 5E Lesson Planning Template 
	Grade/ Grade Band: Environmental Science
	Topic: Air Pollution
	Cycle # _____ in a series of _____ Cycles

	Brief Lesson Description:  Students explore local air pollution

	Current TN Science standards:

Course Level Expectations:
CLE 3260.6.1 Investigate the causes, environmental effects, and methods for controlling/preventing land, air and water pollution. 

Checks for understanding:

3260.6.1 Differentiate between point and non-point sources of pollution as they apply to air and water. 

3260.6.3 Investigate a state or local environmental issue involving pollution of land, air or water. 

	New TN Academic Standards for Science:

EVSC.ESS3: Earth and Human Activity 
13) Analyze and interpret data on the effects of land, water, and air pollution on the environment and on human health. Propose solutions for minimizing pollution from specific sources. 


	Science & Engineering Practices: 
	Crosscutting Concepts: ​ 



	Narrative / Background Information 

	Prior Student Knowledge: 

Students should have basic understanding of chemistry to understand the composition of the air pollutants.

Students should have experience with data collection and graphing.



	Possible Preconceptions/Misconceptions: 
Students may think that all air pollution is the same and is directly emitted from factories.

	LESSON PLAN – 5-E Model 

	ENGAGE:  Opening Activity – Access Prior Learning / Stimulate Interest / Generate Questions: 
Show students BBC video of air quality in China. https://www.youtube.com/watch?v=NP_Qm81p4u4 Students should record their observations during the video, using a graphic organizer:

What’s Happening

Why do you think that this is happening?

After watching the video, have students share their observations and reflections on the air quality.

Next, re-watch the video and have students generate questions they have about the air quality.  Record the questions on the board or on poster paper.

Finally, ask students how this relates to Memphis.  What do they think our air quality is like here?  What factors do they think impact air quality in Memphis?  Create a list on the board.
Examples: Factories, cars, power plants, weather

Some students might suggest that there are different types of air pollution, which would come from different sources.



	EXPLORE: Lesson Description – Materials Needed / Probing or Clarifying Questions: 

First, have students look at a map of Memphis and identify areas that they think will have high air pollution.  Allow them to explore using google maps and mark areas on a blank map that they think will have higher pollution.
Next, explain to students that the US collects air quality data all over the country every day.  Show them the AirNow website:

https://www.airnow.gov
And discuss the colors on the map.  Each color represents the air quality index (AQI) – from green for good to dark purple for hazardous.  

Then show them how to access historical maps for Memphis:

https://cfpub.epa.gov/airnow/index.cfm?action=airnow.mapsarchivecalendar
Make sure you set the map type to AQI and the Map Region to “Memphis, TN.”

Show students that you can change the AQI to “ozone” or “PM” – two different types of air pollution.

If you look at January, 2018, you can see we haven’t had any days that are hazardous.  Using the arrow at the top of the calendar, you can scroll back through the months.  Going back one month to December, 2017, you can see there are a few days that have some yellow, which indicates a moderate AQI of 51-100.  

Tell students we’re going to investigate data from Memphis over the past year.  Ask students what type of data, from the AirNow site, will be useful in answering our questions about air quality in Memphis.  Students may have different suggestions, and you should discuss these with them.  One common way to look at air quality is to record the number of days each month that are in each AQI group.  You should assign groups of students to record either Total AQI data, Ozone AQI data, or PM AQI data.  An example data table might look like:

Month

# Yellow Days

# Orange Days

# Red Days

# Purple Days

# Dark Red Days

January, 2017

February, 2017

March, 2017

April, 2017

May, 2017

June, 2017

July, 2017

August, 2017

September, 2017

October, 2017

November, 2018

December, 2018

Next, have students create graphs of their data.  If you have access to computers, this makes a great graphing exercise in excel.



	EXPLAIN: Concepts Explained and Vocabulary Defined: 
Ask students, based on your data, what can you conclude about air quality in Memphis?
Compare the Ozone and PM maps and look for patterns.  Some things to notice:

PM can be high over the winter, but Ozone is mostly high in the summer months.

Ozone had the most yellow days in May, PM had the most yellow days in September and November.
Yellow and Red Ozone days were generally north of the city
When students are done sharing their graphs, ask them what they think the source of their pollution (Ozone or PM) is.  Have them predict and then use the links at the bottom of the AIrNow page to learn more and answer the following questions:

- Describe your pollutant.

-Where does your pollutant come from?  i.e., what are the sources?

-What are some affects of your pollutant?

Next, have students share what they learned about their pollutant and ask students if what they see on the graphs makes sense with what they read about their pollutant?

Ozone is highest in warm months because it needs energy from the sun to form.

PM can be directly emitted into the air – maybe there were fires or other sources in the fall months.  There is also a large power plant south of the city that could be a source of PM.
Tell students that ozone is a secondary pollutant – it is formed from other chemicals that are released in the air.

PM can be secondary or primary – there are some sources, like combustion, that release PM directly into the air. 

Vocabulary: 

Ozone

PM

Primary 

Secondary



	ELABORATE:  Applications and Extensions: 

For the elaborate, students will compare the air quality in Memphis with another city.  Have students chose a city (or assign one to them) and ask them to first examine a map of the city to predict if it will have better, worse, or about the same air quality as Memphis.  It works best if groups all investigate different cities.  Students should generate detailed predictions based on what they know about the sources of PM and O3.
Then, have them create the same data tables and graphs as before, but for their new city.

Once they have created their graphs, have them share and compare with their Memphis map.  



	EVALUATE:  
To evaluate, have students write a one-paragraph summary of their comparison of Memphis and another city.  They should be able to compare both PM and O3 and logically explain why there were or were not differences in the two cities.



