Project EDDIE: Environmental Pollution & Public Health
Instructor Notes

The flow of the module builds on itself as follows:

Part A: Students learn how to calculate a cancer mortality rate & interpret a bar graph

Part B: Students learn about environmental pollution impacting human health and how to use a t-test to evaluate if differences seen in the bar graph are significant

Part C: 
· Students learn about mountain top removal and PM2.5 pollution.  They use a t-test on a much larger set of data to see if there are significant differences between PM2.5 concentrations at sites that have and don’t have mountain top removal.  Students get to choose their mountain top removal site and control site.  Students can choose any combination mountain top removal site and control site and the difference in PM2.5 will be significant.  There is not a significant difference in PM2.5 between any of the mountain top removal sites.  It may be of value to have the students say what sites they chose and their p-values so that the students can see the consistent results across the combinations.
· Then, students look at modern cancer mortality rates decades later at the same sites.  They compare cancer mortality in West Virginia to whatever state they chose for their control site, and conduct a t-test.  It doesn’t matter what combination they chose, the difference is significant.

Suggested complementary activities:

1) Have students read Hendryx et al., 2012 (linked on Project EDDIE page for this module) and conduct a class discussion.  Questions for the students could include:
· What was the hypothesis of the paper?
· What methods did they use to test their hypothesis?
· Was there a significant difference between cancer rates in the mountain top removal and non-mountain top removal counties? How can you tell?
· How is this similar to the module you just completed?
· How is this different from the module you just completed?

2) Have students download and analyze PM2.5 data for their local area.  They can access the data at the EPA’s website for Outdoor Air Quality Data. Students can determine the average of the PM2.5 data for their local area or plot the data as a time series.  Have them investigate the following questions:
· Is the PM2.5 concentration of your local area higher or lower than the mountain top removal sites? Than the national average?
· What might be a major source of PM2.5 pollution to your area? This can include things like roadways, factories, dry windy conditions, etc.

3) Have students explore the CDC’s website the Stats of the States.  This is where the cancer mortality rate data was collected from.  Students can explore different sets of health data on the website for various states, or form their own experiments with data they download from that website.  

4) Have a discussion about Environmental Justice.  Students can learn about environmental justice at the EPA’s website on Environmental Justice or evaluate this map of air pollution sources and minority areas in Connecticut.  Students may want to read this news article on racism in Louisiana’s cancer alley.  Students can look at these health ratings of the states.

Ask students:
· Some states have much higher cancer mortality rates than others.  Is this just?
· Are there underlying social factors as to where these factories and mines are located?  What might those be?  Who would be able to afford keeping a mine or factory out of their area?

5) Have students make a presentation on their data as if they were presenting it in a court case. Students must make their findings accessible to the public while also integrating an explanation of their data analysis.  

[bookmark: _GoBack]6) Here are some examples of questions used in the open note quiz that was used in the pilot of this module.  Answers are bolded.

From the table in question 1 in part A, which state had the highest heart disease mortality rate?

Arkansas
Alaska
California
Arizona

Which statement below best describes the cancer mortality rate of Louisiana compared to the national average?

The cancer mortality rate of Louisiana was significantly higher than the national average
The cancer mortality rate of Louisiana was significantly lower than the national average
The cancer mortality rate of Louisiana was higher than the national average
There was no difference between Louisiana and the national average

Based on your analysis in this assignment, how did mountaintop removal coal mines impact cancer mortality rates in West Virginia years later?  Answer in 3-4 sentences for full credit.
