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Lesson Summary: In this activity, students will construct particle traps that they will then place at different locations around their neighborhood or school to obtain relative measurements of the amount of particulate matter in the air at different locations.  Students will formulate hypotheses as to which locations they believe have the most pollution due to particulate matter and then draw conclusions as to why they think this is so.


Subject: 
Science: Earth and Space Science, Science in Personal and Social Perspectives

Grade Level: 

· Target Grade: 7  

· Upper Bound: 8

· Lower Bound: 6

Time Required: 2 class periods, over a span of 3-4 days

Materials:

· 20 small pieces of wax paper, cut into 2 in. x 2 in. squares
· 20 small pieces of cardstock or cardboard, cut into squares slightly larger than the wax paper
· petroleum jelly

· 5 large glass jars
· Measuring Particulate Matter Worksheet



Lesson Plan: 
· Pre-Lesson Preparations: cut the squares of wax paper and cardboard into the 2 in x 2 in squares prior to beginning this activity.  This will help the activity proceed more smoothly.
· Review with the students the 6 common air pollutants discussed in the Science 5 PowerPoint: nitrogen dioxide, sulfur dioxide, particulate matter, ozone, lead, and carbon monoxide.  Ask the students if they can think of any methods they could use to measure the amount of any of these pollutants in the air.
· Inform the students that the usual way of measuring the amount of gaseous pollutants is by determining their weight in pounds.  This is a difficult task for many reasons: we cannot see the gases we are trying to measure, complex calculations are involved, and expensive instruments are required to get precise readings.  Explain to the students that because of this, we will be collecting data on the particulate matter, which can be easily seen when separated from the air.
· Next, assemble the particle traps by gluing or taping the wax paper to the cardboard.  Again, if this can be done before class, it would save much time.  
· Once the 20 particle traps are made, divide the class into 5 groups.  There should be no more than 4 or 5 students per group.  If group size exceeds this number, add additional groups and remember to make additional particle traps for those added groups.  
· Each group should have 4 particle traps.  Instruct the students to number their traps 1 through 4 and to place their names or a group name on the back of each trap.  
· The traps must then be prepared by smearing a thin layer of petroleum jelly on the wax paper.  From here on out the students should be careful and not drop or let anything touch the wax paper.  
· Each group will place 3 of their particle traps at 3 different locations around the school.  Encourage the students to place them at a variety of indoor and outdoor locations where they will not be disturbed and to try not to place them near any other groups’ traps.  It would be a good idea to attach a piece duct tape to the back of the traps so that they can be stuck vertically or horizontally on walls, thus decreasing the chance of disturbance.  The 4th particle trap is to be placed inside a sealed glass jar.  This will serve as a control. 
· At this time, students can formulate hypotheses as to which location they believe will gather the most particles and which will gather the least.  The hypotheses are to be recorded on the Measuring Particulate Matter Worksheet.
· Leave the particle traps in the locations the students chose for 2 to 3 days without disturbing them.  
· After 2 to 3 days, have each group collect their traps, carefully indicating on the back of the trap exactly where each one was.
· Using a microscope or magnifying lens, have each group carefully examine each particle trap and record their observations on the Measuring Particulate Matter Worksheet.  Fill in the chart by filling in the location of the numbered trap, the number of particles it collected, and any unique observations or comments (i.e. color of particles, size of particles, etc).  
· After the students have finished collecting data from their group’s traps, put a map of your school and the surrounding campus area on the chalkboard or overhead.  Have each group put a dot on the map that shows where each of their traps was placed.  To distinguish between highly polluted and less polluted areas, designate different colors of dots that correspond to more polluted and less polluted areas.  Have the students look at the results and determine as a class where around the school the most pollution due to particulate matter resides.  
· After the students are finished collecting data from their particle traps, they may be disposed of in the trash.  
Assessment: Students are to complete the discussion questions on the Measuring Particulate Matter Worksheet.  An optional assessment is to have the students write a conclusion in which they address the validity of their hypothesis, communicate their results, and offer suggestions as to why the air in some areas contained more particulate matter than the air in other areas. 
Lesson Extensions:

· To make this activity into an extended project the students can do outside of class, have the students construct their particle traps and, with an adult’s help, place several particle traps around their town to determine which part of town has the cleanest air.  The traps should be placed in a variety of locations, keeping in mind the things that may affect the amount of particulate matter in surrounding air (i.e. proximity to high traffic areas, proximity to any industrial parks that may be in their town, etc).
· Students can then record their data in charts (similar to that used in Measuring Particulate Matter Worksheet) and report to the class their findings on the location of particulate matter in their town.  
TEKS:

7.2 (B) Collect data by observing and measuring

7.2 (C) Organize, analyze, make inferences, and predict trends from evidence

7.2 (D) Communicate valid conclusions

7.14 (C) Make inferences about effects of human activities on Earth’s resources
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