Lesson from the Ocean:  Science on the Water Planet
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July 18, 2010

Pedagogy: Oceans Lesson Plan # 1

A Different Kind of Bird Bath: Cleaning Oiled Feathers (adapted from the NOAA Cleaning Oiled Feathers Activity)
                                                                                              [image: http://www.fotosearch.com/bthumb/ARP/ARP112/Birdbath.jpg]
Grade Level:  4

Topic of Focus:  In this activity, students will observe the effects of oil on bird feathers and test several cleaning methods to find the best way to clean bird feathers. Students will reflect on the importance of clean, natural environments for our wildlife. 

Standards Addressed:
National Science Education Standards ( NSES) 
[bookmark: ns.k-4.1]Content Standard A: Science as Inquiry (NS.K-4.1) 
As a result of activities in grades K-4, all students should develop 
· Abilities necessary to do scientific inquiry 
· Understanding about scientific inquiry

[bookmark: ns.k-4.2]Content Standard B:  Physical Science (NS.K-4.2)
As a result of the activities in grades K-4, all students should develop an understanding of 
· Properties of objects and materials 

[bookmark: ns.k-4.3]Content Standard C:  Life Science (NS.K-4.3)
As a result of activities in grades K-4, all students should develop understanding of 
· The characteristics of organisms 
· Life cycles of organisms 
· Organisms and environments
[bookmark: ns.k-4.6]
Content Standard F:  Personal and Social Perspectives (NS.K-4.6)
As a result of activities in grades K-4, all students should develop understanding of 
· Changes in environments 
· Science and technology in local challenges

Indiana State Science Standards (IDOE) 
Standard A:  The Nature of Science and Technology
4.1- Students working collaboratively, carry out investigations. They observe and make accurate measurements, increase their use of tools and instruments, record data in journals, and communicate results through chart, graph, written, and verbal forms.
Standard B:  Scientific Thinking
4.2- Students use a variety of skills and techniques when attempting to answer questions and solve problems, They describe their observations accurately and clearly, using numbers, words, sketched, and are able to communicate their thinking to others. They compare, explain, and justify both information and numerical functions.

Standard D:  The Living Environment
4.4- Students learn about an increasing variety of organisms- familiar, exotic, fossil, and microscopic. They use appropriate tools in identifying similarities and differences among them. They explore how organisms satisfy their needs in their environments.

Teacher Preparation Time:  30 minutes
 
Lesson Duration:  
Day 1- Presentation of oil spill video and the effect on birds, discussion (50 minutes)
Day 2- Hands-on activities, record data (50 minutes)
Day 3- Analysis of data, reflection, complete activity sheets, begin presentations (50 minutes)
Day 4 - Class time to complete presentations (50 minutes, may extend time as needed)
Day 5 - Presentations, Wrap-Up (50 minutes)

Links to Resources:  
NOAA Students and Teachers “Cleaning Oiled Feathers” Classroom Activity:  http://response.restoration.noaa.gov/audience_subtopic_entry.php?entry_id=270&subtopic_id=27&audience_id=2
CBS News Video “Oil Spill Effect on Wildlife” New images of distressed birds in Grand Isle, La., angers critics of the BP oil spill and adds pressure to the effort to contain the oil spill's damaging effects – reported by Mark Strassman. http://www.cbsnews.com/video/watch/?id=6547537n&tag=mncol;lst;7
NBC News Video via Huffington Post “Oil Spill Birds Cooked Alive: Spill Will 'Cook The Birds” When beached oil absorbs heat from the Sun, it can reach temperatures of 100 °F or higher and literally cook birds that get coated in this oil.
http://www.huffingtonpost.com/2010/06/08/oil-spill-birds-cooked-al_n_604662.html

Learning Objectives (Bloom’s Taxonomy):
The students will
· List several types of birds, in particular waterfowl
· Discuss what water birds do
· Identify the different ways that feathers are important to birds
· Explain what happens to the feathers when they are oiled
· Understand how oiled feather affect the birds
· Investigate with a model of an oil spill how the birds can be affected
· Predict which methods used to clean feathers will be most effective
· Discuss solutions for cleaning, or how best to prevent this type of disaster from happening
· Communicate to the other “scientists” what they learned about the effects of oil spills 

Materials:
· Clean, dry  feathers ( beaches, parks, pet stores, craft stores)
· Plastic bowls (cereal bowl sized)  – 4 per pair/group of students
· Vegetable oil
· Cocoa powder
· Tooth brushes
· Hot water – about the same temperature as for washing dishes, not too hot for students’ hands
· Cold water
· Dish-washing detergent 
· Measuring cups and tablespoons
· Trays for transporting materials 
· Newspapers to cover tables

Procedure:
Day 1:  
1. Introduce the topic of oil spills to the students by showing the videos “Oil-Spill Effect on Wildlife” (2:52) and “Oil Spill Birds Cooked Alive: Spill Will 'Cook the Birds” (2:13) 
2. Discuss the following questions and list the answers on the board:
· What kinds of water birds can you think of? (Possible answers: Ducks, geese, gulls, puffins, sandpipers, other waterfowl, seabirds, and shorebirds)
· What do water birds do? (Possible answers: swim on and/or under the water, dive into the water, fly, feed, migrate, search for food)
· What do feathers do for water birds? (Possible answers: keep the bird warm, waterproof the bird, allow the bird to fly, attract mates, provide camouflage)
· What happens to the birds’ feathers when they get oiled? ( Possible answers:  The feathers got soggy, matted, heavier, slicker)
· How do you think a water bird with oiled feathers will be affected? (Possible answers:  Oiling makes it harder for the bird to stay warm/cool; oiling makes difficult for the bird to swim, get food, breathe, sweat, etc.; real, fresh oil is toxic and can poison the bird.
 
Day 2:  
1. Students will work in pairs or groups of three. Each group will get a tray with the materials used in this activity. 
2. Look at the feathers. What are some words that describe them when they are still clean? Record on activity sheet. 
3. Fill a bowl with water up to 2 inches below the rim. Add 2 tablespoons vegetable oil. Add 1 tablespoon cocoa powder for the crude oil effect.
4. Dip some feathers in the “oily crude.” Ask the students, “How is this like what happens when a bird lands on an oil slick on the Ocean?” Describe the feathers now. Record on activity sheet.
5. Using a toothbrush as a scrubbing tool, students try 3 methods for cleaning feathers:
1. Cold water washing. Put some cold water in a bowl. Tray washing oiled feathers in it. Observe and record what happens. 
2. Hot water washing. Put some hot water in a bowl. Tray washing oiled feathers in it. Observe and record what happens.
3. Cold water with detergent. Put some cold water and 1 tablespoon of detergent in a bowl. Tray washing oiled feathers in it. Observe and record what happens.
4. Hot water with detergent. Put some hot water and 1 tablespoon of detergent in a bowl. Tray washing oiled feathers in it. Observe and record what happens.
6.   Discuss and record which method worked best. Then ask the students, “What if you   
      were washing a real, live bird that is soaked in crude oil? What do you need to consider? 
      Would the bird be frightened? Weakened? Do birds in nature get baths in hot soapy 
      water? What is the best way to help the birds?
7.   Students should find that washing the feathers in hot, soapy water was the best way to 
      remove the oil and cocoa from the feathers. However, this is not the best method for   
      cleaning a bird. Birds coated with crude oil are weakened and unable to control their  
      own body temperatures. Washing a weakened bird in hot water can be dangerous for 
      the bird. People who clean oiled birds use water that is at ambient temperature – the  
      same temperature as the bird’s environment. In addition, the building where the birds  
      are washed is kept warm so the birds do not get too hot or too cold - think Goldilocks’ 
      effect.
8.   Students clean up.  Oily materials will biodegrade and made be discarded in the regular  
       trash. Do not pour oil down a drain. 

Day 3:
1. Organize data on activity sheet, reflect on the data and answer questions. 
2. Begin working on oil spill presentations to show what was learned. 
Students may work alone or in groups. Options for the formats of the presentations:
· Make a poster or brochure
· Write a short story
· Draw and write a one-page comic strip
· Write a play and act it out 
· Make a model or a diorama
· Write a song or poem
· Other ideas need to be discussed with the teacher
Day 4:
        Complete the presentations!

Day 5:
1. Present to class
2. Wrap-Up
Name ____________________________________                                   Date________________  
Science 4
A Different Kind of Bird Bath:  Cleaning Oiled Feathers

1.  Use words and/or measurements to complete the chart.

	Observations of Feathers

	
	Before Dipped in “Crude Oil”
	After Dipped in “Crude Oil”

	Color
	

	

	Texture
	

	

	Stickiness
	

	

	Ability to repel water
	

	

	Fluffiness
	

	

	Ability to float/waft
	

	



2.  Record your observations for these cleaning methods.

	Method
	Observations

	Cold water

	

	Hot water

	

	Cold water and detergent
	

	Hot water and detergent
	



3.  Which method worked best? ____________________________________________________

4.  What is ambient temperature? __________________________________________________ 

     ____________________________________________________________________________

5.  Why is it important not to clean oiled birds with water that is too hot or too cold? _________ 

     ____________________________________________________________________________

Go Further:  What can people do or start doing to help the birds and other wildlife in the future? 

_______________________________________________________________________________

_______________________________________________________________________________

_______________________________________________________________________________

_______________________________________________________________________________


Circle the number in the columns that describes your participation in the Oil Spill activity.

	Self-Check
	Yes
	Sometimes
	No

	1.  I was a cooperative lab partner and 
     scientist. 
	4
	2
	1

	2.  I made a prediction about the best  
     cleaning method. 
	2
	
	1

	3.  I recorded my data accurately.
	3
	2
	1

	4.  I completed the activity sheet.
	3
	
	1

	5.  I was able to determine the best cleaning 
     method.
	2
	
	1

	6.  I communicated what I learned with a 
     presentation.
	3
	
	1

	7.  I cleaned up. 
	3
	2
	1

	Totals 
	
	
	



Minimum points = 7
Maximum points = 20                                                                  Total Points _____________________














Teacher rubric to complete for each student:


	Rubric for Student Assessment
	Yes
	Sometimes
	No

	1.  Student was a cooperative lab partner 
      and scientist. 
	4
	2
	1

	2.  Student made a prediction about the best  
      cleaning method. 
	2
	
	1

	3.  Student recorded data accurately.
	3
	2
	1

	4.  Student completed the activity sheet.
	3
	
	1

	5.  Student was able to determine the best  
      cleaning method.
	2
	
	1

	6.  Student communicated what was  
      learned with a presentation.
	3
	
	1

	7.  Presentation showed evidence of 
     understanding of oil spills and their 
     impact on birds.  
	5
	3
	1

	7.  Student cleaned up. 
	3
	2
	1

	Totals 
	
	
	



Minimum score = 8
Maximum score = 25                                                                                 Total score = ______________
1
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