	Background - What does the teacher need to know before teaching this lesson?  

	[image: Image result for air pollution kids]
What is air?[footnoteRef:1] [1:  http://eo.ucar.edu/kids/sky/air1.htm] 

Air is a mixture of different gases that covers the Earth in a layer over 400 miles high. This layer is called the atmosphere. It contains roughly 78% nitrogen, 21% oxygen, and smaller amounts of argon, hydrogen, carbon dioxide, and others.

Why is air important?
Air is needed by almost all the living things living on Earth. Most plants and animals take in air, use the oxygen in it and give out another gas, carbon dioxide. This process is called respiration. Air also protects life on Earth by absorbing harmful ultraviolet solar radiation and reducing temperature extremes between day and night

What is air pollution?[footnoteRef:2] [2:  http://eschooltoday.com/pollution/air-pollution/what-is-air-pollution.html] 

Air pollution is caused by the accumulation of one or more chemicals or substances in the air in high enough concentrations to harm humans, other animals, vegetation, or materials.  Air pollution consists of chemicals or particles in the air that can harm the health of humans, animals, and plants. It also damages buildings. Pollutants in the air take many forms. They can be gases, solid particles, or liquid droplets. (National Geographic)

What causes air pollution?
Air pollution can result from both human and natural actions. Natural events that pollute the air include forest fires, volcanic eruptions, wind erosion, pollen dispersal, evaporation of organic compounds and natural radioactivity. Pollution from natural occurrences is not very often. Human activities that result in air pollution include emissions from industries and manufacturing activities, burning fossil fuels, and household and farming chemicals. For instance, common causes of air pollution are emissions from industrial facilities and electric utilities, motor vehicle exhaust, gasoline vapors, chemical solvents, roadway dust, and smoke. 

What are pollutants and emissions?[footnoteRef:3] [3:  https://www3.epa.gov/airquality/emissns.html] 

Pollutants are unwanted chemicals or other materials found in the air, at high enough concentrations to endanger the environment and people’s health. Emissions are discharges of a pollutant from a particular source (e.g., a factory) or group of sources (e.g., vehicles) into the air.

What is smog?[footnoteRef:4] [4:  http://www.epa.vic.gov.au/air/aq4kids/smog.asp] 

[bookmark: top]Smoke and fog together create smog. The term smog was first coined during the 1950s when it was used to describe a mixture of smoke and fog experienced in London. Major cities along the west coast of America were also experiencing a different type of air pollution. Smog occurs when emissions from industry, motor vehicles, incinerators, open burning and other sources accumulate under certain climatic conditions. 

Why is air pollution such a serious problem?
Air pollution can cause many health problems such as burning eyes, cancer, birth defects, brain damage, or even death. Air pollution can also damage the environment and property such as food crops, trees, lakes and buildings.

What is asthma?[footnoteRef:5] [5:  https://www.cdc.gov/asthma/impacts_nation/asthmafactsheet.pdf] 

Asthma is a condition that affects a person's breathing. Inside the lungs are airways called breathing tubes or bronchial tubes. With asthma, some of the smallest tubes can swell and narrow, making it harder for air to get through.

What Can I Do to Help Reduce Air Pollution?[footnoteRef:6] [6:  http://des.nh.gov/organization/divisions/air/tsb/ams/aqmdp/share.htm] 

Every time we drive to school, use our heater or air conditioner, clean our windows, or even style our hair, we make choices that affect air pollution. These steps, as well as many others, are things we all can do to help reduce air pollution.
· Conserve energy – remember to turn off lights, computers, and electric appliances when not in use.
· Use energy efficient light bulbs and appliances.
· Participate in your local utility’s energy conservation programs.
· Limit driving by carpooling, using public transportation, biking and walking.
· Combine errands for fewer trips, etc.
· Turn off your ignition if you’re waiting more than 10 seconds.  Do not idle.


	Further readings

	
Air pollution: https://www3.epa.gov/airnow/aquikids/games/aqi/Games.htm
Ways to reduce air pollution: http://www.vcapcd.org/pubs/Factsheets/50WaysfactSheet.pdf
Today's climate change: https://www3.epa.gov/climatechange/kids/basics/today/index.html
Causes of climate change: https://www3.epa.gov/climatechange/science/causes.html
The carbon cycle: http://earthobservatory.nasa.gov/Features/CarbonCycle/




	Standards - What standards are being met by teaching this lesson?

	
· K-12 Integrated Environmental and Sustainability Learning Standards (See Appendix Table 1)
· California Education and the Environment Initiative (See Appendix Table 2)
· Next Generation Science Standards (See Appendix Table 3)
· Common Core State Standards (See Appendix Table 4)




	Necessary supplies - What supplies will you need to teach the class?

	
· Pollution vs. Solution worksheet (provided in appendix)
· Blank sheets of paper, one per pair of students 




	Do Now - (Written on board/projector) What quick independent activity will students engage in as soon as they arrive in class that will review past learning or preview the day’s learning? (10 min)

	
Engage the students with a physical activity, which may be written on the board and read or simply announced: 

Notice how fast you are breathing when you’re not doing anything. Now do 10 jumping jacks. Notice how fast you’re breathing now. What happened? Why?

The point of this activity is to demonstrate the importance of air:

All of us need air to live, and we take in more air at a faster rate when our bodies work hard. If pollution makes the air dirty, it can make it difficult for people to take in air! Some people have a condition called asthma, which makes it especially hard to breathe when the air is dirty.

What else needs air to live? Do animals need air? Do fish need air? Do plants need air? The answer to all of these questions is “yes”! When air gets dirty from smoke, smog, and chemicals, we call it “polluted.” 

Air pollution isn’t just bad for humans, it also damages our environment. Air pollution can harm trees, crops, wildlife, lakes, rivers, and streams. Air pollution can also harm plants, fish, and other animals that live in the water. This is why it is so important for us to try to reduce air pollution!




	Objective for the Day – (Written on board/projector) What skill are you going to teach and what should the students be able to do by the end of the class to demonstrate what they have learned?

	
Today you will learn about air pollution. By the end of class, you should be able to explain what causes air pollution and what we can all do to reduce its effect on our health and the environment.

Keywords:
Air pollution
Asthma


	Purpose – Why is it important for students to learn this skill? Explain why today’s lesson matters. 

	
Air is critical to life, and air pollution is a cause of concern for the wellbeing of humans and other living organisms.




	Teaching the Skill – How will you teach this skill to students? What will the examples and the modeling look like? How will you ensure that all students are actively participating in the lesson?

	Step 1:

	
What’s in the Air gets Around! (10-15 minutes)

[bookmark: _GoBack]Provide each student with a copy of the worksheet from the NW Clean Air Agency (“Solve the Problem matching worksheet”). Project it on the board, if possible.

Go through the worksheet as a class. 

	Step 2:
	
Identifying the Problem (10 minutes)

After having completed the worksheet, ask the students to provide possible sources of pollution. It might be helpful to draw two columns on the whiteboard; label one “air pollution sources” and the other “air pollution solutions.”

What kinds of things produce air pollution? Are there certain activities that are not good for the environment?

Write the students’ answers on the board.


	Step 3:

	
Writing Prompt: Identifying Solutions (10 minutes)

Present this writing prompt to the students:

How can we reduce air pollution? Are there certain things you could change or do differently? Explain your thoughts.

Give the students five minutes to silently write down their ideas. Ask the students to tell you what they wrote and write their answers on the board. Discuss the alternatives as a class. Ask students what effect these decisions would have on air pollution. For example, riding the bus would decrease the amount of air pollution and riding a bike would emit no air pollution.




	Practice - What will it look like when you give the students the chance to practice on their own?  What activity will students complete? Remember, you are gradually releasing responsibility to the students over the course of the lesson. Students should ultimately be practicing the day’s objective independently. They might start by working in pairs or groups or with some helpful resources before working on their own. (10 min)

	
Provide one copy of the Pollution vs. Solution worksheet to each student. (See the appendix.) Give the students 5 to 10 minutes to complete the worksheet individually. Students should cross out sources of pollution such as the fire, cars, and factories, and color in buses, bikes, trees, etc.




	Closure – Discuss the day’s activity and lesson plan with the class.  (5-10 min)

	
Why is air pollution bad?  What effects does air pollution have on our environment? 

Do you know anyone with asthma? What do you think happens to someone with asthma when air pollution is especially bad? 




	Take Home/Homework – An activity for the students to take home and perform.  Optional: Have the students return the next day with proof of completion of the activity.

	
Encourage the students to explain what they learned to their parents or guardians. What can they do to help reduce air pollution?
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Appendix of Tables

Appendix Table 1: K-12 Integrated Environmental and Sustainability Learning Standards

	Standard 2:  The Natural and Build Environment

	· Students engage in inquiry and systems thinking and use information gained through learning experiences in, about, and for the environment to understand the structure, components, and processes of natural and human-built environments.

	Standard 3: Sustainability and Civic Responsibility

	· Students develop and apply the knowledge, perspective, vision, skills, and habits of mind necessary to make personal and collective decisions and take actions that promote sustainability.




Appendix Table 2: California Education and the Environment Initiative

	Principle I: People Depend on Natural Systems

	· The continuation and health of individual human lives and of human communities and societies depend on the health of the natural systems that provide essential goods and ecosystem services.

	Concept C: Students need to know that the quality, quantity, and reliability of the goods and ecosystem services provided by natural systems are directly affected by the health of those systems.

	Principle II: People Influence Natural Systems

	· The long-term functioning and health of terrestrial, freshwater, coastal, and marine ecosystems are influenced by their relationships with human societies.

	Concept A: Students need to know that direct and indirect changes to natural systems due to the growth of human populations and their consumption rates influence the geographic extent, composition, biological diversity, and viability of natural systems.
	Concept B: Students need to know that methods used to extract, harvest, transport, and consume natural resources influence the geographic extent, composition, biological diversity, and viability of natural systems.





Appendix Table 3:  Next Generation Science Standards

	From Molecules to Organisms: Structures and Processes

	· K-LS1-1: Use observations to describe patterns of what plants and animals (including humans) need to survive. 

	Science and Engineering Practices
	Disciplinary Core Ideas
	Crosscutting Concepts

	Analyzing and Interpreting Data: Analyzing data in K–2 builds on prior experiences and progresses to collecting, recording, and sharing observations.

Use observations (firsthand or from media) to describe patterns in the natural world in order to answer scientific questions.
 
Connections to Nature of Science: Scientific Knowledge is Based on Empirical Evidence: Scientists look for patterns and order when making observations about the world.
	LS1.C: Organization for Matter and Energy Flow in Organisms: All animals need food in order to live and grow. They obtain their food from plants or from other animals. Plants need water and light to live and grow.
	Patterns: Patterns in the natural and human designed world can be observed and used as evidence.

	Engineering Design

	· K-2-ETS1-1: Ask questions, make observations, and gather information about a situation people want to change to define a simple problem that can be solved through the development of a new or improved object or tool.

	Science and Engineering Practices
	Disciplinary Core Ideas
	Crosscutting Concepts

	Asking Questions and Defining Problems: Asking questions and defining problems in K–2 builds on prior experiences and progresses to simple descriptive questions.

Ask questions based on observations to find more information about the natural and/or designed world(s).

Define a simple problem that can be solved through the development of a new or improved object or tool.
	ETS1.A: Defining and Delimiting Engineering Problems: A situation that people want to change or create can be approached as a problem to be solved through engineering.

Asking questions, making observations, and gathering information are helpful in thinking about problems.

Before beginning to design a solution, it is important to clearly understand the problem.
	n/a

	Earth and Human Activity

	· 4-ESS3-1: Obtain and combine information to describe that energy and fuels are derived from natural resources and their uses affect the environment.

	Science and Engineering Practices
	Disciplinary Core Ideas
	Crosscutting Concepts

	Obtaining, Evaluating, and Communicating Information: 
Obtaining, evaluating, and communicating information in 3–5 builds on K–2 experiences and progresses to evaluate the merit and accuracy of ideas and methods. Obtain and combine information from books and other reliable media to explain phenomena.
	ESS3.A: Natural Resources: Energy and fuels that humans use are derived from natural sources, and their use affects the environment in multiple ways. Some resources are renewable over time, and others are not.
	Cause and Effect: Cause and effect relationships are routinely identified and used to explain change. 

Interdependence of Science, Engineering, and Technology: Knowledge of relevant scientific concepts and research findings is important in engineering. 

Influence of Engineering, Technology, and Science on Society and the Natural World: Over time, people’s needs and wants change, as do their demands for new and improved technologies.





Appendix Table 4: Common Core State Standards

	Mathematics

	Mathematical Practices

	Reason abstractly and quantitatively
· CCSS.Math.Practice.MP2: Mathematically proficient students make sense of quantities and their relationships in problem situations.

	Model with mathematics 
· CCSS.Math.Practice.MP4: Mathematically proficient students can apply the mathematics they know to solve problems arising in everyday life, society, and the workplace.

	Measurement and Data 

	Describe and compare measurable attributes
· CCSS.Math.Content.K.MD.A.2: Directly compare two objects with a measurable attribute in common, to see which object has "more of"/"less of" the attribute, and describe the difference. For example, directly compare the heights of two children and describe one child as taller/shorter.

	Represent and interpret data
· CCSS.Math.Content.2.MD.D.10: Draw a picture graph and a bar graph (with single-unit scale) to represent a data set with up to four categories. Solve simple put-together, take-apart, and compare problems using information presented in a bar graph.

	English Language Arts 

	Reading: Informational Text

	Key Ideas and Details 
· CCSS.ELA-Literacy.RI.2.3: Describe the connection between a series of historical events, scientific ideas or concepts, or steps in technical procedures in a text.

	Integration of Knowledge and Ideas 
· CCSS.ELA-Literacy.RI.2.7: Explain how specific images (e.g., a diagram showing how a machine works) contribute to and clarify a text.

	Writing

	Production and Distribution of Writing
· CCSS.ELA-Literacy.W.2.6: With guidance and support from adults, use a variety of digital tools to produce and publish writing, including in collaboration with peer.

	Research to Build and Present Knowledge 
· CCSS.ELA-Literacy.W.2.8: Recall information from experiences or gather information from provided sources to answer a question.

	Speaking and Listening

	Comprehension and Collaboration
· CSS.ELA-Literacy.SL.2.3: Ask and answer questions about what a speaker says in order to clarify comprehension, gather additional information, or deepen understanding of a topic or issue

	Presentation of Knowledge and Ideas
· CCSS.ELA-Literacy.SL.2.6: Produce complete sentences when appropriate to task and situation in order to provide requested detail or clarification.
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