WORCESTER PUBLIC SCHOOLS

Science and Technology/ Engineering

Lesson Plan  

Grade:  4

Teacher:  Mrs. Stefanides

Lesson Title:  Why so many bird beaks?

Day 1 
Lesson Overview (Objective): To introduce vocabulary relevant to adaptations of living things with the focus on bird’s beaks.

Materials: Vocabulary list, Science notebook, pencils, crayons, overhead projector, overheads, KWL chart (pre assessment)
Length of Lesson: 30-40 minutes

Ma. State Frameworks Standard: Learning Standard: 6  Life Science
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WPS Benchmarks: LIFE SCIENCE

Students will…

.

04.SC.LS.05 Give examples of how inherited characteristics may change over time as adaptations to changes in the environment that enable organisms to survive (e.g., shape of beak or feet, placement of eyes on head, length of neck, shape of teeth, color.
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Students Outcomes:  Students will be able to use new vocabulary appropriately in a sentence and understand how it relates to adaptations in life science with a focus on bird’s beaks.
Teacher Information: What are animal adaptations? Animal adaptations are any body shape, process, or behavior that allows an organism to survive in its environment. Animals change over time to fit the needs of their environment. Why do birds have different shaped beaks? Birds have many different kinds of beaks, depending on what they eat and where their food source is. For instance, birds may find their food in water, mud, flowers, seeds, or in wood. A hummingbird has a long, thin bill that allows it to sip the nectar from inside flowers. The different shapes of beaks allow easier access to these various food supplies. If an environment altered, organisms within the area would need to change - adapt- in order to survive. Natural selection is the process by which organisms best suited to the environment survive and reproduce, there by passing their genes to the next generation. 

Procedures: After the Pre assessment is given (KWL chart), students will be given a vocabulary list (list attached) of relevant words to lesson on bird beaks adaptation.  Students will complete a science vocabulary journal (notebooks) using words from the vocabulary list.  Words will be defined orally as students discuss their definition of the words.  A fine tuned definition will be written in their science journal and on overheads using the projector as students write the definition in their science journals.  Pictures will be drawn for each new vocabulary. 
:

 Vocabulary list

1. Adaptations: any body part, behavior, or physiological capability that increases an animal's ability to survive in its environment.
2. environment: the total surroundings and forces that act upon a living thing.
3. endangered species: a species of plant or animal of which numbers are decreasing at an alarming rate and is threatened with extinction by human-made or natural changes in the environment. 
4. biome:  The world's major communities, classified according to the predominant vegetation and characterized by adaptation of organisms to that particular environment like a grassland or desert
5. natural selection : the process by which forms of life having traits that             better enable them to adapt to specific environmental pressures, as predators, changes in climate, or competition for food or mates, will tend to survive and reproduce in greater numbers than others of their kind, thus ensuring the perpetuation of those favorable traits in succeeding generations.
6. herbivores:  plant eaters

7. carnivorous:  meat eaters

8. omnivores:  eating both plant and animals

9. piscivores:  fish eaters

DAY 2:

Lesson Overview (Objective): To review vocabulary relevant to adaptations of living things from previous lesson.  To observe different birds and the shape or characteristics of their beaks. ( cracker, shredder, chisel, probe, strainer, spear, tweezer, Swiss Army knife) To display various types of beaks and the kinds of foods that is suitable for this type of beak.  
Materials: Skeletal picture of a bird’s beak and overhead, Bird Adaptations-Beaks worksheet with overhead, Science notebook, pencils, crayons, overhead projector, overheads of worksheet and various bird beak pictures.   

Length of Lesson: 50 minutes

Procedure:   Students will observe overhead of a skeletal picture of a bird’s beak.
Class will discuss worksheet depicting various beaks with their eating functions and predict their habitats. Students will view a power point presentation showing the following bill shapes and some type of birds that have the same shape. Students will keep an on-going journal of birds that they see at school or home, find in a newspaper or magazine,  or books.
Bird Adaptations – Beaks

Did you ever wonder why there are so many bird beaks?

(Some scientists call them bills) The most important function of a bird bill is feeding, and it is shaped according to what a bird eats. If you want to learn more about birds, you may want to pay attentions to bill shapes! You can use it as one of the characteristics you use to identify birds. If you have already identified a bird, you can learn more about its behavior by looking at the bill and thinking about what it eats. Then you may think about where it lives, and so on. To help you get started, here are some common bill shapes and the food that they are especially adapted to eat:

	SHAPE
	TYPE
	ADAPTATION
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	Cracker
	Seed eaters like sparrows and cardinals have short, thick conical bills for cracking seed.
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	Shredder
	Birds of prey like hawks and owls have sharp, curved bills for tearing meat.

	[image: image5.png]



	Chisel
	Woodpeckers have bills that are long and chisel-like for boring into wood to eat insects.
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	Probe
	Hummingbird bills are long and slender for probing flowers for nectar.
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	Strainer
	Some ducks have long, flat bills that strain small plants and animals from the water.
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	Spear
	Birds like herons and kingfishers have spear-like bills adapted for fishing.
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	Tweezers
	Insect eaters like warblers have thin, pointed bills.
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	Swiss Army Knife
	Crows have a multi-purpose bill that allows them to eat fruit, seeds, insects, fish, and other animals.


Student Outcomes:  Students will be able to identify various bird’s beak and tell how it has adapted to its environment and name what type of food a particular bird might eat and name its habitat (biome).

DAY 3 (Continuation of Beak Observations)

Bird Beak Adaptation Lab

Purpose

To learn about the advantages and disadvantages of phenotype variation, by simulating birds with different types of beaks competing for various foods.

Background

Hopefully, you recall that Darwin was amazed by the variation in the characteristics of plants and animals he encountered on his journey. In any habitat, food is limited and the types of foods available may vary. Animals that have variations that enable them to take advantage of available

foods will be more likely to survive. We call beneficial inherited variations adaptations. Adaptations are inherited characteristics that increase an organism’s chance of survival. Those with the most helpful adaptations will be the most likely to live long enough to pass on their genes to the next
generation. This process ensures that beneficial adaptations will continue in future generations, while disadvantageous characteristics will not. Understanding the concept of adaptive advantage is absolutely required for an understanding of how populations exist in ecosystems as well as the process of evolution.

Hypothesis: Read the Procedure before making your prediction. Your hypothesis should state which will be the best type of beak for each type of food and explain why you think that.

Materials:
scissors, plastic spoons, tweezers, large binder clip, paper clips, rubber bands, toothpicks, dried macaroni, plastic cups, cardboard box lids

Procedures

1. Each student will be given a spoon, tweezers, binder clip, OR pair of scissors. Each student will also get a plastic cup.

2. Make a prediction as to which type of beak will be able to collect the most of each type of food.

3. You are now a very hungry bird. The tool you have selected is your “beak”. You can only use your beak to pick up food.

4. The cup is your stomach. It must remain upright at all times. You must hold your beak in one hand, and your stomach in your other hand, close to your body. Only food that is placed in the cup by the beak has been “eaten”.

5. Food items will be placed in your “habitat”. When the teacher says “go”, you will have 20 seconds to feed (or until the food runs out). Collect as much food in your stomach as possible until the teacher says “stop”.

6.. When the teacher says “stop”, students will empty their stomachs and count the contents. Record data in Individual Data Table. Clean up food items.

7. Repeat the activity with another food item until all items have been recorded.

Data:

Individual Data Sheets will be discussed and then averaged with the class as a whole.
Class Data – Average the data together for each beak type.

Qualitative Observations: Record your qualitative observations of this activity below.

Graphing the Data: 
1. Explain why it is better to use the data from the entire class averaged together when assessing results or creating a graph, rather than using only your own data.

2. For this experiment, is it better to use a bar graph or a line graph to display the data?

3. Create an appropriate graph for the class data for this experiment.

Discussion Questions:

1. Which beak was best adapted to each type of food? Which beak was least adapted to each type of food?

2.. What would happen if all of the bird types in this activity flew to an island where no birds had been before and the only food available was macaroni? Which birds would be most successful?

Which birds would be least successful?

(What type of birds will live on the island?)

1. How does this lab simulation provide support for the theory of evolution?

DAY 3: another lab test (continued from previous lab) 
Lesson Overview (Objective): To explore the relationship between a bird's beak and its ability to find food and survive in a given environment.     

Materials: Lab Data worksheets, tools (beaks) food Materials: 

· Beaks: 2 eyedroppers, 1 pliers, 5 sets of chopsticks, 4 tweezers, 1 shoestring, 1 sponge strip, 1 straw, 1 wrench, 2 slotted spoons, 1 strainer, 3 tongs, 1 envelope, 1 turkey skewer; 

· Food: colored water in a long narrow container, gummy worms, sunflower seeds, styrofoam cubes, popped popcorn, rice, marshmallows, loose tea; 

· Other: potting soil, shallow pans, 8 boxes, data tables for each student, 8 cups, vase or graduated cylinder, pictures of various birds with corresponding environment/habitat and food source 

Student Outcomes: This is an activity designed to provide students with a hands-on activity to help them explore animal adaptations, namely the shape of a bird's beak in relation to their food source
Length of Lesson: 45-50 minutes

Have any of you ever had to adapt to a situation? Adaptation basically means organisms changes in order to better live in their environment. Most of the examples we've talked about have been examples of behavioral adaptations. Can any of you think of an example of an animal's characteristic that helps that animal to survive? (Make a list on the board.). 

Do a "Birdbrain Storm." Ask the students to share with the class what they know about birds. What makes a bird a bird? What do birds need to survive? What kinds of food do they think birds eat? (Insects, seeds, berries, and meat are among the most common.) Where do birds live? Can you name some birds that you see or hear near your home or school? 

Use an overhead with pictures of birds and their beaks (the beaks of these birds should reflect the supplies you are using). Have students open their science notebooks or take out a piece of paper. Label the top "My Predictions" and number 1 through 8. Students will predict what each bird eats with its beak and write any ideas they have about how it might use its beak to eat. Students may want to sketch the beak next to their predictions. 

Procedure: Students will select a tool as a replica of the birds beak and they will predict which beak (tool) will gather which foods.  After their predictions the student will test each beak (tool) to see which beak gathered which food and record their information on a spreadsheet.
 Lab and data collection
Students will be given various tools that resemble a bird’s beak and food stations will be set up.  Students will use the tool to gather the food with one hand behind their backs.  Lab partner will record data for each food source.  Data will be analyzed to determine which beak was the best fit for each food source.  Results will be shared with the class.
Students will: 

1.) Comprehend that birds have physically adapted in relation to their type of food supply. 
2.) Deduce what beaks are most efficient for given foods by experimenting with imitation beaks and given food sources. 
3.) Describe what will happen to a bird population if its environment could no longer support the bird's food source. 

In front of the class, arrange: 
1. A tall, thin vase filled with colored water. 
2. A dish of potting soil with gummy worms buried throughout. 
3. Sunflower seeds spread throughout a pan. 
4. A dish of water with styrofoam cubes floating in shallow water. 
5. A dish of water with loose-leaf tea or herbs. 
6. Popped popcorn 
7. Rice grains tucked into the bark of a log (or styrofoam) 
8. Marshmallows hanging on strings. 

Tell students that each of these items represents a type of food eaten by various birds. Ask students if they can hypothesize what each bird would have to do in order to reach their food supply. Does the shape of a bird's beak limit their food supply? (see overhead) 

Note: 
1. Nectar (colored water) will need to be sucked out. Hummingbird 
2. Worms (gummy worms) need to be dug and pulled out. 
3. Seeds (sunflower seeds) need to be cracked open. Sparrows, Finches 
4. Fish (styrofoam pieces) will probably need to be scooped out of the water. Heron 
5. Fine bits of vegetation (tea or herbs) will need to be carefully scooped out of water. Ducks, Geese, Swans 
6. Flying insects (popcorn) need to be caught in wide openings. Swallows 
7. Small insects (rice) will need to be picked and pried out of small crevices. Woodpeckers 
8. Meat (marshmallows) will need to be pulled off of bones. Owls, Hawks 

Divide Students into groups of three (there will be eight different group challenges, so divide students accordingly). Pass out "challenges" and equipment to each group. (Each group gets a different food source and a set of three different utensils, which they are to use as sample "beaks.") After reading their card, ask students to write which "beak" they predict will work best for "eating" their specific "food" in their science notebooks. Each group will time in seconds how long it takes to get a certain amount of "food" with each utensil. (See challenge cards). 

Ask each group to describe their "food" and rationalize which shape of beak and bird from the overhead they think would best suit the food source. Ask them if they can think of any other adaptations that might help each bird better survive in its niche. Ask the class as a whole what kinds of adaptations they think birds in this area might have (Osprey, Magpie, or pet birds, etc.). 

According to Darwin's theory of survival of the fittest, the individuals with the best combinations of inherited traits were the most likely to survive and reproduce. Natural selection means that over time, populations of these animals are more numerous than populations without special adaptations. Adaptations are what make a heron better at catching fish than a woodpecker. Living organisms are often adapted in several different ways to the environment in which they live. 

Reinforces: 

The finch's beak has repeatedly adapted to changing environments. 
The owl has a disc shaped face that allows them to have incredible hearing for hunting. 
The Clark's Nutcracker has a beak that is exactly long enough to plant white bark pine seeds when the bird is storing food for later in the ground. 
The crossbill has a beak that allows it to open strong pinecones. 

Review how they made predictions about what each bird will eat. Were their predictions supported with evidence? Write an explanation next to their prediction. How might they see things differently after doing the experiment? As a final question, ask students to relate what might happen to a bird population if its natural environment experienced a natural disaster where all the flora or fauna were wiped out. What would happen if a farmer used an insecticide that killed off all the insects? What would happen to woodpeckers or other birds that eat small bugs? What would happen if the old trees and snags were cut down? Where would osprey and eagles watch for their meal? 

Application Phase: 

On another sheet of paper, have students create a bird that feeds on a particular food source. Be sure to include adaptations in addition to their beaks, such as long legs for a wading bird like the heron. Have them draw a picture and write a description of what adaptations this bird has to feed on its chosen food source. 

Challenge #1 

You have been given a graduated cylinder as a food source. You have also been given sample beaks: 1) a shoestring, 2) a medicine dropper, and 3) a sponge strip. Your challenge is to find out how many seconds it takes each "beak" to get 10mL of water from the graduated cylinder to the cup. 
Record the three times in the data table provided. Try several trials with each "beak." Calculate the average time for each "beak." Construct a bar graph of the averages
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[image: image1.emf]Background Information:
A bird's beak is basically a lightweight, bony elongation of its skull. The beak is covered with skin that produces keratin, the same material found in human fingernails and hair. On most birds, the keratin condenses and dries, forming the beak's hard, glossy, outer covering. The tip and cutting edges of the beak are constantly renewed as they wear away, just as human nails are. 

Bird beaks are multi-functional tools. Birds use them to weave nests, defend their territory, attack competitors, groom feathers, communicate, and most significantly, to gather or capture food. 

Over the years, a wide assortment of bird beaks has evolved. Though many birds have straight beaks that are adapted to general feeding, some birds' beaks are examples of unique adaptations. [image: image29.png]



Unusual Bird Beaks and Their Uses:

· Eagles and other raptors have strong, hooked beaks for tearing fish. 

· Anhingas and herons have dagger-like bills for spearing and grasping fish and frogs. 

· Pelicans have pouched beaks, used as nets for scooping up fish. 

· Hummingbirds' beaks protect their long tubular tongues, with which the birds extract nectar from flowers. [image: image30.png]



· Swallows and whippoorwills use their wide, gaping beaked mouths to catch flying insects in mid-air. 

· Cardinals and grosbeaks have short, cone-shaped beaks for cracking open seeds. 

· Snipes have long beaks for probing in mud and water to find worms and other small animals. [image: image31.png]



· Woodpeckers have chisel-like beaks for searching under tree bark to find insects. 

· Yellowbellied sapsuckers have drill-like beaks for boring into trees to feed on sap and the insects attracted to it. 

All animals are adapted to their environment in unique ways. A very important adaptation for food gathering in birds is the size and shape of the beak. In this activity, we will focus on different types of bird beaks and discover how each type of beak functions in collecting specific types of food.

. 

Extensions:

1. Have students predict which type of beak will be successful in collecting each food type. 

2. Ask students to compare each of the food items to things that birds really eat, like snails, grubs, worms, seeds, and other things. 

3. Give each student a small brown bag in which to store the food collected. If you use all edible items, students may eat them later as a reward snack. 

4. Repeat the food-gathering activity with some types of foods floating in a plastic container of water. 

5. Have the students sort the food they collected into small piles and construct a data table to record how much of each food they collected per beak type. 

6. Using the class data, construct a bar graph, with food types along the horizontal axis and beak types along the vertical axis. Discuss the results with the class. 

7. Discuss with the class the differences between a bird specialist (one that eats only a certain type of food) and a bird generalist (one that eats a variety of foods). Relate these ideas to habitat destruction, competition, and ecological niches. 

Other Activities:
1. Assign each student a different type of bird found in the Basin to research, particularly its beak type and the type of food it eats. Report to the class. 

2. Invite a speaker from the local Audubon Society to make a presentation to the class. 

3. Take the class bird-watching around the school grounds. Discuss their observations. Have students repeat this in their own neighborhood and share their observations with the class. 

4. Write syntu poetry about bird beaks. (Refer to Rainstorm Poetry for directions.) 

5. Make bird beak masks with construction paper. 

6. Read books or stories about birds to the class. Stellaluna provides interesting comparisons between lifestyles of birds and bats. 

7.  Based on your observations of the birds you see, record and analyze the adaptations of five different types of birds. 

8. Build different types of bird feeders and hang them in the schoolyard for daily observation of feeding behaviors. 

9. Research other specific adaptations of birds, such as those required for locomotion, reproduction, or protection. 

10. Construct an ecological community in a shoebox, including birds specially adapted to that particular habitat. Set up an exhibit in the school library, or use them to make presentations for other classes. 

11. Write a short story: "The Bird I'd Most Like to Be". 

12. Compare and contrast fish with birds that live in water. 

13. Develop a student magazine on the class discoveries about bird adaptations. 

14. Write a riddle or poem about a kind of bird frequently seen in the Lake Pontchartrain Basin. Draw an outline of the bird and write the riddle or poem inside. 

Assessment: 

Students should be able to: 

1. Compare and contrast a variety of bird beaks. 

2. Describe how a beak is adapted to the type of food eaten by a bird species. 

3. Provide evidence for conclusions. 

4. Graph and interpret data. 

5. Design a beak for a specific function. 

References: 

Some of these activities have been adapted from, 

1. an activity titled "Bird Beak Buffet" by Rita Mae Alsup 

2. "Breakfast for the Birds", part of a publication printed for National Science and Technology Week, 1993-94. 

3. Banbury, M.M., London, K., Lyons, S. E., Reaves, D., Simons, L. N., Smith-Gratto, K., Thomas, P.J., & Wieberg, D. G. (1991). Welcome to the Wetlands: An Activity Book for Teachers. New Orleans: Louisiana Nature Center. 

4. Cannon, J. (1993). Stellaluna, Harcourt Brace, New York, N.Y. 

 


Lab: Bird Beak Adaptation

Objective: Students will understand natural selection and selective pressure, by examining the relationship between bird beaks and preferred food types.

Method: In this simulation, you will imitate birds, gather different kinds of food items, and record and analyze your data.

Materials:

 Plastic cup (1 per student)

 Spoons-for spoonbill birds (1per bird)

 Popsicle or chopsticks - for chopstick birds (1 pair per bird)

 Scissors - for scissor birds (1 pair per bird)

 Tweezers - for tweezer bill birds (1 per bird)

 Clothespins - clothespin birds (1 per bird)

  Round toothpicks for stick worms

  ¼ Washers for wash weevils

  ¼ - ½ rocks for rock beetles 

  Data sheet  (word version) (1 per student)

Procedure:

1. Each student gets a cup to be used as a stomach in which to store food items.

2. Each student is given one type of bird beak to be used to pick up food items.

3. When directed to, each bird must pick food items using its beak and drop the food items into its stomach. (Food items may not be scooped or thrown into the stomach. the stomach must be held upright.)

4. At the signal to stop eating, all birds stand up at once.

5. Each bird counts the number of food items in its stomach and records it on their data sheet.

6. Birds with the same beak type now meet together, determine the average number of food items gathered and record it on their data sheets.

7. Repeat the activity for each remaining food types, and scenarios, and record the data.

8. Discus and analyze the data collected, construct  two graphs of the data as directed on the data sheet. 

9.  Using the graphed information answer the questions on the data sheet. 

                      Bird beak adaptation and competition Lab Data sheet

	Type  of Birds
	Quantitative activity
	Feeding Round 1
	Feeding Round 2
	Feeding Round 3
	Feeding Round  4

	
	
	Stick Worms
	Rock Beetles
	Washer Weevils
	All food item at once

	
	
	
	
	
	Worms
	Beetles
	Weevils

	Chopstick bills
Total # of  birds  in group 

_______
	Total eaten by individual
	
	
	
	
	
	

	
	Total eaten by group
	
	
	
	
	
	

	
	Average eaten by group
	
	
	
	
	
	

	Clothespin bills
Total # of  birds in group 

_______
	Total eaten by individual
	
	
	
	
	
	

	
	Total eaten by group
	
	
	
	
	
	

	
	Average eaten by group
	
	
	
	
	
	

	Scissor bills
Total # of  birds in group 

_______
	Total eaten by individual
	
	
	
	
	
	

	
	Total eaten by group
	
	
	
	
	
	

	
	Average eaten by group
	
	
	
	
	
	

	Spoon bills
Total # of  birds in group 

_______
	Total eaten by individual
	
	
	
	
	
	

	
	Total eaten by group
	
	
	
	
	
	

	
	Average eaten by group
	
	
	
	
	
	

	Tweezer bills
Total # of  birds in group 

_______
	Total eaten by individual
	
	
	
	
	
	

	
	Total eaten by group
	
	
	
	
	
	

	
	Average eaten by group
	
	
	
	
	
	


1. Construct two graphs, one containing the 3 individual feeding rounds and one for the forth round.

· Graphs will compare beak types and number of food types eaten. 

2. For each food type which beak was most successful according to the data? Why is this so?

3. Which bird or birds are least adapted for feeding according to your data? Why is this so?

4. Which bird or birds are best adapted for feeding according to your data? Why is this so? 

DAY 4:  


Bird Adaptations - Beaks

Mouse over the pictures to learn more
Printable Worksheets (PDF format): 1 :: 2
	[image: image12.png]


[image: image13.png]


Look at the following beaks and notice how different they are - in shape and size. The beak has been adapted to assist the bird in its way of feeding.

	



	



	




	



	



	




	



	



	




	



	



	




	Lesson Plan - Bird Beaks

Birds' Adaptations - Feet   |   "Adaptations" Crossword  |   Interactive Assessment Worksheets
© by Alan & Hue Ming 


Brown Creeper: Thin bill that curved downwards used to probe under the bark of trees for insects and spiders.
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Adaptations in Birds’ Beaks (II)

Look at the different birds’ beaks shown above. Analyze each beak and discuss what types of food each beak would eat.  Draw each beak in science journal along with its habitat and food source.
Play interactive game

1.   Interactive Game  Matching Bird Beaks with the type of bird and food source
http://www.purposegames.com/game/1954
Design
A bird feeder for different types of beaks.  Students will build a bird feeder for different kinds of beaks.  Bird feeders will be setup in school yard.  Data collection will be taken throughout the year to determine the types of birds that are found in our area and which birds were attracted to which feeder.  
Day 5:  Bird Books will be created from birds in the Worcester area either at school or at home.  Students will draw the bird in the books with their unique characteristics paying close attention to its beak. They will do research on the bird to determine the kind of bird that is, what it eats, and where it typically lives. Tally charts will be made as to how many of these birds they observe outside in the Worcester area.  Students will draw the habitat around the bird.  
http://www.vtaide.com/png/bird-adaptations3.htm
Student Accommodations:  (ELL, SPED etc).  Students will be working in small groups so the workload will be divided up and a list of vocabulary definitions will be given to students. Also special ed teacher or assistant will be included in group.
Extensions and Modifications:  Students will create a book of birds of Massachusetts so they can recognize various birds in Worcester area in order to create a graph of data collect by entire class following these lessons.

Students will also create a “build a bird

Essential Questions: 
Which biomes fit which beaks? What types of food are essential for which beak?


We talked about the different kinds of animals and they adapt to their environments but how do we adapt to ours? Has anyone ever lived in a warm place and then moved to a cold place or lived in a cold place and moved to a warm place? What did you have to do differently? Well what if you were told that you were going to use a beak to gather food?  Which beak would you choose? Why?

What do we already know about animal adaptation and their environments? What more do we need to know in order to begin to solve the problem discussed in the implementation?

Assessments: 
[image: image27.emf]
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Extensions and Modifications:  
Students will create a book of birds of Massachusetts so they can recognize various birds in Worcester area in order to create a graph of data collect by entire class.

Great books about birds:
Cassie, Brian. National Audubon Society: First Field Guide Birds. 1999. Scholastic Inc. New York: Illustrations of birds as well as handy information about birds of North America. (Good source for children)
Several authors. Encyclopedia of Animals: Mammals, Birds, Reptiles, Amphibians.
Bird Websites:
http://www.techbostonacademy.org/staff/science/jlouis/Assignments/Biology%20Honors/Modeling%20Evolution%20lab%20Table%202006.doc
www.birds.cornell.edu
www.ornithology.com
http://www.oaklandzoo.org/meet_the_animals 
http://www.esi.utexas.edu/outreach/gk12/docs/lessons/birdBeak.pdf
http://www.houghtonmifflinbooks.com/peterson/bird.cfm
http://www.vtaide.com/png/bird-adaptations3.htm
http://www.windows.ucar.edu/teacher_resources/Extreme_Beaks.ppt#1
_1277747979.unknown

