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Activity Summary: 
In this activity, students will examine the issue of water pollution after the Chernobyl accident in their own backyards – the United States.  Students will look at the three sources of water pollution in the United States, industrial, agricultural, and domestic.  Water pollution will be measured in units of BOD (Biochemical Oxygen Demand) in tons/year.  Students will make a bar graph out of M&Ms comparing how much water pollution comes from each of these three sources, and then they will calculate percents and turn their bar graph into a circle graph.


Subject: 

Math:  Numbers and Operations, Data Analysis and Probability, Representation. 

Grade Level: 

Target Grade: 6 

Upper Bound: 8 

Lower Bound: 6 
Time Required:  one class period

Materials: 
· blank sheet of printer paper for each student

· colored pencils

· 20 to 30 M&Ms for each student

· rulers

· Toxic Water Worksheet for each student


Lesson Plan:
· Put the students into groups of 2-3 to do this activity, because although they will each be doing the worksheet and graphs on their own, they should be discussing the activity and assisting each other throughout the period.  
· Students will begin this activity by making a bar graph from the data they haven been given on their worksheet about tons of BOD/year from three sources: Industrial, Agricultural, and Domestic.  Each M&M in their graph will represent 100,000 tons of BOD per year.  
· Students will take their blank sheet of printer paper, and draw an X-axis and a Y-axis on one side.  They will label the X-axis with something like “Sources of Water Pollution,” and then list Industrial, Agricultural, and Domestic as the sources on that axis.  
· Students will then label the Y-axis with something like “Tons of BOD per Year,” and can label it in units of 100,000 tons, with each division being the height of one M&M.  
· Their bar graph may look like this:
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· Once students have placed down their M&Ms, they will trace bars around each column of M&Ms, color the columns in, and finish labeling their graph.  They will then remove the M&Ms from the sheet of paper, and flip the sheet of paper over to make their circle graph.
· Students will follow along with their worksheet and calculate the percent of the total BOD per year that comes from each of the three sources.  They will then use this information to label the pie chart they make from their M&Ms.  
· Students will make the pie chart by placing the M&Ms in a circle on the back blank side of their piece of paper.  Students may have trouble forming a decent-looking circle out of their M&Ms, but it does not have to be perfect.  Make sure that when students form the circle, they know to keep M&Ms of the same color lined up beside each other.
· Once the students have their circle, they will make a mark for the center of the circle, and then draw lines connecting the divisions between each color to the center of the circle.  The students will understand what they need to do if the teacher gives an example of constructing the pie chart from M&Ms on a projector.  
· Below is what their pie chart should look like before they remove the M&Ms and trace around them.
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Assessment:
To ensure understanding, discuss with the students what they have learned using the M&Ms about the relationship between bar graphs and pie charts.  Also discuss with the students the implications of the tons of BOD per year contributed by each category.  Students should now observe that agriculture and people cause far more pollution than simply industrial uses.

Background & Concepts for Teachers:
The unit BOD (Biochemical Oxygen Demand) measures how much organic matter is in the water, and it is one way that we determine how polluted our water is.  It is measured by determining how fast biological organisms deplete oxygen in a body of water.  A higher BOD means that there is a low amount of dissolved oxygen in the water and is indicative of more pollution or contamination. 
References: 

· http://siteresources.worldbank.org/INTPHILIPPINES/Resources/PEM2003-pp7-16.pdf
TEKS:
6.1 (C) Represent real-life situations with integers

6.3 (B) Represent ratios and percents with models, fractions, decimals 

6.10 (A) Draw and compare different graphical representations of the same data

6.10 (C) Sketch circle graphs to display data
6.11 (A) Identify and apply mathematics to everyday experiences 

6.12 (A) Communicate mathematical ideas using words, graphs, models 
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