

Dust or large particles (PM 10) from construction
sites, off-road vehicles, or dust storms.
Soot and smoke from fire pits, campfires,
fireplaces, or forest fires.



Small particles or PM 2.5 from car exhaust or
factory emissions.



Ground-level ozone from car exhaust and factory
emissions plus heat and sunlight.









Ride your bike
Walk to school
Car Pool
Use the bus or the light rail
Use a broom instead of a leaf blower
Turn off the lights
Use a gas fireplace instead of a wood burning
fireplace

*Note: These are possible answers.
Up in the Air: An Air Pollution Education Program, Grades 3-5
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Excellent

Satisfactory

(5 Points)

(3 Points)

Needs
Improvement
(1 Point)

Definition
(What is it?)

Student has given an
accurate and detailed
definition. It is written in a
complete sentence.

The student has given a
definition but some details
are missing. It is written in a
complete sentence.

The student attempted to
give a definition, but many
details are missing and it is
not written in a complete
sentence.

Characteristics
(What is it like?)

The student has accurately
identified and described 3-4
characteristics of air
pollution.

The student has accurately
identified and described at
least 2 characteristics of air
pollution.

The student has identified
and described 1
characteristic of air
pollution or has given an
inaccurate response.

Examples
(Pollutants/
Sources)

The student has accurately
identified 3-4 examples of
air pollutants and described
sources for each pollutant.

The student has accurately
identified at least 2
examples of air pollutants
and described sources for
each pollutant.

The student has identified
examples of air pollutants,
but did not describe
sources for each pollutant
or has given an inaccurate
response.

Non-examples
(Prevention)

The student has accurately The student has accurately The student has accurately
identified 3-4 actions that
identified 2-3 actions that
identified 1 action that will
will help keep our air clean. will help keep our air clean. help keep our air clean or
has given an inaccurate
response.

Up in the Air: An Air Pollution Education Program, Grades 3-5
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Students will understand organisms need air
for survival.

Students will identify air as a requirement for all
living organisms.



Students will classify items into one of two
categories: (1) necessary for survival (2)
not necessary for survival



Students will write a claim statement for
each item supported by a minimum of one
piece of evidence.



Students will write a short paragraph to
communicate prior knowledge of the
subject matter.

Consensus: an idea or opinion that is shared
by all members of a group.
Evidence: something which shows that
something else is true or correct.
Organism: any independently living thing.
People, animals, and plants are examples of
organisms.
Requirement: something that is needed or is
necessary.
Survival: to continue to live or exist.

Grade 3, AZCCRS, ELA, SL.3.1
Engage effectively in a range of collaborative
discussions (one-on-one, in groups, and
teacher-led) with diverse partners on grade 3
topics and texts, building on others’ ideas and
expressing their own clearly.
Grade 4, Science, Strand 4, Concept 3
PO 1. Describe ways various resources (e.g.,
air, water, plants, animals, soil) are utilized to
meet the needs of a population.
Grade 4, AZCCRS, ELA, SL.4.1
Engage effectively in a range of collaborative
discussions (one-on-one, in groups, and
teacher-led) with diverse partners on grade 4
topics and texts, building on others’ ideas and
expressing their own clearly.
Grade 5, AZCCRS, ELA, SL.5.1
Engage effectively in a range of collaborative
discussions (one-on-one, in groups, and
teacher-led) with diverse partners on grade 5
topics and texts, building on others’ ideas and
expressing their own clearly.
Grades 3-5, AZCCRS, ELA, W.3.10, W.4.10,
W.5.10
Write routinely over extended time frames and
shorter time frames for a range of disciplinespecific tasks, purposes, and audiences.

LESSON TIME:
45-50 minutes

Class set of Lesson 1:
Quick Write, one for
each student
 Class set of Lesson 1: Lab Sheet, one for
each group
 Lesson 1: Job Cards, one set for each group
 Survival Box (small plastic box or shoe box
with lid ),one per group with the following
items:
Small plastic bag of dirt or potting soil
Bottle of water picture card
Food picture card
Tree picture card
Toy car
Sun picture card
Small rock
Seed packet
Gloves (clothing)
Shelter picture card
Play money


What do all living organisms need for survival?
Air: an invisible mixture of gases that make up
Earth’s atmosphere and that plants and
animals need to survive.
Category: a group of things that are alike in
some way.
Claim: to say that something is true.
Classify: to arrange things into groups based
on how they are alike.

Assemble “Survival Boxes”, one for each
group.
 Copy Lesson 1: Lab Sheet, one for each
group.
 Copy a class set of Lesson 1: Quick Write,
one for each student.
 Copy and laminate Lesson 1: Job Cards,
one set for each group.
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Begin the lesson with a three minute ‘quick write’. Ask the question, “If you were stranded on a deserted island, what
would you need to survive?” If students have not done a quick write before, review the procedure with them. Tell them
they will have three minutes to respond to the question. For three minutes they will write as much as they can about the
question, writing down whatever comes into their minds. Tell them not to worry about spelling or grammar, just get their
ideas down on paper. Set a timer for three minutes and instruct students to begin. They will complete the first section,
What I think I know. Sections two and three will be completed after the investigation.
Introduce the “Survival Box”. Tell students: “Now that you’ve thought of some things you might need for survival if
you were stranded on a deserted island, I want you to think about things that all living organisms need for survival.”
Remind students that an organism is any independently living thing. Ask students to give examples of organisms.
Students may suggest people or animals. Remind them that plants are also organisms.
Tell students: “I have a box here called the Survival Box. It’s filled with some items that organisms may or may not
need for survival. Today you are going to work in groups to first identify the items in the box and then sort the items
into one of three categories: things that all organisms need for survival, things that are not necessary for survival, or
undecided.”
Divide students into small groups of 3-4. Begin the investigation by establishing group norms and expectations.
Explain to students they will each have a job to do for their group. Pass out the lesson one job cards. Review the job
description on each card. Depending on the maturity level of your students, you may allow students to choose jobs
within their groups or you may wish to randomly assign cards to students. If there are more than four students in a
group, students will job share.
Tell students: Let’s review the procedure for today’s investigation. The discussion leader will read the directions
and start the discussion. First, list all of the items you found in the survival box on your lab sheet. Then, look at
each item and think about whether or not all organisms need it for survival. Remember an organism can be a human,
an animal, or a plant. Your group must decide whether or not all organisms need the item for survival. The group
must reach consensus.
Consensus is when all members of a group are in agreement about an idea or opinion. If even one member of your
group does not agree, then you must put the item in the undecided category. Then write a claim about the item. A
claim is a statement that answers a question or tells what you think is true about an investigation. You must support
each claim with at least one piece of evidence. Your evidence tells why you think something is true. The recorder will
record notes about your group’s discussion. The reporter will check for consensus and report the group’s results to
the rest of the class.
Tell students that in science class it is acceptable to disagree and debate with each other, but students must have
evidence to support their argument and they must be respectful of other students’ opinions. You may need to model this
for younger students.
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Once students have chosen jobs, the materials managers may get a survival box for their group. Monitor the groups
and give them about 20-25 minutes to discuss and complete the lab sheet. There are 11 visible items in the box. The
12th item, air, is invisible. Tell students to examine the contents of the box very closely to see if they can identify all
twelve items in the box.
After all groups have completed the investigation, bring the class back together for a whole group discussion. Sort
the items again as a class. Ask the reporters from each group to name an item from the survival box and tell whether
their group decided if it was necessary for survival, not necessary, or undecided. Reporters must share evidence to
support their group’s claims. Encourage groups to agree or disagree with one another and offer evidence to support
their arguments. Continue the class discussion until all of the items from the survival box have been discussed and
sorted.
Ask students: Did anyone identify all twelve items in their survival box? If none of the groups identified air, challenge
them to name the 12th item. If needed, give clues like, “It’s found everywhere on Earth. All organisms need it for
survival. It’s invisible but you are using it right now.” Once students have identified that air is the 12th item, discuss
whether or not all organisms need air for survival. Students should know people and animals need to breathe air to stay
alive. They may also know that plants take in carbon dioxide and “breathe” out oxygen. Assess prior knowledge by
encouraging students to discuss what they know about air.

Guide the discussion so students understand that organisms need the following for survival:
Sunlight: the source of energy for life on Earth.
Water: for organisms to either consume or live in.
Food: provides energy for all living things to grow.
Habitat or shelter: provides the ideal temperature for an organism to survive.
Air: gives animals oxygen, which they use to make energy, and gives plants carbon dioxide for photosynthesis.

Tell students that in the next few lessons they will investigate air to learn more about this very important requirement
for survival.
Wrap-up: Students elaborate on their learning by completing the last two sections of the Quick Write, ‘What I’ve
learned’ and ‘My ideas have changed because.’
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This lesson connects science content to ELA
skills of writing and speaking and listening.
Students will engage in small group and whole
group discussions to offer claims and evidence
about organisms’ requirements for survival.
Students will also respond to an informal writing
prompt.

Trade Books for Students

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

Reference for Teachers

Questions, Claims, and Evidence: The Important Place of Argument in Children’s Science
Lori Norton-Meier, Brian Hand, Lynn Hockenberry, and Kim Wise
ISBN 9780325017273 (Resource for teachers)

Web Sites
Students are assessed informally on their
contributions to group and class discussions.
Student Quick Writes may be used as a formative
assessment.

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.

The Cooperative Learning Rubric may be used
as a self-evaluation tool for students to assess
their teamwork skills.
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If you were stranded on a deserted island, what would
you need to survive?
1. What I think I know…

2. What I’ve learned…

3. My ideas have changed because…

Up in the Air: An Air Pollution Education Program, Grades 3-5, Lesson 1.1
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Up in the Air: An Air Pollution Education Program, Grades 3-5, Lesson 1.1

14

What I found in the “Survival Box”
(Make a list)

Do people, animals, and plants need it to survive?
(Yes; No; I can’t decide)

CLAIM: What can I claim?
(I claim _____ is/isn’t necessary for survival.)

EVIDENCE: How do I know?
(I know it is/isn’t necessary for survival because____.)

1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.

Up in the Air: An Air Pollution Education Program, Grades 3-5, Lesson 1.1
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Excellent

Satisfactory

Needs Improvement

(10 points)

(8 points)

(4 points)

My group worked together My group argued a little,
without arguing. Everyone but we were able to
resolve our disagreement.
Teamwork did their assigned job.
It did not interfere with our
work. Almost everyone did
their assigned job.
My group stayed on task. My group stayed mostly on
We did not get distracted. task. We got distracted
Our discussions were
once or twice, but we were
On Task
related to the assigned
still able to complete the
work. We completed the work on time.
work on time.

Accuracy

We followed all of the
directions exactly as
stated.

My group disagreed a lot
and it interfered with our
work. We needed lots of
help to work together. One
or two group members did
all of the work.
My group was very offtask. The teacher had to
remind us to stay on task
many times. Some, or all,
of the work was not
completed.

We followed most of the We did not follow
directions with only one or directions and made many
two mistakes.
careless mistakes.

Two things our group did really well are…

Two things our group needs to work on are…

1.

1.

2.

2.

Up in the Air: An Air Pollution Education Program, Grades 3-5, Lesson 1.1
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A set of science
notebooks or
journals, one for each student
 Class chart with a Venn diagram
 Descriptive paragraph rubric, one for each
student


Students will understand air has physical
properties.

Students will observe ambient air quality
conditions and record their observations.



Students will organize their observations into
a brief descriptive paragraph.



Students will differentiate between something
that is “invisible” and “nothing”.

How can you observe something that is
invisible?

Grade 3, Science, Strand 1, Concept 1
PO 1. Formulate relevant questions about the
properties of objects, organisms, and events in
the environment using observations and prior
knowledge.
Grades 3-5, AZCCRS, ELA, 3.W.3, 4.W.3,5.W.3
Write narratives to develop real or imagined
experiences or events using effective technique,
descriptive details, and clear event sequences.
Grades 3-5, AZCCRS, ELA, L.3.5, L.4.5, L.5.5
Demonstrate understanding of figurative
language, word relationships, and nuances in
word meanings.

Describe: to explain what something is like,
including the appearance, sound, smell, and
taste.
Invisible: impossible to see.
Nothing: something that is not a thing, empty
space, does not exist.
Observation: a statement about something
you have noticed.

LESSON TIME:
40-45 minutes

Prepare a class set of Lesson 2: My Air
Journal. A link to video instructions for
creating paper journals is included in the
Additional Resources section.
 Prepare a Venn diagram on chart paper.
Use the following categories: invisible and
nothing.
 Copy Lesson 2: Descriptive Paragraph
Rubric, one for each student.
 Select an outdoor location where students
can observe ambient air conditions.


This lesson connects science content to ELA
standards. Students demonstrate writing and
language skills by identifying nuances in word
meanings and writing a short descriptive
passage based on personal experiences.

Students are assessed on their contributions to
class discussions.
Students are assessed informally on the
observations in their air journals.
Student writing is assessed with the Lesson 2:
Descriptive Paragraph Rubric.
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Begin the lesson by asking students why they didn’t notice or identify the air in the Survival Box. Students may say
they couldn’t see the air, the air was invisible.
Ask students: What does it mean when you say something is invisible? Students should be able to tell you that when
something is invisible, you can’t see it.
Ask students: So you didn’t think about air being in the box because you couldn’t see it? Call on students to respond
to the question. Continue the discussion. Ask students: What is the difference between something that is invisible and
nothing?
Record student responses on the Venn diagram. Students may struggle to describe the concept of “nothing.” Guide the
discussion so that students understand when something is “invisible,” it still takes up space even though it can’t be
seen, while “nothing” describes something that does not exist, or is empty space.

Ask students: How can you tell something exists if you can’t see it? How can you collect evidence about something
that’s invisible? Call on students to respond to the question and take note of their responses. Tell students that
scientists learn about the world by collecting evidence through observations. An observation is a statement about
something you have noticed.
Ask students to identify the five physical senses they use to observe or notice things. Students should be able to identify
their senses of sight, smell, touch, hearing and taste.)

Tell students: You are going outside today to observe outdoor air conditions using your five physical senses of
sight, hearing, smell, touch and taste. Record everything you observe in your air journal. You may use diagrams or
pictures in addition to words.
Review behavioral expectations before you go outside. Suggest to students they should spend part of the time with their
eyes closed in order to hear or smell better. Students should also record weather conditions such as hot or cloudy.
Tell students to write down any questions they may have about air, as well as ideas for future investigations.

Take students outside to observe and record observations of the air and weather.

Give students 10-15 minutes to complete this activity. Return to the classroom and discuss students’ observations.
Discussions will vary depending on outdoor air and weather conditions that day.
18

Tell students they will write a short paragraph describing the outside air. Review Lesson 2: Descriptive Paragraph
Rubric and give the students time to write. You may wish to extend this activity into language arts class. Another
option is to conduct this portion of the lesson as a shared writing experience. In a shared writing experience, the
students construct the text together while the teacher records their writing on an interactive whiteboard or overhead
projector.

Trade Book for Students
Air Outside, Inside, and All Around
Darlene Stille
ISBN: 9781404803466
Lexile: IG 560
Clean Planet
Tristan Boyer Binns
ISBN: 9781403468529

Reference for Teachers
Questions, Claims, and Evidence
Lori Norton-Meier, Brian Hand, Lynn Hockenberry, and Kim Wise
ISBN: 9780325017273 (Resource for teachers)

Websites

Time4Writing.com: https://www.youtube.com/watch?v=u0JOLkelxEk#t=39
Video that explains how to write a vivid descriptive paragraph.
Fold Something: https://www.youtube.com/watch?v=sQGf3y6nFww
Video instructions that demonstrate how to make paper booklets without tape, glue, or staples.
Air Quality: CleanAirMakeMore.com
Community website created to inform Maricopa County residents about air pollution.
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My Air Journal

Name:
Fold in half & cut along the dotted lines

Up in the Air: An Air Pollution Education Program, Grades 3-5, Lesson 2. Paper booklet, Page 1
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Fold in half & cut along the dotted line

Air Observations

Can you see the air? Can you feel it, smell it,
hear it or taste it? Use your five senses to
observe the air
around you.
Describe and draw
your observations.

2
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Up in the Air: An Air Pollution Education Program, Grades 3-5, Lesson 2. Paper booklet, Page 2

NOTHING
INVISIBLE
Up in the Air: An Air Pollution Education Program, Grades 3-5, Lesson 2
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Ideas

Excellent

Satisfactory

Needs Improvement

(25-20 points)

(20-10 points)

(10-0 points)

The writing is on topic and The writing is mostly on The writing is not focused
includes four or more
topic and includes at
on the topic. There are no
descriptive details.
least three descriptive descriptive details.
details.

The writing has a strong The writing has a
Organization beginning, middle, and beginning, middle, and
end with clear transitions. end with some
transitions.

The writing does not have
a clear beginning, middle,
and end. There are no
transitions.

Word
Choice

The writer uses a variety
of descriptive words
effectively without
repetition.

The writer uses some
descriptive words
without repetition.

The writer uses few
descriptive words. Many
words are repeated.

Sentence
Fluency

The writer uses a variety
of sentence structures to
engage the reader and
create interest. There are
no run-ons or fragments.

The writer uses complete
sentences with some
variety. There are no runons or fragments.

The writer uses repetitive
sentence structures.
There are run-ons and
fragments throughout the
writing.

Comments:

Total Points:
Up in the Air: An Air Pollution Education Program, Grades 3-5, Lesson 2
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Grade 3, Science, Strand 1, Concept 1
PO 1. Formulate relevant questions about the
properties of objects, organisms, and events in
the environment using observations and prior
knowledge.
Students will understand air has physical
properties.

Students will design an experiment to prove
that air has weight and takes up space.

Students will design and construct a system to
show that air can be used to perform work.

Students will respond to a writing prompt and
then revise their writing to demonstrate their
learning.

How can you prove something invisible, like
air, exists?

Grade 3, Science, Strand 1, Concept 2
PO 3. Conduct simple investigations in life,
physical, and Earth and space sciences.
Grade 4, Science, Strand 1, Concept 1
PO 2. Formulate a relevant question through
observations that can be tested by an
investigation.
Grade 5, Science, Strand 1, Concept 2
PO 3. Conduct simple investigations based on
student-developed questions in life, physical,
and Earth and space sciences.
Grade 5, NGSS, Matter & Its Interactions, 5PS1-1
Develop a model to describe that matter is
made of particles too small to be seen. (i.e., air
in a syringe or pumping air into a basketball.)

Gas: a form of matter that is not a solid or a
liquid. It is usually invisible.
Mass: the amount of matter in something,
measured in grams.
Matter: anything that has mass and occupies
space.
Molecule: the smallest amount of a specific
substance that has the properties of that
substance. Molecules are made up of atoms
that are bonded together.
Physical: existing in a form you can touch or
see.
Pressure: the force that is created when
something pushes against something else.
Property: a special characteristic of
something.
Weight: a measurement of how heavy
something is.
Work: a measure of the energy used to move
an object over a distance.






Grades3-5, NGSS, Engineering Design, 3-5ETS1-2
Generate and compare multiple possible
solutions to a problem based on how well each
is likely to meet the criteria and constraints of
the problem.



Grades 3-5, AZCCRS, ELA, W.3.10, W.4.10,
W.5.10
Write routinely over extended time frames and
shorter time frames for a range of disciplinespecific tasks, purposes and audiences.



Atom: the smallest particle of a substance that
can exist by itself.















LESSON TIME:
60 minutes
Class set of Lesson
3.1: Lab Sheet, one
for each student
Class set of Lesson 3.2 Lab Sheet, one for
each student
Class set of Lesson 3: Quick Write, one for
each student
Lesson 3: Job Cards, one set for each
group
Large drinking straws
Paper clips
String
Quart-size re-sealable plastic bags, one
box
Gallon-size re-sealable plastic bags, one
box
Pipe cleaners
Rulers
Meter sticks, one per group
7” wooden stir sticks
Masking tape
Dictionary, or other heavy book, one for
each group
Pencils
Self-stick notes

24

Copy Lesson 3.1: Lab Sheet and Lesson
3.2: Lab Sheet, one for each student.
 Copy Lesson 3: Quick Write, one for each
student.
 Copy Lesson 3: Job Cards, one set for each
group.
 Assemble materials for the investigation.


Students are assessed informally on their contributions to group and class discussion.
Students are assessed on their lab sheets. Students should provide at least one piece of
evidence to support each claim on the lab sheet.
Students’ Lesson 3: Quick Write may also be used to assess student thinking and learning.

Trade Books for Students
This lesson connects science content to ELA
skills of writing, speaking and listening.
Students will engage in small group and whole
group discussions, offering claims supported
by evidence. Students will also respond to an
informal writing prompt and elaborate on their
learning.

This lesson connects current Arizona Science
Standards to the Next Generation Science
Standards.

Air Outside, Inside, and All Around
Darlene Stille
ISBN: 9781404803466 Lexile: IG 560
Clean Planet
Tristan Boyer Binns
ISBN: 9781403468529

Reference for Teachers

Questions, Claims, and Evidence: The Important Place of Argument in Children’s Science
Lori Norton-Meier, Brian Hand, Lynn Hockenberry, and Kim Wise
ISBN 9781483983868 (Resource for teachers)

Web Sites

Air Quality: CleanAirMakeMore.com
Community website created to inform Maricopa County residents about air pollution.
ED.TED.COM: https://www.youtube.com/watch?v=VDf00z8sMFw#t=21
“How Heavy is Air?” is an animated video that explores the properties of air, video by Dan
Quinn and Sandro Katamashvili.
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Begin the lesson with a group activity. Tell the students they will work in groups to complete a challenge. They will
have three minutes to identify and list things that are invisible. They should list all of the invisible things they can think
of. Set a timer for three minutes and instruct students to begin.

After three minutes, ask groups to share their lists. Record their ideas on a class chart. Possible responses may
include simple answers like wind and germs, or more sophisticated answers like atoms, molecules, gravity, electricity,
magnetism, Wi-Fi, radio waves, cells, viruses, etc. Give students time to explore this topic. You may wish to extend the
activity further by asking students to sort their responses into categories based on similar characteristics.

Pass out the Lesson 3: Quick Write and tell students they will begin today’s investigation with a three minute quick
write. They will have three minutes to respond to the following question: “How can you prove something invisible, like
air, exists?” Set the timer for three minutes and instruct students to begin. Collect students’ Lesson 3: Quick Write.
Students will have an opportunity to elaborate on their learning at the end of the investigation.

Tell students: I want you to think about the following questions: How can you prove something invisible, like air,
exists? If something is invisible, does it take up space? Do invisible things have weight? You will explore these
questions in today’s investigation. Your challenge is to design an investigation that will show that air does, or does
not, take up space and have weight.
Tell students they will have the following materials to use: drinking straws, quart size and gallon size re-sealable plastic
bags, rulers, wooden stir sticks, string, masking tape, pipe cleaners and paper clips. Pass out Lesson 3: Job Cards and
Lesson 3.1: Lab Sheets. Point out that one of the job descriptions has changed. The discussion leader job has been
replaced with a new job, chief investigator. Review the new job description.
Tell students they must first develop a plan for their investigation. They must justify each of the materials they plan to
use, and the teacher must approve their plan before they collect materials and begin their investigation.

Monitor the groups as students begin to create their plans. Give students time to develop and revise their plans.
Remind them to fill out their lab sheets as they work.
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Initiate a whole group discussion after students have finished their investigation. Reporters share their group’s
results. Some of the groups may have used straws to blow air into the bags to show that air takes up space.
Ask students: How does this show that air takes up space? Students may respond that the bags expanded and
became larger when they blew air into them and this shows that air takes up space. Remind students that the “empty
bags” were not empty. They were filled with air molecules. When students blew air into the bag, more air molecules
were added and the bag expanded until it was full of air. The air molecules began pressing up against each other and
against the sides of the bag. This created pressure inside the bag. Ask students what would happen if they blew more
air into the bag than the bag could hold. (Students may know the bag will burst.)
Explain that the bag bursts because of the force of the air molecules pushing against the sides of the bag. When the
pressure becomes too great, the bag will burst. Ask students to identify other things that are filled with air. Possible
responses include soccer or basket balls, car or bicycle tires, balloons, etc.
Ask students if they were able to show that air has weight. Reporters explain their group’s findings to the class. Ideally,
most of the groups will have constructed some type of balance and compared an “empty” bag to a bag filled with air.
Students will observe a bag with more air tips lower on the balance than a bag with less air, indicating air does indeed
have weight. At this point, students may wonder why they don’t “feel” the weight of the air pressing down on them. (You
don’t feel it because it is pressing on you evenly from all sides.) Show students the short video “How Heavy Is Air?”

Review Lesson 3.1. Ask students if anything surprised them in the previous investigation. Tell them you have a new
question for them to investigate: “Can air be used to perform work or do a job?”

Explain to students they have two challenges to complete: The first challenge is to move a pencil, a drinking straw,
and a sticky note the distance of one meter. They may not touch the objects directly with their hands.
The second challenge is to raise the book off of their desk or table without touching the book. Give students the
following materials: Lesson 3.2: Lab Sheets, a meter stick, masking tape, a pencil, a straw and a sticky note, heavy
book, drinking straws and gallon size re-sealable plastic bags.
The meter stick is for measuring only. It may NOT be used to push or move the objects. The masking tape is for marking
the length of one meter on the floor.
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Give students 20-30 minutes to explore the challenges while you monitor the groups. Remind them to document
their test results on the lab sheet. Students may discover they can move objects by blowing air on them. They may
also discover it is easier to move the sticky note if they change its shape, for example, crumpling it into a ball. For the
second challenge, students may eventually work out a procedure that involves putting the book on top of several
empty bags. The students use the straws to blow air into the bags. As the bags fill with air, the book will rise off of the
table. It’s important to let students work out a solution by themselves, allowing time for them to test and revise their
procedures.

After students have had sufficient time to explore the challenges, engage them in a whole group discussion.
Reporters will report their group’s results to the class.
Some questions to guide the discussion are: What was your biggest challenge? How did you solve it? Did anything
surprise you? Did your first idea work? If not, how did you change your procedure? What would you do differently next
time?

Ask students: Can you think of other ways we use air to perform work or do a job? As a class, generate a list of
ways we use air to do work for us. Possible responses may include: ceiling fans, drinking straws, hot air balloons,
musical instruments, wind farms for generating electricity, bicycle or car tires, bicycle pumps, hang gliders, sail boats,
etc.

Return students’ Lesson 3: Quick Write. Tell them to reflect on the previous two investigations. They will explain what
they now know about air and elaborate on how their ideas have changed.
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How can you prove something invisible, like air, exists?
1. What I think I know…

2. What I’ve learned…

3. My ideas have changed because…

Up in the Air: An Air Pollution Education Program, Grades 3-5, Lesson 3.1
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TEST
(What I did)

OBSERVATION
(What I saw)

CLAIM
(What I think is true)

EVIDENCE
(How I know my claim is true)

Up in the Air: An Air Pollution Education Program, Grades 3-5, Lesson 3.1
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Challenge #1

Challenge #2

Move objects one meter without using Raise an object off of the table without
your hands.
using your hands.
TEST
(What I did)

TEST
(What I did)

RESULTS
(What happened)

RESULTS
(What happened)

Describe how you used air to move the objects:

Up in the Air: An Air Pollution Education Program, Grades 3-5, Lesson 3.2
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Students will understand air is a natural
resource that can be clean or polluted.

Students will differentiate man-made air
pollution sources from natural air pollution
sources.
 Students will investigate dispersion of
pollutants in a fluid.


Students will respond to a writing prompt and
revise their writing to elaborate on their
learning.
 Students will evaluate content from two
sources and evaluate the approach taken in
diverse media.


How do human activities impact the
environment?
 How does air pollution disperse in the
environment?


Grade 3, Science, Strand 3, Concept 1
P O 2. Describe the beneficial and harmful
impacts of natural events and human activities
on the environment.
Grade 3, Social Studies, Strand 3, Concept 5
PO 1. Identify ways in which humans depend
upon, adapt to, and impact the earth.
Grade 4, Science, Strand 3, Concept 1
Describe how natural events and human
activities have positive and negative impacts
on environments.
Grade 4, Social Studies, Strand 3, Concept 5
PO 3. Describe the impact of human
modifications on the physical environment and
ecosystems.
Grades 3-5, AZCCRS, ELA, 3.RI.7, 4.RI.7,
5.RI.7
Integrate and evaluate content presented in
diverse media and formats, including visually
and quantitatively, as well as in words.
Grades 3-5, AZCCRS, ELA, W.3.10, W.4.10,
W.5.10
Write routinely over extended time frames and
shorter time frames for a range of disciplinespecific tasks, purposes, and audiences.
Grade 3-5, AZCCRS, ELA, SL.3.1, SL.4.1,
SL.5.1
Engage effectively in a range of collaborative
discussions (one-on-one, in groups, and
teacher-led) with diverse partners, building on
others’ ideas and expressing their own clearly.

Air pollution: something in the air that should not
be there. It makes the air unsafe to breathe and
is harmful to people, animals, and plants.
Disperse: to move in different directions and
spread apart.
Dust: a fine powder made up of very small
particles of sand or dirt.
Emissions: the production and discharge of
something, such as gas or particle pollution.
Ozone: a gas that cannot be seen or smelled.
Ozone near the ground is bad for people to
breathe and harmful to plants.
Particle Pollution: air pollution that consists of
tiny, often microscopic particles of dust, dirt,
smoke, and liquid droplets.
Pollution: a harmful substance that is put into the
environment and harms the air, water, or land.
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.
Volatile Organic Compound (VOC): a carbon
containing substance that can easily evaporate
into a gas. Cars and factories can pollute the air
with VOC’s.
LESSON TIME:
50-60 minutes












Class set of Lesson 4:
Quick Write, one for each student
Set of Lesson 4: Job Cards, one set for each
group
Class set of Lesson 4: Lab Sheet, one for
each student
Eight round paint palettes (ice cube trays or
egg cartons will also work)
Eight 15 mL dropper bottles
16 oz. cups, one per group
Eye droppers, two per group
Red food coloring, 4 bottles
Green food coloring, 4 bottles
Small coffee filters, one per group
Box of round toothpicks
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Students are assessed informally on their contributions to group and class discussion.
Students are assessed on their lab sheets. Students should provide at least one piece of
evidence to support each claim on the lab sheet.








Copy a class set of Lesson 4: Quick Write,
one for each student.
Copy a class set of Lesson 4: Lab Sheet, one
for each student.
Copy and laminate a class set of Lesson 4:
Job Cards, one set for each group.
Number eight sections of the palette (or ice
cube tray) one through eight.
Assemble one lab kit for each group of
students. Plastic tubs or shoe boxes work
well as containers for lab materials. Each kit
should contain the following items:
 one bottle of food coloring
 one palette
 one 16 oz. cup
 two eye droppers
 one small coffee filter
 4-5 toothpicks.
You may wish to fill the dropper bottles with a
small amount of the food coloring if there are
concerns about giving students a full bottle
of food dye.

Trade Books for Students

Air Outside, Inside, and All Around
Darlene Stille
ISBN: 9781404803466 Lexile: IG 560
Clean Planet
Tristan Boyer Binns
ISBN: 9781403468529

Web Sites

Sunshine Coast Clean Air Society: https://www.youtube.com/watch?v=UtdKRvWC1yQ#t=55
“Common Air Pollutants and their Sources” video describes common sources and negative
health effects of air pollution
GeoBeats News: https://www.youtube.com/watch?v=_NmQW-vzRtA
“Air Pollution in China Causing Strong Storms in US” video explains the possible connection
between air pollution in China and extreme weather in the United States.
Newsela.com: https://newsela.com/articles/asia-ozone/id/7348/
Web Link to article: "Dirty Air from China is blowing across the ocean and polluting California"

This lesson connects science content to ELA
skills of writing, speaking, and listening.
Students engage in small group and whole
group discussions to offer claims and evidence
about how pollution disperses in a fluid.
Students also respond to an informal writing
prompt and elaborate on their learning.

NASA Goddard: http://bit.ly/1NG2fPD
“NASA Satellite Tracks Saharan Dust to Amazon in 3D” video shows how airborne aerosols can
travel around the planet.
Air Quality: CleanAirMakeMore.com
Community website created to inform Maricopa County residents about air pollution.
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Begin the lesson with a 3-minute ‘quick write.’ Give students a copy of Lesson 4: Quick Write. The prompt shows a
picture of trash burning (man-made air pollution) and a picture of a dust storm (air pollution caused by a natural event).
The prompt instructs students to write everything they know about the events shown in the pictures. Students should
complete only the “What I think I know” section. After three minutes, collect the quick writes. They will be used as an
assessment after lesson five.
Ask students: What can you tell me about the Quick Write pictures? Students may respond the pictures show smoke
or dust. Ask students what they know about smoke and dust. They may identify that smoke is a form of air pollution. It
is likely some students will have experienced a dust storm during monsoon season. Responses will vary depending on
the students’ prior knowledge and/or personal experiences. Guide the discussion so that students begin to develop a
collective definition for air pollution.
Create a list of air pollution sources, both natural and man-made. Examples of natural air pollution sources include
volcanoes, forest fires, and dust storms. Examples of man-made air pollution sources include factory emissions, car
exhaust, construction dust, off road vehicles, burning coal, campfires, etc. At the end of the discussion, students should
have a working definition for air pollution and understand air pollution can be caused by human activities or natural
events.
Tell students: Let’s take another look at the picture of the fire. What might the air be like if you are standing right
next to the fire? Possible responses may include: the air would smell bad or it might make you cough, etc. Students
with asthma might suggest the smoke from the fire would make their asthma worse.
Ask students: What if you moved a few feet away from the fire? Would the air quality change? What if you were one
mile or ten miles from the fire? Allow time for students to respond to the questions.
Ask students: What If you were fifty or one hundred miles away from the fire? Is there still smoke in air hundreds of
miles away from a fire? Students might tell you that smoke moves away from a fire and spreads apart.
Tell students: When pollution moves in different directions, we call that dispersion and that is what we are going to
investigate today.
Ask students: What are some problems we might encounter studying air pollution in a classroom? Student
responses may include smoke could make people sick, it’s against the rules to start a fire at school, it could be
dangerous, etc.
Tell students: If we are going to study air pollution in the classroom, we are going to need something that acts like air,
but is something we can pollute without breaking any school rules. Ask for ideas. If no one suggests water, ask
students: Could we use water to represent 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.) In our simulation, water will
represent clean air. Food coloring will represent pollution.
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Divide students into small groups of four to five students per group. Pass out Lesson 4: Job Cards. Give students
time to choose jobs. The materials managers will get the Lesson 4: Lab Sheets and lab kits. Review the lab directions
step-by-step. (Lab directions are also available in video form: Lesson 4: Lab Directions.) Each group will need
approximately 8 oz. of water. The materials manager will use the 16 oz. cup to collect the water.
Students begin with ten drops of food coloring in the first cell of the palette. They take one drop of food coloring from
the first cell and add it to the second cell. Then they add nine drops of plain water to the second cell. They take one
drop of the diluted food coloring from the second cell and place it in the third cell, adding nine drops of plain water to
the third cell. They continue this process for the remaining cells. Give students time to explore the materials and
complete the lab sheet. Monitor groups to assess their progress. Students will discover that the water in the eighth cell
will appear to be colorless. After students have diluted the food coloring in the paint palette, they divide a coffee filter
into eight sections, numbering each section. Using a clean toothpick, they will place one drop from each cell onto the
coffee filter section with the matching number.
Bring the students together for a whole class discussion after all groups have completed the lab. Ask reporters to
report their group’s results to the class. Student observations might include the color was darker in the first cell and
lighter in the second cell or the food coloring was invisible in cells seven and eight.
Some questions to guide the discussion include: Did all of the cells have some food coloring/pollution in them? In
which cells could you see food coloring/pollution? What did the solution look like in cell one compared to the
solutions in cells five or eight? What happened the further you got from cell one? Why do you think that happened?
How is this simulation like air pollution?
Give students time to argue with one another as they make claims supported by evidence. Some students may claim
there is no food coloring/pollution in cell eight because they can’t see it. In that case, review the discussion on invisible
vs. nothing from lesson two.
Ask students: If something is invisible, does that mean it doesn’t exist? If you can’t see the food coloring, does that
mean it isn’t there? What did you learn in lessons one and two? Tell students that air moves throughout Earth’s
atmosphere and pollutants that are added to the air move with the air. Winds can blow pollutants long distances.

Show students the NASA video clip: NASA-Satellite Tracks Saharan Dust to Amazon. Point out that the air pollution,
Saharan dust, is caused by a natural event. The particles of dust are one tenth the size of a human hair.
Ask students: If you were living in the Sahara, do you think you would be able to see the dust in the air? If you were
living in the Amazon, would you be able to tell that dust was in the air?
Show students the NASA video clips: Aerosols-Airborne Particles in Earth’s Atmosphere. Explain the videos show the
movement of three different pollutants around the globe: soot/smoke from fires, sulfates from cars, factories, and
volcanoes, and dust.
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Ask students: How are these videos related to the investigation you did today? Give students time to discuss this in
small groups.

Explain to students: In the water and food coloring investigation, all eight cells contained some amount of food
coloring. Cells seven and eight contained such small amounts of food coloring that the color was not visible. This is
similar to what happens in the atmosphere when air pollution disperses from its source. The particles are too small to
be seen and are spread out over a wide area. If you are standing next to a campfire, a factory or a highway, you can
see and sometimes smell the air pollution. As you move further away from the source of the pollution, you might not
see or smell it, but even small quantities of some pollutants can harm people, animals, and plants.

ELA Extension: Integrate science content with ELA instruction. Students watch the video clip, “China’s Air Pollution is
Blowing into the United States, study says” and read the article “Dirty air from China is blowing across the ocean and
polluting California”. Students evaluate and compare science content from diverse media. If interested in using this
extension activity, the article is available at Newsela.com. A link is provided under Additional Resources. A free account
is required to access the full content.
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Write everything you know about the events shown in these pictures:

1. What I think I know…

2. What I’ve learned…

3. My ideas have changed because…

Up in the Air: An Air Pollution Education Program, Grades 3-5, Lesson 4.1

38



















Up in the Air: An Air Pollution Education Program, Grades 3-5, Lesson 4.1



39

TEST
(What I did)

OBSERVATION
(What I saw. Draw and describe.)

1. Place ten drops of food coloring in cell #1 of the paint

palette.
2. Remove one drop from cell #1 and place in cell #2.
3. With a clean eye dropper, add nine drops of plain
water to cell #2.
4. Stir with a clean toothpick.
5. Take one drop from cell #2 and place in cell #3.
6. Add nine drops of clean water to cell #3.

Paint Palette

7. Stir with a clean toothpick.
8. Repeat this procedure for the remaining cells (4-8).
9. Divide the coffee filter into eight sections and number
each section.
10. Place one drop from each cell onto the coffee filter
section with the matching number. Use a clean toothpick.

Coffee Filter
CLAIM
(What I think is true)

Up in the Air: An Air Pollution Education Program, Grades 3-5, Lesson 4.1

EVIDENCE
(How I know my claim is true)
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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.
Particulate Matter (PM 10): pollution particles
that are up to 10 microns in size, dust, for
example.
Particulate Matter (PM 2.5): pollution particles
that are less than 2.5 microns in size, smoke,
for example.
Simulation: something that is made to look or
act 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.
Volatile Organic Compounds (VOCs): a carbon
containing substance that can easily evaporate
into a gas. Cars and factories can pollute the
air with VOC’s.

Grade 3, Science, Strand 3, Concept 1
PO 2. Describe the beneficial and harmful
impacts of natural events
and human activities on the environment.

Students will understand human activities
impact the environment in both positive and
negative ways.

Students will identify common air pollutants
and their sources.
 Students will distinguish actions that increase
air pollution from actions that reduce air
pollution.


Students will add and subtract multi-digit
numbers with fluency using the standard
algorithm.




Where does air pollution come from?
How do human activities impact the
environment?

Grade 3, AZCCRS, Math 3.NBT.A.2
Fluently add and subtract within 1000 using
strategies and algorithms based on place
value, properties of operations, and/or the
relationship between addition and subtraction.
Grade 3, Social Studies, Strand 4, Concept 5
PO 1. Identify ways in which humans depend
upon, adapt to, and impact the earth.
Grade 4, Science, Strand 3, Concept 1
PO 1. Describe how natural events and human
activities have positive and negative impacts
on environments.
Grade 4, Science, Strand 3, Concept 2
PO 2. Describe benefits (e.g., easy
communications, rapid transportation) and
risks (e.g., pollution, destruction of natural
resources) related to the use of technology.
Grade 4, AZCCRS, Math, 4.NBT.B.4
Fluently add and subtract multi-digit whole
numbers using the standard algorithm.

Data: facts or information used to understand
something.
Dust: a fine powder made up of very small
particles of sand or dirt.
Emission: the production and discharge of
something, such as gas or particle pollution.
Micron: a unit of measurement equal to one
millionth of a meter.





















LESSON TIME:
50-60 minutes
Air pollution playing
cards, one set for
each group
Lesson 5: Lab Sheet, one for each student
Lesson 5: Job Cards, one set for each group
Water
16 oz. cups, two per group, one will be used
for water collection and the second cup will
be used as a waste cup
9 oz. clear plastic cups, one for each group
15 mL dropper bottles, three for each group
Baby oil (vegetable oil may also be used)
Red and green food coloring
Cinnamon
Black pepper
2 oz. plastic containers with lids
Mini-spoons, two for each group
250 mL graduated cylinder, one for each
group
Metric measuring spoons, one set for the
teacher
Eye droppers, two per group
Sponges or paper towels for clean up
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This lesson connects science content to math skills of adding and
subtracting multi-digit numbers with fluency.








Copy and laminate Lesson 5: Air Pollution Game Cards,
one set for each group.
Copy a class set of Lesson 5: Lab Sheet, one for each
student.
Copy and laminate Lesson 5: Job Cards, one set for
each group.
Fill 8 dropper bottles with 15 mL (½ oz.) of oil. Prepare
the remaining 16 dropper bottles. Add two drops of red
food coloring to 125 mL (4 oz.) of plain water. Fill eight
of the dropper bottles with 15 mL of red colored water.
Add two drops of green food coloring to 125 mL (4 oz.)
of plain water. Fill the remaining eight bottles with green
water.
Assemble lab kits, one for each group. Each kit should
contain the following items: two 16 oz. cups, one 9 oz.
cup for the group to share, one dropper bottle with oil,
one dropper bottle with red water, one dropper bottle
with green water, one 2 oz. container with 15 mL (one
Tbsp.) of cinnamon, one 2 oz. container with 15 mL
(one Tbsp.) of black pepper, two mini-spoons, one 250
mL graduated cylinder, one set of Lesson 5: Air
Pollution Game Cards (24 cards per set), sponges or
paper towels.

Students are assessed informally on their contributions to group and
class discussions.
Students are assessed on their lab sheets.
Students’ Lesson 5: Quick Write may also be used to assess
student thinking and learning.

Trade Book for Students
Clean Planet
Tristan Boyer Binns
ISBN: 9781403468529

Web Site

Environmental Protection Agency:
http://airnow.gov/index.cfm?action=resources.aqi_toolkit: AQI Toolkit for
Teachers
Environmental Protection Agency’s Air Quality Index Toolkit for Teachers.
Sonoma Technology, Inc.: http://bit.ly/1WgO4oK
Short video that explains the Air Quality Index, video courtesy of Sonoma
Technology Inc.
Air Quality: CleanAirMakeMore.com
Community website created to inform Maricopa County residents about
air pollution.
University Corporation for Atmospheric Research Connect:
http://bit.ly/1LVo9Dh
“Ground Level Ozone: What Is It?” is a short animated video that
explains how ground-level ozone forms and impacts the environment
negatively.
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Review the previous lesson. Review how air pollution disperses in the atmosphere.
Ask students: What is air pollution and where does it come from? Discuss this question with your group and make a
list of things that pollute the air. Write down all of the sources you can think of. (Possible responses may include
factory smoke or emissions, car exhaust, forest fires, etc.)

Tell students: Today we are going to explore some common pollutants with an air pollution card game. We are
going to use water to simulate air. Let’s take a look at the pollutants. The first pollutant is particulate matter, which is
made of particles that are so small they are invisible. Particulate matter is often classified in two sizes, PM 10 and PM
2.5. PM 10 is made of small particles that are up to 10 microns in size, dust particles for example. We will use black
pepper to represent PM 10. PM 2.5 is made of tiny particles that are less than 2.5 microns in size. One source of PM
2.5 is smoke from fires. We will use cinnamon to represent PM 2.5.
Factories that use paint or cleaning solvents produce pollutants called Volatile Organic Compounds or VOC’s for
short. VOC’s can also come from car exhaust, permanent markers, or even hand sanitizer. We will use red and green
colored water to represent VOC’s. Another pollutant is ground-level ozone. Ground-level ozone is created when
VOC’s from car exhaust, factory emissions, and other sources react with heat and sunlight. This reaction creates
ground level ozone. High levels of VOC’s on a hot, sunny day will create high levels of ground-level ozone. We will
use oil to simulate ground-level ozone.
Students might mention the hole in the ozone layer. Tell students that ozone high in the atmosphere (Stratospheric
ozone) is helpful and shields us from the sun, but ozone near the ground is harmful to people, plants, and animals.
Teach students the rhyme “Ozone: good up high, bad nearby.”

Review the directions for the game. Materials managers get a lab kit and 250 mL (8 oz.) of water for their group. (Use
a 16 oz. cup for water collection.) Students measure 150 mL (5 oz.) of water and pour it into the 9 oz. cup. The card
manager shuffles the cards and places them on the table, picture side up. Students take turns choosing a card from
the pile. They follow the directions on the card, adding to, or subtracting “pollution” ingredients from, the cup of water.
They record information from the card onto their lab sheet. After all of the cards have been played, students total their
points. The student with the lowest score wins the round. Give students time to complete at least one round of the game.
Note: Students will use the droppers to remove “polluted” water from their cups. “Polluted” water will be collected in the
waste cup. You may need to demonstrate this for students so they understand they will remove a full dropper, not just a
single drop.
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Discuss the results of the air pollution card game. Use the following questions to guide the discussion: What did you
notice about the cards? (Some cards described man-made sources of air pollution, while others described natural
events that create air pollution.) Which sources had the greatest impact on air quality, pollution from natural events or
pollution from man-made sources? Why? How did the quality of the water in your cup change during the game?
What happened to your score when you added pollutants to your cup of water? (The score increased.) What
happened to your score when you subtracted pollutants and added clean water to your cup? (The score decreased.)
Which actions increased the amount of pollution in your cup? Which actions decreased the amount of pollution in
your cup?
Tell students: Human behaviors and environmental events affect air quality in both positive and negative ways.

Ask students: What does your score tell you about the quality of the water in your cup? (Lower scores mean less
pollution, higher scores mean more pollution.) The Environmental Protection Agency (EPA) developed a method to
score air quality using data collected from air monitors. The monitors measure the amount of particulate matter,
ground-level ozone, and other pollutants in the air at a specific location. This data tells us if the air might affect our
health. The EPA communicates information about air quality to the public using a rating scale called the Air Quality
Index, or AQI. It uses a system of colors and numbers to rate the quality of the air and inform the public about
potential health risks.
Show students the one minute video on EPA’s Air quality Index: http://bit.ly/1WgO4oK Post a copy of the Air Quality Index.

Students fill out the score card at the bottom of their lab sheet and compare their score to the numerical values on
the Air Quality Index. Then, they fill in the words that correspond to their numerical score and fill in the rectangle with
the appropriate color.

Math Extension: (optional) Divide students into groups according to the AQI color on their score card. Count the
number of students in each group. Display the data in a bar graph.

Return the Lesson 4: Quick Write to students and give them time to complete the last two sections. Collect the quick
writes to use as a formative assessment.
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Pollutant: Particulate matter (PM-10)
Source: Dust storm during monsoon season
(natural event)
Pollution Points: Plus 50 pts.

FOLD

Add: Two mini-spoons of black pepper

Pollutant: Ground-level ozone
Source: Excessive heat warning, 118°F in
Maricopa County (natural event)
Pollution Points: Plus 80 pts.

FOLD

Add: Ten drops of oil

Pollutant: Particulate matter (PM-2.5)
Source: Forest fire in Flagstaff (man-made/
natural event)
Pollution Points: Plus 35 pts.

FOLD

Add: One mini-spoon of cinnamon

Up in the Air: An Air Pollution Education Program, Grades 3-5, Lesson 5.1
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Pollutant: No pollution
Source: 500 families install solar panels and
reduce air pollution from power plant
emissions
Pollution Points: Minus 75 pts.
Remove: 30 full droppers of polluted water

FOLD

Add: 30 mL of clean water

Pollutant: No Pollution
Source: 50 families use a broom instead of
a leaf blower reducing dust and VOC’s
Pollution Points: Minus 25 pts.
Remove: 10 full droppers of polluted water

FOLD

Add: 10 mL of clean water

Pollutant: No pollution!
Source: 100 students walk or ride their bike
to school and reduce air pollution from cars
Pollution Points: Minus 50 pts.
Remove: 20 full droppers of polluted water

FOLD

Add: 20 mL of clean water

Up in the Air: An Air Pollution Education Program, Grades 3-5, Lesson 5.1
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Pollutant: Particulate matter (PM-2.5)
Source: 500 people burn wood in their
fireplaces Christmas Eve
Pollution Points: Plus 65 pts.

FOLD

Add: Two mini-spoons of cinnamon

Pollutant: Particulate matter (PM-2.5)
Source: Temperature inversion traps cold
polluted air near the ground (natural event)
Pollution Points: Plus 200 pts.

FOLD

Add: Two mini-spoons of cinnamon

Pollutant: Volatile organic compounds
(VOC’s)
Source: 1,500 people move to Phoenix.
Automobile traffic increases (man-made)
Pollution Points: Plus 150 pts.

FOLD

Add: Five drops of red water

Up in the Air: An Air Pollution Education Program, Grades 3-5, Lesson 5.1
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Pollutant: No pollution
Source: Valley Metro expands bus and light
rail routes. More people ride the bus to
work. Fewer cars mean less pollution.
Pollution Points: Minus 75 pts.
Remove: 30 full droppers of polluted water

FOLD

Add: 30 mL of clean water

Pollutant: No pollution
Source: 100 people carpool to work. Fewer
cars mean less air pollution.
Pollution Points: Minus 25 pts.
Remove: 20 full droppers of polluted water

FOLD

Add: 20 mL of clean water

Pollutant: No pollution
Source: A thunderstorm drops two inches of
rain on the valley. The rain washes dust and
dirt out of the air.
Pollution Points: Minus 30 pts.
Remove: 10 full droppers of polluted water

FOLD

Add: 10 mL of clean water

Up in the Air: An Air Pollution Education Program, Grades 3-5, Lesson 5.1
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Pollutant: Volatile organic compounds
(VOC’s)
Source: Factory emissions (man-made)
Pollution Points: Plus 25

FOLD

Add: Two drops of red water

Pollutant: Ground-level ozone
Source: Car exhaust, factory emissions, heat,
and sunlight (man-made and natural event)
Pollution Points: Plus 40

FOLD

Add: Five drops of oil

Pollutant: Particulate matter (PM-2.5)
Source: Smoke from a grass fire (natural
event)
Pollution Points: Plus 10

FOLD

Add: One mini-spoon of cinnamon

Up in the Air: An Air Pollution Education Program, Grades 3-5, Lesson 5.1
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Pollutant: Particulate matter (PM-10)
Source: Dust storm (natural event)
Pollution Points: Plus 15

FOLD

Add: One mini-spoon of black pepper

Pollutant: Particulate matter (PM-2.5)
Source: Fire, burning trash (man-made)
Pollution Points: Plus 30

FOLD

Add: one mini-spoon of cinnamon

Pollutant: Volatile organic compounds
(VOC’s)
Source: Power plant that generates electricity
(man-made)
Pollution Points: Plus 60

FOLD

Add: Three drops of green water

Up in the Air: An Air Pollution Education Program, Grades 3-5, Lesson 5.1
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Pollutant: Ground-level ozone
Source: Car exhaust, factory emissions, heat,
and sunlight (man-made and natural event)
Pollution Points: Plus 40

FOLD

Add: Five drops of oil

Pollutant: Particulate matter (PM-10)
Source: Dust, construction site (man-made)
Pollution Points: Plus 20

FOLD

Add: One mini-spoon of black pepper

Pollutant: Volatile organic compounds
(VOC’s)
Source: Car exhaust (man-made)
Pollution Points: Plus 75

FOLD

Add: Five drops of green water

Up in the Air: An Air Pollution Education Program, Grades 3-5, Lesson 5.1
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Pollutant: Particulate matter (PM-10)
Source: Off road vehicles (man-made)
Pollution Points: Plus 15

FOLD

Add: One mini-spoon of black pepper

Pollutant: Ground-level ozone
Source: Car exhaust, factory emissions, heat,
and sunlight (man-made and natural event)
Pollution Points: Plus 40

FOLD

Add: Five drops of oil

Pollutant: Particulate matter (PM-2.5)
Source: Open burn (man-made)
Pollution Points: Plus 30

FOLD

Add: One mini-spoon of cinnamon

Up in the Air: An Air Pollution Education Program, Grades 3-5, Lesson 5.1
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Pollutant

Source

Points (+/-)

Total: __________

My Air Quality Scorecard
According to the AQI, my air quality is (circle one):
Good
Unhealthy

Moderate

Unhealthy for Sensitive Groups

Very Unhealthy

Dangerous

Color the rectangle with the AQI color that matches your score:

Up in the Air: An Air Pollution Education Program, Grades 3-5, Lesson 5.1
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Grade 3, Science, Strand 1, Concept 3
PO 1. Organize data using the following
methods with appropriate labels: bar graphs,
pictographs, tally charts.
Students will understand air pollution is
harmful to people, plants, animals, and other
organisms.

Students will identify negative health effects
caused by air pollution.
 Students will collect data from a simple
investigation and display the data in an
appropriate graph or table.


Grade 3, Science, Strand 4, Concept 3
PO 5. Describe how environmental factors in
the ecosystem may affect a member organism’s
ability to grow, reproduce, and thrive.
Grade 3, AZCCRS, Math, 3.OA.C.7
Multiply and divide within 100.
Grade 3, AZCCRS, ELA, 3.RI.9
Compare and contrast the most important
points and key details presented in two texts on
the same topic.

Grade 4, Science, Strand 4, Concept 3
PO 1. Describe ways various resources (e.g.,
 Students will respond to a prompt and revise air, water, plants, animals, soil) are utilized to
meet the needs of a population.
their writing to elaborate on their learning.
 Students will compare and contrast key
Grades 4 and 5, Science, Strand 1, Concept 2
details of two texts on the effects of air
PO 5. Record data in an organized and
pollution.
appropriate format (e.g., t-chart, table, list,
written log).
Students will count the number of breaths taken
in one minute and multiply to find the number of
breaths taken in one hour and one day.

Grades 4 and 5, Science, Strand 1, Concept 4
PO 3. Communicate with other groups or
individuals to compare the results of a common
investigation.

How does air pollution impact human health?

Grades 4 and 5, AZCCRS, ELA, 4.RI.9, 5.RI.9
Integrate information from two texts on the
same topic in order to write or speak about the
subject knowledgeably.
Grades 3-5, AZCCRS, ELA, W.3.10, W.4.10,
W.5.10
Write routinely over extended time frames and
shorter time frames for a range of disciplinespecific tasks, purposes, and audiences.

Grade 3-5, AZCCRS, ELA, SL.3.1, SL.4.1,
SL.5.1
Engage effectively in a range of collaborative
discussions (one-on-one, in groups, and
teacher-led) with diverse partners, building on
others’ ideas and expressing their own clearly.

Asthma: a disease that makes it hard for some
people to breathe.
Lungs: the organ, or body part, that people and
animals use to breathe air.
Micron: a unit of measurement equal to one
millionth of a meter.
Sensitive: easily affected by something in the
environment.
Unhealthy: something that makes you sick or is
harmful to your health.
Variable: something in an experiment that can
be changed and may influence the outcome of
the experiment.










LESSON TIME:
50-60 minutes

Class set of Lesson 6:
Quick Write, one for
each student
Timers or stop watches, one for each group
Large straws, one for each student
Small straws, one for each student
Pencils, two for each group
Meter sticks, one for each group
Masking tape

Copy a class set of Lesson 6: Quick Write,
one for each student.
 Assemble a lab kit for each group. Lab kits
will include the following materials: jumbo
straws (one for each student), thin straws
(one for each student), one meter stick, two
pencils, one timer or stop watch, Lesson 6:
Lab Sheet (one for each student).
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Begin the lesson with a ‘quick write,’ “What happens to my lungs when I breathe polluted air?” Give students three
minutes to complete the first section of the ‘quick write’: “What I think I know”. They will complete sections two and three
after the investigation.

Tell students: Every time you take a breath, air enters your body through your nose and travels down the trachea
to your lungs. You do this all day and all night, even when you are sleeping. That’s a lot of breathing!
Ask students: How often do you think about breathing? Typically, students will say they rarely or never think about
breathing.
Ask students: Do you know how many times you inhale or breathe air into your lungs during one minute? What about
in one hour or one day? Let’s find out!

Give students the lab materials and tell them: You are going to work with a partner to measure how many times
you breathe in air during one minute. First, estimate how many times you think you take a breath in one minute.
Write your estimate on your lab sheet.
Next, count the number of times you inhale, or take a breath in, during one minute. Your partner will use the timer to
keep track of time and tell you when to start counting and when to stop counting. Remember to count only the
number of times you inhale.
Do NOT count the number of times you exhale, or breathe out. Record this number on your lab sheet. Use the
number of breaths per minute to calculate how many breaths you typically take in one hour and one day.
Example: 30 breaths per minute X 60 minutes in one hour =1,800 breaths per hour. 1,800 breaths per hour X 24 hours
in a day = 43,200 breaths in one day.

Give students approximately ten minutes to complete the activity. Discuss the results. Ask students: Are you
surprised by the results? Did you know how often you inhale air in a day? Have you ever had trouble breathing?
What can make it hard for you to breathe? Possible responses may include colds, allergies, or asthma.

Tell students: Sometimes things in the air, like dust or ground-level ozone, can make it hard for people to breathe.
Today we’re going to investigate how air pollution can make it difficult for your lungs to do their job.
Remind students that in lesson three they used their breath to move a pencil and a sticky note the length of one meter.
Tell students they are going to repeat the experiment using two straws, a large straw and a small straw. (The large straw
will represent the airway in a pair of healthy lungs. The small straw will represent the airway in a pair of unhealthy lungs.)
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Explain the procedure. Working in groups of two, students will use masking tape to mark the length of one meter on
the floor. They will place the pencil at one end of the tape. Students will move the pencil the length of one meter by
blowing air through the large straw. They will count the number of breaths it takes to move the pencil one meter,
conducting a total of three trials. They will repeat the procedure with the small straw. Students will average their trials
and record observations.

Allow 20-25 minutes for students to complete this investigation.
Discuss the results with the class. Guide the discussion with the following questions: What are your results? Was it
easier to move the pencil using the large straw or the small straw? (the large straw) How many more breaths did it
take to move the pencil using the small straw, compared to the large straw? Why do you think it was easier to move
the pencil when you used the large straw?
Students may respond it was easier to move the pencil using the large straw because more air could pass through it.
This investigation also provides an excellent opportunity to discuss methods of data collection, how variables can
influence the outcome of an investigation, as well as the rationale for conducting multiple trials.
Guide this part of the discussion with the following questions: Did you and your partner have identical results or
different results? What are some things that could have affected your results?
Possible answers include how fast you blew the air out of your lungs, how deep of a breath you took before blowing
through the straw, some students may have or greater lung capacity, etc.
Tell students: These factors are called variables. A variable is something in an experiment that can be changed and
may affect the outcome of the experiment. It’s important to identify all of the possible variables when you are
conducting an experiment. What could you have done to control some of the variables from this investigation?
Record student responses. Did you get exactly the same result or slightly different results each time you tried to
move the pencil with the large straw?
Explain that scientists conduct several trials to see if they get the same or similar results each time. This is one way to
make sure that the results of an experiment are consistent, reliable, and accurate.

Tell students they are going to watch a short animation about asthma. Show students the Mayo Clinic Asthma Attack
animation.
After viewing the animation, ask students: How did it feel when you tried to move the pencil using the thin straw and
how is that similar to an asthma attack. Allow time to discuss these questions.
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Tell students: 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 those harmful things in the air, like dust and
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. 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. It’s hard to move air through a smaller airway, just like it was harder to move air
through the smaller straw. Air pollution can make it difficult for kids with asthma to breathe. This is one way air
pollution can make someone unhealthy or sick.

Return Lesson 6: Quick Write to students. Tell students to complete sections two and three. Collect the quick writes
as a formative assessment.

Integrate science content with ELA instruction.
Students will compare and contrast information
from two articles on air pollution. The articles
discuss the negative health effects of air pollution
in two communities: Northern China and the
Navajo reservation in the Four Corners region of
the United States. If interested in using this
extension activity, the articles are available at
Newsela.com. Links are provided under the
additional resources section of this document. A
free account is required to access the full
content.

Trade Books for Students

Students create a graph to illustrate the results of
the jumbo straw/thin straw investigation.

Newsela.com: http://bit.ly/1pqPwtO
Link to an article about air pollution, “Dirty air takes years off the lives of northern Chinese,
study says” -- Articles on this site are available at a variety of Lexile levels. A free account is
needed to access the full content at newsela.com.

Students are assessed informally on their
contributions to group and class discussion.
Students are assessed on their lab sheets.

Air: Outside, Inside, All Around
Darlene Stille
ISBN 9781404808379 Lexile: IG560
Clean Planet
Tristan Boyer Binns
ISBN: 9781403468529

Web Site

Newsela.com: http://bit.ly/1WLxNeg
Link to an article about air pollution, “Coal power plant brings Navajo Reservation money, and
pollution”-- Articles on this site are available at a variety of Lexile levels. A free account is
needed to access the full content at newsela.com.

Mayo Clinic: http://mayocl.in/1VNyWCC
Video animation that shows what happens inside the lungs during an asthma attack.
Air Quality: CleanAirMakeMore.com
Community website created to inform Maricopa County residents about air pollution.

Students’ quick writes may also be used to
assess student thinking and learning.
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What happens to my lungs when I breathe polluted air?
1. What I think I know…

2. What I’ve learned…

3. My ideas have changed because…

Up in the Air: An Air Pollution Education Program, Grades 3-5, Lesson 6.1

59

How many times do I inhale air into my lungs in one minute?
ESTIMATE: I think I inhale air _________ times in one minute.
COLLECT AND ANALYZE DATA: Count the number of times you inhale air in one minute.
I actually inhale air______ times in one minute.
Use the number of breaths inhaled in one minute to calculate how many breaths are inhaled in one
hour and one day. Show your work below:
I inhale _________breaths in one hour and __________breaths in 24 hours.

How many breaths will it take to move a pencil one meter?
LARGE STRAW

THIN STRAW

Trial 1

breaths

Trial 1

breaths

Trial 2

breaths

Trial 2

breaths

Trial 3

breaths

Trial 3

breaths

Average of all three trials:

Average of all three trials:

My observations:

My observations:

Design a graph to display your data

Up in the Air: An Air Pollution Education Program, Grades 3-5, Lesson 6.1
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Students will understand air pollution can be
reduced with simple behavioral changes.

Students will describe three or more ways to
reduce air pollution.

Grade 3, Social Studies, Strand 4, Concept 5
PO 2. Describe ways of protecting natural
resources.
Grade 4, Science, Strand 4, Concept 3
PO 4. Describe ways in which resources can be
conserved.
Grade 5, Science, Strand 3, Concept 1
PO 2. Propose a solution, resource, or product
that addresses a specific human, animal, or
habitat need.

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.

LESSON TIME:
Grade 5, NGSS, 5-ESS3-1
30-45 minutes
 Students will research air pollution and create Obtain and combine information about ways
 Computers or
a project to demonstrate their learning.
individual communities use science ideas to
tablets
protect
Earth’s
resources
and
environment.
 Reference materials on air pollution for
 Students will present a research project to an
students to use in class.
audience of their peers.
Grades 3-5 AZCCRS ELA, 3.W.7, 4.W.7, 5.W.7  Project materials
Conduct short research projects that build
knowledge through investigation of different
aspects of a topic.
What actions can individuals take to improve
 Copy a class set of Lesson 7: Project Choice
local air quality?
Grades 3-5, AZCCRS, ELA 3.SL.4, 4.SL.4,
Board and Lesson 7: Project Rubric, double
5.SL.4
sided on one sheet, one copy for each
Report on a topic or text, tell a story, or recount
student.
an experience in an organized manner, using
 Copy a class set of Lesson 7: Project Plan
appropriate facts and relevant details to support
Sheet, one for each group.
main ideas or themes; speak clearly at an
understandable pace.
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For lesson seven, students demonstrate their learning through a project of their choice. They will research air pollution
and create a project to inform family and friends about the causes and effects of air pollution, as well as
recommendations to help reduce air pollution and improve local air quality. (This lesson may extend over several class
periods depending on time constraints and the needs of the students.)
Students will choose a project from Lesson 7: Project Choice Board and complete a project plan, subject to teacher
approval. The project plan will identify materials needed to complete the project and an estimated timeline. Some
projects, such as the brochure and picture book, will require only paper and art supplies. Other projects, such as the
movie trailer and the power point will require technology, such as computers, tablets, or special software.
Begin the lesson by reviewing the topics students have investigated in the air quality unit: air as a requirement for
survival, properties of air, types and sources of pollutants, how pollution disperses in the atmosphere, and negative
environmental/ health effects of air pollution.

Tell students during the next few class periods they will create a project to synthesize what they have learned about
air pollution and the importance of clean air. Students may choose to work independently, with a partner, or in a small
group.

Give students Lesson 7: Project Choice Board and Lesson 7: Project Rubric. Explain the project. Students choose a
project from the choice board. They create a plan that describes how they will accomplish their project and identifies
the materials they will need. After their plan has been approved by the teacher, students research air pollution and work
on their projects in class.
The project must include information on air pollution sources, effects of air pollution on human health and the
environment, personal connections, and recommendations for action. Upon completion, students will present their
project to an audience of their peers. They will be evaluated according to Lesson 7: Project Rubric.

Show students some examples of materials that promote clean air. The following examples were created by the
Maricopa County Air Quality Department:
Ozone Campaign Webpage: http://bit.ly/commit2one
No Burn Campaign Video: http://bit.ly/1VE90JK
Don’t Burn Wood Video: http://bit.ly/1NDTgnt
Clean Air Make More Video: http://bit.ly/1LV44v3
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Once the project has been explained, students may choose a project and begin working. The teacher monitors each
group’s progress. (The project may also be assigned as homework.)

The unit will conclude with the student’s air pollution project presentations. The post-assessment may be given any
time after the final projects have been presented.

Trade Books for Students
This lesson connects science content to ELA
skills of writing, speaking and listening. Students
conduct research on air pollution and create a
project to synthesize information from diverse
media and formats. Students present their
projects to an audience of their peers using
supporting details and speaking clearly.

Students are assessed on their research project
and presentation according to the project rubric.

Air: Outside, Inside, All Around
Darlene Stille
ISBN 9781404808379 Lexile: IG560
Clean Planet
Tristan Boyer Binns
ISBN: 9781403468529

Web Site

Maricopa County Air Quality Department: CleanAirMakeMore.com
Community website created to inform Maricopa County residents about
air pollution. Below are additional short videos on the importance of
clean air:
Clean Air Make More Video: http://bit.ly/1LV44v3
No Burn Campaign Video: http://bit.ly/1VE90JK
‘Don’t Burn Wood’ Video: http://bit.ly/1NDTgnt
Arizona Department of Environmental Quality: http://bit.ly/1T8c0aI
Fact sheet on ozone and air pollution.
Arizona Department of Environmental Quality: http://bit.ly/1YVWZ09
Fact sheet on health and particulate matter.
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Air Pollution Project
Due Date:

1. Choose a project. You may work by yourself, with a partner, or in a small group.

CHOICE BOARD

Brochure

Picture Book

Blog

Design a brochure to inform your
family and friends about air pollution.
Include pictures and text.

Write and illustrate a children’s
picture book to explain air pollution.

Write a blog to inform members of
your community about air pollution.

Play or Skit

Movie Trailer

Power Point

Write and act out a play or skit to
dramatize causes and effects of air
pollution.

Create a movie trailer to explain the
significance of air pollution.

Develop a Power Point to explain air
pollution.

Infographic

Commercial

3-D Exhibit or Model

Design an infographic to illustrate the Record a commercial to influence your
community to take action on air
causes and effects of air pollution.
pollution.

Construct a 3-D exhibit or model to
demonstrate the significance of air
pollution.

2. Complete the project plan sheet.
3. Research the topic.
4. Create your project. Your project MUST include:
CAUSES

HEALTH/ENVIRONMENTAL PERSONAL CONNECTIONS
EFFECTS
Your project must identify
Your project must explain
Your project must describe
three or more sources of air three or more effects of air one or more personal
pollution.
pollution.
connections.
(How have you been
personally affected by air
pollution?)

Up in the Air: An Air Pollution Education Program, Grades 3-5, Lesson 7.1

RECOMMENDATIONS
FOR ACTION
Your project must
recommend three or more
actions that will help reduce
air pollution and improve
local air quality.
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Excellent

Satisfactory

Needs Improvement

(20-15 pts.)

(15-10 pts.)

(10-0 pts.)

Sources

The project accurately
identifies three or more
sources of air pollution.

The project accurately
identifies at least two sources
of air pollution.

The project identifies only one
source of air pollution, or the
information is inaccurate.

Health/
Environmental
Effects

The project accurately
explains three or more health/
environmental effects of air
pollution.

The project accurately
explains at least one health/
environmental effect of air
pollution.

The project does not explain
the health/environmental
effects of air pollution or the
information is inaccurate.

Personal
Connection

The project describes one or
more personal connections
relevant to the topic.

The project describes at least
one personal connection
relevant to the topic.

The project does not describe
any personal connections
relevant to the topic.

Recommendations The project recommends
three or more actions to
reduce air pollution and
improve air quality.

The project recommends at
least two actions to reduce air
pollution and improve air
quality.

The project does not
recommend any actions to
reduce air pollution and
improve air quality.

Presentation

The project is well organized.
The text and pictures support
the message and enhance the
project. The presenter speaks
clearly without prompting.
There are no errors.

The project is mostly
organized. Most of the text
and pictures support the
message and enhance the
project. The presenter speaks
clearly with prompting. There
are few errors.

The project is disorganized.
The text and pictures do not
support the message or
enhance the project. The
presenter does not speak
clearly. There are many errors.

Up in the Air: An Air Pollution Education Program, Grades 3-5, Lesson 7.1
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Air Pollution Project Planning Sheet

My Project
(Please describe)

My Group
(Name everyone in your
group)

Timeline
(Estimate how much time
you will need)

Materials
(List all of the materials you
will need)

References
(Where will you find your
information?)

Up in the Air: An Air Pollution Education Program, Grades 3-5, Lesson 7.1

66

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.
Atom: the smallest particle of a
substance that can exist by itself.
Category: a group of things that are
alike in some way.
Claim: to say that something is true.
Classify: to arrange things into groups
based on the ways they are alike.
Consensus: an idea or opinion that is
shared by all members of a group.
Data: facts or information used to
understand something.
Describe: to explain what something is
like, including the appearance, sound,
smell, and taste.
Disperse: to move in different directions
and spread apart.
Dust: a fine powder made up of very
small particles of sand or dirt.
Emission: the production and discharge
of something, such as gas or particle
pollution.

Environmental Protection Agency
(EPA): a government agency that was
created to protect human health and
the natural environment.
Evidence: something which shows that
something else is true or correct.
Gas: a form of matter that is not a solid
or a liquid. It is usually invisible.
Invisible: something that cannot be
seen.
Lungs: the organ, or body part, that
people and animals use to breathe air.
Mass: the amount of matter in
something, measured in grams.
Matter: anything that has mass and
occupies space.
Micron: a unit of measurement equal to
one millionth of a meter.
Molecule: the smallest amount of a
specific substance that has the
properties of that substance. Molecules
are made up of atoms that are bonded
together.
Nothing: something that is not a thing,
empty space, does not exist.
Observation: a statement about
something you have noticed.
Organism: any independently living

thing. People, animals, and plants are
examples of organisms.
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.
Particle Pollution: air pollution that
consists of tiny, often microscopic
particles of dust, dirt, smoke, and liquid
droplets.
Particulate Matter (PM 10): pollution
particles that are up to 10 microns in
size, dust, for example.
Particulate Matter (PM 2.5): pollution
particles that are less than 2.5 microns
in size, smoke, for example.
Physical: existing in a form you can
touch or see.
Glossary continues...
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Pollution: a substance that is put into the
environment and causes harm to the
environment.
Pressure: the force that is created when
something pushes.
Property: a special characteristic of
something.
Requirement: something that is needed
or is necessary.
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.
Survival: to continue to live or exist.
Unhealthy: something that makes you
sick or is harmful to your health.
Variable: something in an experiment.
that can be changed and may influence
the outcome of the experiment.
Visible: something that can be seen.

Volatile Organic Compounds (VOCs): a
carbon containing substance that can
easily evaporate into a gas. Cars and
factories can pollute the air with VOC’s.
Weight: a measurement of how heavy
something is.
Work: a measure of the energy used to
move an object over a distance.
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