[bookmark: h.gjdgxs][bookmark: _GoBack]Lesson Plan Asset Content Template (NEW Template)
Used by TRTs in Reformatting Lessons
Note: **Starred** are required for all lesson plans to be uploaded. 
**Park or Program Name 
	Glacier Bay NP and Preserve.



**Lesson Plan Title (255 characters maximum)
	Acoustics 2: Echolocation in Action

Original version: http://www.nps.gov/glba/forteachers/classrooms/echolocation-in-action.htm




**Essential Question and Objective(s)
This should include the lesson’s objective or what question the students should be able to answer at the end of the lesson. This section should also include a quick description of what the students will experience in the lesson.  (100 characters maximum)
	Students will engage in a listening game that simulates how killer whales use echolocation to find food in Glacier Bay. They will try to determine the location of nine sounds made from various locations around a circle – in front, behind, or to the side of them. The data collectors will record the results and the class will analyze the data.  In the final round, students will be introduced to ambient noise to see how it affects the ability of the killer whales to locate their prey.

Focus Questions:
1. How do marine mammals use sound?
2. What are the most common human-made sounds heard in the ocean?
3. How might vessel noise affect the behavior (feeding, diving, respiration, resting) of marine mammals?
4. Why is studying underwater acoustics important to the survival of marine mammals?




**Lesson Grade Level: (Check One of the following) 

___ Lower Elementary: Pre-Kindergarten through 2nd Grade 
___ Upper Elementary: 3rd Grade Through Sixth Grade 
__x_ Middle School: Sixth Grade Through Eighth Grade 
___ High School: Ninth Grade through Twelfth Grade 
___ College Undergraduate Level
___ Graduate Level (Masters, PhD)
___ Adult Education 

**Lesson Subject: (Check As Many as Apply)  

___ Social Studies 
___ Math  
__x_ Science  
__x_ Literacy and Language Arts  
___ Other: _________________________________________

Feature Image for Lesson
This will be shown next to your lesson on the Education Portal. Please upload or provide URL 
	




Alt Text for Feature Image
If the image does not display, what description do you want to appear in its place? 
	Killer whales use sound to find their prey.


**Common Core Standards: 
Want more information about Common Core? Go to  http://www.corestandards.org/ 
	
Grade Level 			Subject Area 		

Common Core Standards: 

CCSS.ELA-Literacy.W.6.2
Write informative/explanatory texts to examine a topic and convey ideas, concepts, and information through the selection, organization, and analysis of relevant content.

CCSS.ELA-Literacy.W.6.2.a
Introduce a topic; organize ideas, concepts, and information, using strategies such as definition, classification, comparison/contrast, and cause/effect; include formatting (e.g., headings), graphics (e.g., charts, tables), and multimedia when useful to aiding comprehension.

CCSS.ELA-Literacy.RI.6.7
Integrate information presented in different media or formats (e.g., visually, quantitatively) as well as in words to develop a coherent understanding of a topic or issue.
CCSS.ELA-Literacy.RI.6.8
Trace and evaluate the argument and specific claims in a text, distinguishing claims that are supported by reasons and evidence from claims that are not.








**State Standards: 
	

State			Subject 			Grade Level	

State Standards





Additional Standards(s) (255 characters maximum): Does this lesson meet additional standards? 
e.g. Next Generation Science Standards, National Council for Social Studies Standards, Advanced Placement (AP) Courses, International Baccalaureate (IB) Courses, Next Generation Science Standards 
	





Thinking Skills (Check As Many as Apply)
The thinking skills listed below are based on Bloom’s Taxonomy. Consider your lesson procedure and activities. Then check off the thinking skills that students will experience through your lesson. 

___ Remembering – Recalling or recognizing information ideas, and principles 

_x__ Understanding – Understand the main idea of material heard, viewed, or read. Interpret or summarize the ideas in own words.  

x___ Applying – Apply an abstract idea in a concrete situation to solve a problem or relate it to a prior experience. 

_x__ Analyzing – Break down a concept or idea into parts and show the relationships among the parts. 

_x__ Evaluating – Make informed judgments about the value of ideas or materials. Use standards and criteria to support opinions and views. 

[bookmark: h.tyjcwt]___ Creating – Bring together parts (elements, compounds) of knowledge to form a whole and build relationships for NEW situations. 

[bookmark: h.3dy6vkm]

Complete Lesson File
Is there a downloadable file (or PDF) for this lesson plan?  If yes, please upload or provide URL: 
Be sure your PDF or other file meets universal accessibility requirements, most PDFs do not.
	



Lesson Duration
 Time to complete this lesson plan in minutes (25 characters maximum)
	60 mins.



**Background Information for Teacher
What important content, contextual, or practical information and background knowledge does the teacher need to successfully implement this lesson? 
	Marine animals rely on sound to acoustically sense their surroundings, communicate, locate food, and protect themselves underwater. Some predators, like orcas (killer whales) and dolphins, use echolocation to find prey. By emitting short pulses of sounds called clicks, these marine mammals listen for echoes to detect prey and navigate around obstacles. Similarly, some fish are able to hear the killer whale clicks and avoid capture! Because these animals live in a relatively dark environment, being able to "see" acoustically is important to their survival. Engineers have mimicked this natural echolocation in SONAR (SOund Navigation And Ranging) which works the same way as echolocation in animals.
Some blind people use sonar by listening to the echoes from taps of their canes to help them avoid objects or help them determine how far they are away from a wall. Sound travels faster and farther underwater than through air. This means that sounds produced by marine animals and humans can travel great distances without much loss to the quality of the sound. These sounds are often reflected by underwater topography making it tricky to communicate using sound underwater. Marine mammals must be able to sort out all the echoes in the water in order to effectively communicate and feed. Whales and dolphin anatomy and sensory systems are adapted to meet this challenge. 
While humpback whales do not echolocate, they do use sound to communicate and may use sound to navigate and find food. Glacier Bay is currently studying the effects underwater sound may have on the feeding behavior of endangered humpback whales. Research shows that whales may move away from preferred feeding areas when disturbed by boat noise. Repeated disturbances could be detrimental to Alaskan humpbacks, who must feed enough during the summer to sustain themselves through their 3,000 mile roundtrip migration to and from Hawaii. Additionally, increased ambient noise, or background noise, may make it difficult for humpback whales and other animals to communicate, find mates and more.




**Important Vocabulary and Terms with Definitions:  
What terms and academic language will students learn in the lesson? Lessons typically include 5 to 15 terms and definitions. 
	echolocation, sonar, sound source






**Lesson Preparation: What preparation does the teacher need to do before the lesson? What supplies or materials should be gathered?
 
	Our "Underwater Acoustics" curricula unit is divided into three lesson plans, each taking one class session to complete. They are part of our "Middle School Scientists" series that explore the fascinating research and resources of Glacier Bay National Park. 



**Lesson Hook or Preview: What activity, video, song, or other experience could get the students excited about the lesson and thinking about the topic? Is there a way to make the lesson important to their lives or link the lesson content to what they already know? 

	Do Now: When you hear a strange noise, how do you figure out what it is? Jot down your thoughts in your notebook.




**Procedure: List the instructions the teacher should follow as Step One, Step Two, Step Three, etc. 

	Step1: Engagement
(10 minutes)
Tell students they are going to hone their sense of hearing by using their hands to make "cups." Teach them how to cup their hands around their ears facing forward, then backward. This will help focus sounds to their ears. Tell them it may be useful during the next investigation. Allow them to experiment with their new "ears" by trying to focus on a sound in the room. You can have a student go to the back of the room and clap. 
Ask students to carefully listen to several underwater sounds from the clips provided. All of these sounds were recorded using the hydrophone in Glacier Bay. Listen to all six, so students will have the opportunity to discriminate between human-made, animal, and other natural sounds. As you play each clip, have students try to identify the sound source (what is making the sound) and write it in their journals. Ask students to explain experiences they've had with sound underwater.
	Animal Sounds
Whale Song
Glacier Bay harbor seal
Seabirds Diving at Sea Surface
Seabirds Calling at Sea Surface
Other Natural Sounds
Heavy Rain
Light Rain
Snowfall
Light Winds
Vessel Sounds
Cruise Ship
Small Diesel Engine
State Ferry
Outboard Engine (60 hp) at 20 knots
Outboard Engine (60 hp) at 10 knots

Step 2: Investigation
(30 minutes)
1. Tell students that they will have a chance to experience echolocation for themselves. If you have a large class, you may want to divide them up into smaller groups of 10-12 students. Try to spread students and/or teams out as much as possible so that each team can focus on their own finger snapping noises without being distracted by other teams. Conducting this activity outside or in a school gym is ideal. Give a brief explanation of how killer whales use echolocation to find food. Then go over the activity. It will be conducted in three rounds.
2. Give each group a blindfold. One person will volunteer to be the killer whale, who will be blindfolded. If a student feels uncomfortable being blindfolded, just have him/her close their eyes. Another student will volunteer to be the data recorder. Give the data recorder three data sheets, one for each round. The data recorder will stand off to the side while the other students in the group form a large circle around the killer whale. Be sure students are spread out and not within arms' reach of each other or the killer whale. 

Note: They will conduct this activity several times using natural ambient sounds and human-made ambient noise. The goal of this activity is to have students understand that there are many natural, animal, and human-made sounds in the ocean, but human-made sounds may have an impact on the behavior of marine mammals. In Glacier Bay, researchers are concerned about the impacts vessel traffic noise may have on endangered humpback whales.
3. Have student gently blindfold the killer whale so that she or he is unable to see. The other students form a big circle around the killer whale. The killer whale should stand facing the same direction for the duration of the activity. When the killer whale hears the sound, he/she will say whether the sound came from behind, side, or front. The data recorder will write down the results on the chart. 
4. In the first round, students forming the circle should just snap their fingers when instructed by the data recorder. Following the Echolocation Worksheets (Round 1,2,3), the data recorder will point to a student who will then snap their fingers from the indicated location (front, side, behind). The student should snap their fingers, just one time. 
5. The killer whale will say where she or he thinks the sound came from using the terms: front, side, behind. The data recorder will record the actual location on Echolocation Worksheet Round 1 and mark if this was right or wrong. The data recorder will follow the data sheet for all nine locations as students in the circle snap while the killer whale tries to determine the location. The game is over when the data sheet is complete.
6. The second round is the same as the first. If you'd like new students can be chosen to be the killer whale and data recorder. Make sure the data recorder has Echolocation Worksheet Round 2. 
7. In the third round the ambient noise of humming will be introduced. The killer whale will continue to try to discern the location of the finger snaps, but the other students will be humming. They can hum the same tune or each choose their own. They are creating ambient noise. Make sure the data recorder is ready with Echolocation Worksheet Round 3. This is a great opportunity to discuss the difficulty in "sorting" sound. How might this influence a killer whales ability to use echolocation to find food? How did this ambient noise make them feel?   
8. At the conclusion of Round 3, each group should have three sets of data sheets. Break them into smaller groups so that several students are working together to compile the data. Using the Echolocation Bar Graph Worksheet, have students analyze their data. When all groups have completed their bar graph, have them share their results. If you have time, the class can make one giant bar graph. 
Step 3: Explanation
(10 minutes)
Talk about the results and discuss why some locations were harder to guess than others. Did anyone use their "cups" to focus sound during the activity? Encourage students to think about why ambient noise made it harder to guess the location of the finger snaps. How might this noise affect marine animals? Why is it important for researchers to study sound in Glacier Bay? How could park managers eliminate or moderate human caused sounds that may disturb wildlife in Glacier Bay? 










Lesson Materials: Any worksheets, photos, primary source, scientific data, maps, graphic organizers, or PowerPoints should be described and attached using the template below. Please create additional materials boxes if necessary. 

Material #1
Title (255 characters maximum):
	Echolocation Worksheet



Summary (how does the material function in the lesson?):
	Students use in rounds 1 to 3.




Downloadable file of this material in original format if possible, such as Microsoft word or PowerPoint (Please upload or provide URL) 
	



Material #2
Title (255 characters maximum):
	Echolocation Bar Graph Worksheet.



Summary (how does the material function in the lesson?):
	Worksheet for student use in step 2.




Downloadable file of this material in original format if possible, such as Microsoft word or PowerPoint (Please upload or provide URL) 
	





Material #3
Title (255 characters maximum):
	



Summary (how does the material function in the lesson?):
	




Downloadable file of this material in original format if possible, such as Microsoft word or PowerPoint (Please upload or provide URL) 
	




Assessment Materials 
How can teachers tell that each individual student has met the objective? How will teachers see if each student knows the answer to the essential questions or has mastered the skills? Attach below the assessment and, if applicable, a rubric or answer key.  

Assessment
Title (255 characters maximum):
	



Summary (how does the material function in the lesson?):
	




Downloadable file of this material in original format if possible, such as Microsoft word or PowerPoint (Please upload or provide URL) 
	




Assessment Rubric or Answer Key 
Title (255 characters maximum):
	



Summary (how does the material function in the lesson?):
	




Downloadable file of this material in original format if possible, such as Microsoft word or PowerPoint ((Please upload or provide URL) 
	



Supports for Struggling Learners
If a learner is struggling to understand the objective, essential question, or skills presented in the lesson, what can be done to help this learner? Is there a lower reading level version of text? Is there a more image heavy or simplified version of content? Can supportive devices be provided such as calculators?
	







Extensions for Excelling Learners 
If a learner is really excelling at the objective and skills presented in the lesson, what can be done to continue to challenge this learner? Can the student create a product or learn more in depth about the content? 
	Have students compile their data and make comparisons. Create one large chart or bar graph using computer programs like Excel or Word Charts/Graphs. For a more challenging activity, have students plot actual location of snap versus real location and then find the percent of correct responses. 
Have students watch the short four-minute video, Dean Hudson, acoustic navigator. Dean is visually impaired and uses sound clues to navigate the city. Have several students wear blindfolds or close their eyes while making sound. They can either clap or snap their fingers. See if they can interpret the echoes to navigate around the room without bumping into objects or a wall. Be sure to give them plenty of space and use some students as monitors to help prevent trips or falls.

Here is the link to Dean Hudson's video: http://www.exploratorium.edu/listen/lg_dean.php  







Additional Resources
Please list websites, references, or other materials for further research by interested students that is not already provided within the lesson. 
	http://www.nps.gov/glba/naturescience/acoustics.htm
Glacier Bay National Park acoustics monitoring research 
http://www.nps.gov/glba/forteachers/middle-school-scientists-underwater-acoustics-video.htm
Enjoy this fun video produced by park researchers and local students.
http://www.teachengineering.org 
University of Colorado, Teach Engineering - Resources for K-12.   
The Cornell Lab of Ornithology, Effects of Human-Made Sound on the Behavior of Whales
http://www.birds.cornell.edu/brp/research/effects-of-human-made-sound-on-the-behavior-of-whales 
Bamfield Marine Sciences Centre Public Education Program
Oceanlink, An Ocean of Sound - An Exploration of Underwater Acoustics
http://oceanlink.info/oinfo/acoustics/acoustics.html 
Exploratorium, The Listen Project.
http://www.exploratorium.edu/listen/index.php







Related Lessons or Educational Materials
Is this lesson connected to other lessons within a unit? Is this lesson related to a field trip guide or activity? If so, list the website address or titled of these other materials below. 

	




1 | Page

