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Can You Hear Me Now?
Marine mammals and sound waves
Summary
In this lesson students are going to compare sound data to the length of the animal making that sound. The students will try to make a correlation between the frequency and the length of the animal, which will lead to a discussion/exploration of the connection between frequency and wavelength. This lesson falls into the greater context of teaching principals of sound and waves. This lesson can be used to introduce the concepts of frequency and wavelength of sound waves or to help reinforce and build upon prior knowledge of properties of sound waves. The students will analyze data collected from hydrophones that are shown on spectrographs. Students will explore recordings of marine mammals to gain knowledge of waves and then apply that knowledge to analyze the link between frequency and wavelength. The students will be developing graphing and data analysis skills.   
[TAGS: wavelength, frequency, sound waves, marine mammals]
Key Concepts
· List the major concepts addressed in your lesson
PS4.A: Wave Properties
· A simple wave has a repeating pattern with a specific wavelength, frequency, and amplitude. (MS-PS4-1)
· A sound wave needs a medium through which it is transmitted. (MS-PS4-2)
· http://www.nextgenscience.org/search-standards-dci 
Objectives
Students will:
· Observe and identify marine mammal spectrographs
· Record wavelength and frequency data
· Explain the relationship between wavelength and frequency
· Communicate how animal size affects the wavelength (and frequency) of their calls
· Predict which animal produced a particular spectrograph
Materials
· Hertz So Bad - Linda Ronstadt - YouTube
www.youtube.com/watch?v=y56SNOsfgq8
· hahaha :)

· https://phet.colorado.edu/en/simulation/wave-on-a-string
· https://phet.colorado.edu/en/simulation/legacy/sound
· http://www.mbari.org/earth/2015/presenters/neukirk/Earth2015_Acousticpresentations/mbariEarth2015_AcouticPrimer2.pdf
· http://www.mbari.org/earth/2015/presenters/neukirk/Earth2015_Acousticpresentations/mbariEarth2015_slnintro.pdf
Procedure
1. Show the Dory Speaks Whale video clip https://www.youtube.com/watch?v=jJGeeryk0Eo

2. Introduce the fact that scientists study sounds to answer many different kinds of questions.

3. Introduce spectrograph by demonstrating how to record and visualize a student’s voice using Audacity (or other audio recording/visualization platform)

4. Direct the students to the marine mammal spectrographs and have them fill in the data chart

5. Students will take data from chart and plot it on a graph

6. Ask students if they see correlation between size of the organism and the frequency of its sound .  Have them hypothesize as to why 

7. Listen to marine mammal sounds to determine how frequency translates to sound pitch

8. Students use Phet simulation to explore and answer questions on worksheet about wavelength and frequency

9. For further explanation of wavelength and frequency, students watch Bill Nye video

10. Students compare violin and cello to elaborate their understandings of wavelength and frequency

11. Students write a paragraph explaining the relationship between marine mammal sizes and pitch of their voices using the concepts of wavelength and frequency

Assessment
· Performance—Students will analyze sound data and use a wave simulation. They will explain the connections among wavelength, frequency, pitch, and animal size.
· Product—Students will complete a multi-page worksheet that contains data table, graph, analysis questions, and a written explanation of their ideas about how animal size can be predicted from sound profiles.
Additional Resources
The following websites are full of fascinating information, especially if you are interested in sound and animal behavior.
Websites:
Audacity software: http://www.free-codecs.com/download/audacity.htm 
Background reading:

· https://www.google.com/search?q=piano+strings&rlz=1C1LDJZ_enUS504US504&espv=2&biw=1455&bih=726&tbm=isch&tbo=u&source=univ&sa=X&ved=0CCQQsARqFQoTCIj47evy78YCFc4siAodyHoMhg
· http://www.animalbehavioronline.com/soundproduction.html
· http://voices.nationalgeographic.com/2013/12/02/why-do-koalas-have-such-low-voices/
· http://www.learnnc.org/lp/editions/biomusic/6515
· http://ncvs.org/e-learning/science-fair/beast.html
· http://www.npr.org/2011/01/20/132650631/new-language-discovered-prairiedogese
· http://www.theatlantic.com/technology/archive/2013/06/animal-behaviorist-well-soon-have-devices-that-let-us-talk-with-our-pets/276532/
· http://www.pbs.org/wnet/nature/ocean-giants-the-whales-a-size-comparison/7605/
· http://www.coolantarctica.com/Antarctica%20fact%20file/wildlife/whales/whales_species.php
· http://www.pbs.org/wgbh/americanexperience/features/audio/whale-vocalizations/
· http://www.dosits.org/
· http://www.quora.com/How-do-the-size-and-shape-of-a-musical-instrument-affect-the-pitch
· https://www.nde-ed.org/EducationResources/HighSchool/Sound/frequencypitch.htm
Resources from Dr. Nievkirk

· http://www.mbari.org/earth/2015/resources15.html
· https://www.nde-ed.org/EducationResources/HighSchool/Sound/frequencypitch.htm
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