STEM Lesson Plan: Noise Pollution Lab		Computer Science Teacher Guide

Teacher Guide: Noise Pollution Lab

1. Students should be talking about the properties and characteristics of sound in math and science. You may want to take a few minutes to reinforce the background concepts before starting the lab.

Background
We are going to model noise pollution in a high school cafeteria. Under the heading “What is Noise Pollution”, the EPA website, http://www.epa.gov/air/noise.html, states “the traditional definition of noise is ‘unwanted or disturbing sound’.  Sound becomes unwanted when it either interferes with normal activities such as sleeping, conversation, or disrupts or diminishes one’s quality of life.  The fact that you can’t see, taste or smell it may help explain why it has not received as much attention as other types of pollution, such as air pollution, or water pollution.  The air around us is constantly filled with sounds, yet most of us would probably not say we are surrounded by noise.  Though for some, the persistent and escalating sources of sound can often be considered an annoyance.  This ‘annoyance’ can have major consequences-- primarily to one’s overall health…Noise pollution adversely affects the lives of millions of people.  Studies have shown that there are direct links between noise and health.  Problems related to noise include stress related illnesses, high blood pressure, speech interference, hearing loss, sleep disruption, and lost productivity.  Noise Induced Hearing Loss (NIHL) is the most common and often discussed health effect, but research has shown that exposure to constant or high levels of noise can cause countless adverse health effects.”

In this unit, we are going to use (with permission from the authors) a collection of java media classes developed by Barbara Ericson and Mark Guzdial (Georgia Tech). These classes and tools, which are available at http://coweb.cc.gatech.edu/mediaComp-plan/101, encapsulate sound and facilitate experimentation with and modification of wav files. You will need to download and unpack http://coweb.cc.gatech.edu/mediaComp-plan/uploads/101/bookClasses-3-9-10.zip and http://coweb.cc.gatech.edu/mediaComp-plan/uploads/101/mediasources-no-movies-7-30-06.zip before starting the unit.
 
As the students have discovered in science, sounds are waves. The amplitude of a sound wave is a key component in a sound’s volume; the frequency is a key component in the pitch. If students choose to perform calculations related to the intensity of sound when they do the culminating activity, they will probably focus on the relationship intensity is proportional to the amplitude squared ( I = ka2).

We are going to use functionality provided by the SimpleSound, Sound and SoundSample classes to add different sounds together to generate noise in the same manner that noise builds in the cafeteria. We will also add echoes into sounds. Students will decide whether to incorporate these functionalities when they generate noise electronically.

2. The CompMedia folder needs to be accessible to students. If necessary, show students how to add a path to their IDE so that students don’t have to navigate too far and file names do not get too large in the code students write. It is also helpful to move the wav files from the Georgia Tech resources to a file for students to work from or have students put several wav files in a folder which is easy to access.
 
3. http://www.freesfx.co.uk/soundeffects/foley is a good source for free sound effects and foley files. There are many other online sites with great free/royalty-free sound files. Audacity, http://audacity.sourceforge.net/, is a good free tool for converting files to wav format and for editing sound files. 

4. Using the ExploringNoiseLab.java file and the Reference Page for Sound Files, help students learn the basics of working with sound files. Students should learn how to: 

· Write a simple driver which allows the user to navigate to a wav file on their computer and choose a file using FileChooser
· Open a file using an explicit file name
· Convert a wav file to a sound file via the sound constructor
· Play sounds 
· Explore sounds
· Write a loop to play a sound several times in a row, using the blockingPlay method
· Write a sound to disk, using the write (String fileName) method (Note: the write( ) command writes to the current directory unless another a path is explicitly stated in the filename)

5. Assign lunch-work (as opposed to homework): Before the next class session, students analyze and document “noise” in the cafeteria: What sounds do they hear? What number of people or things makes those sounds? How often do those sounds occur? Students create a table from the lunch-work. The table will be used during the design and production phase of the culminating activity.

6. After exploring sound as demonstrated in ExploringNoiseLab.java, use ChangingSoundsLab.java to teach students to:
· Get a list of soundSamples from a sound object
· Change the volume of a sound by changing the amplitude of a soundSample at a given index using the sound methods setSampleValueAt (int index, int value) and getSampleValueAt (index) 
· Generate new sounds by adding sounds together

7. Next, help students write an algorithm and code to create echoes by adding in quieter versions of a sound at set intervals in the sound.
  
8. Students should use incremental development and complete their test plans as they implement the code.

9. When coding is complete and students are able to open files, change sounds, and combine sounds, students are ready to work on the culminating task.

10. For the culminating task, students use their analysis of noise in the cafeteria, either foley or self-recorded files, and the sound, soundSample, and simpleSound classes to create, analyze and report on a model of noise pollution in a high school cafeteria.  

11. [bookmark: _GoBack]Computing deliverables for the culminating task include:

·  Lunch-work analysis of noise in the cafeteria:  10 pts
· Design of noise pollution model: 10 pts
· List of wav files used to generate model: 10 pts
· Printout of code for noise pollution model: 15 pts
· Wav file of noise pollution generated: 15 pts
 Modify the points (and the information in the lab) to reflect any modifications you make to the work. 
