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Animal Adaptations and 
Engineering Design
Lesson 1: Form and Function

Teacher Background and Overview: 
The natural world is full of diversity. Frogs are an amazing array of colors, sharks have teeth-like scales, and tomato plants have tiny hairs on their leaves. As fun as these differences make the biological world to see and to study, these variations are actually the result of billions of years of research conducted by nature. Each of these unique traits is an adaptation that has a specific function to promote the survival and well-being of the organism. The colors of the frogs let predators know to stay away, the shark’s scales let it swim through the water without making waves, and leaf hairs keep the tomato plants safe from insects.
In this lesson, students will take an active role in understanding adaptations and evolution as they evaluate the effectiveness of various bird beaks for different kinds of food. This lesson will set the stage for the rest of the unit, as students learn that function is the intersection of biology, chemistry, and design. Once they understand that the various forms and behaviors of animals perform specific functions, they will be able to consider how nature may help them in engineering solutions for problems faced by humans. 
This lesson is inspired by: 
Klamath Bird Observatory’s Birds and Biomimicry Lesson http://www.klamathbird.org/images/stories/kbo/pdfs_ed_kits/11_birds_and_biomimicry_fwnf.pdf
Mr. Hill’s Science Website Bird Beaks 
http://mrscienceut.net/BirdBeaks.pdf 

Time Required: 
30 minutes 

Learning Objectives: Students will…
· Understand that adaptations have specific functions. 
· Investigate animal adaptations.  
· Collect data and graph results. 

Standards:
NGSS
3-LS3-2 Use evidence to support the explanation that traits can be influenced by the environment. 
3-LS4-2 Use evidence to construct an explanation for how the variations in characteristics among individuals of the same species may provide advantages in surviving, finding mates, and reproducing. 
3-LS4-3 Construct an argument with evidence that in a particular environment some organisms can survive well, some survive less well, and some cannot survive.
3-ESS3-1 Engineers improve existing technologies or develop new ones to increase their benefits, decrease known risks, and meet societal demands.

Massachusetts Standards
STE

3.3-LS3-1 Provide evidence, including through the analysis of data, that plants and animals have traits inherited from parents and that variation of these traits exists in a group of similar organisms.
3.3-LS4-2 Use evidence to construct an explanation for how the variations in characteristics among individuals within the same species may provide advantages to these individuals in their survival and reproduction. 
3.3-LS4-3 Construct an argument with evidence that in a particular environment some organisms can survive well, some survive less well, and some cannot survive. 

ELA & Literacy

RSIT.3.1 Ask and answer questions to demonstrate understanding of a text, referring explicitly to the text as the basis for the answers. 
RSIT.3.2 Determine the main idea of a text; recount the key details and explain how they support the main idea. 
WS.3.1 Write opinion pieces on topics or texts, supporting a point of view with reasons.
WS.3.8 Recall information from experiences or gather information from print and digital sources; take brief notes on sources and sort evidence into provided categories. Lesson 4
SL.3.1 Engage effectively in a range of collaborative discussions (one-on-one, in groups, and teacher-led) with diverse partners on grade 3 topics and texts, building on others’ ideas and expressing their own clearly.
SL.3.2 Determine the main ideas and supporting details of a text read aloud or information presented in diverse media and formats, including visually, quantitatively, and orally.

Math

3.MD.3 Draw a scaled picture graph and a scaled bar graph to represent a data set with several categories. Solve one- and two-step “how many more” and “how many less” problems using information presented in scaled bar graphs. 

Materials: 
· 
· Beaks by Susan Collard, optional (https://www.amazon.com/Beaks-Sneed-B-Collard-III/dp/1570913889) 
· Spoons (3–5 per class)
· Chopsticks (3–5 per class)
· Tweezers (3–5 per class)
· Plastic cups (50 per team of 2)
· Glass marbles (50 per team of 2)
· Pennies (50 per team of 2)
· Toothpicks (50 per team of 2)
· Containers to hold “food” (3 per team of 2)
· Stopwatch or timer (for teacher use)
· Copies of Student Lab Report
**Classroom items can be substituted for supplies listed in student sheet**

Teacher Preparation:
· Prepare groupings of “food” for each student team in bowls or other containers to pass out during experiment.
· Gather supplies for “beaks.”

Keys to Success:
· If the Beaks book is unavailable, the video Bird Feeding Adaptations: How Beaks are Adapted to What Birds Eat works well as an alternative and can be found here: https://www.youtube.com/watch?v=lFZ8NMBDCJw. 
· The supplies listed for the student activity are meant to be examples of what to use. If you have other supplies more readily available in your classroom, feel free to substitute! Simply change the supplies list on the student sheet to clarify for your students.
· [image: ]The experiment is written so that the teacher keeps time for the class. You may instead wish for students to keep time themselves. In this case, simply change the Student Lab Report to reflect this change and provide timers for each team. Alternatively, students may keep time using an analog clock mounted somewhere visible.
· Student bar graphs may look similar to the image on the right. Note that this example includes only one type of beak with six different foods, rather than three types of beak with three different foods. Sample student bar graph.


Extension Options:
· Many fun ideas for extension are available from Mr. Hill’s Science Website Bird Beaks at http://mrscienceut.net/BirdBeaks.pdf.

Procedure: 
1. Introduce students to form and function with questions about humans. Ask the class to consider some of the following questions:
· What is the purpose of your nose?  
· Why is it important?  
· What is the purpose of your fingers?  
· What are some things you couldn’t do without your fingers?
2. Transition to considering beaks, which is the focus of the lesson. 
· What is the purpose of a bird’s beak?
· Why is it important?
3. Read Beaks by Susan Collard aloud as a class, or watch the video Bird Feeding Adaptations; How Beaks are Adapted to What Birds Eat, found here: https://www.youtube.com/watch?v=lFZ8NMBDCJw.
4. Discuss the reading or video with the following questions:
· What does the book or video tell us about why bird beaks are different shapes and sizes? 
· What does the shape of a bird’s beak tell you about the types of foods they eat? 
· What happens when a bird’s migratory pattern is disrupted and the wetland they relied upon has dried up? 
5. Transition to the hands-on activity with the class. 
6. Divide the class into teams of 2 and have each team select a beak.
7. Pass out Student Lab Reports and cups of “food” to each team.
8. Go over the experiment and lab report with the class. 
9. Give students a minute to make and record their predictions about their “food” and “beaks.”
10. For each type of food, give students 30 seconds to pick up as many pieces as they can with their beak and transfer the pieces to their “stomach.” At the end of 30 seconds, instruct students to put down their beaks, count how many pieces of food they collected, and capture their data in the lab report. 
11. Once the experiment has been run for each type of food, have students clean up their stations. Have each team work with two other teams to share data for two kinds of beaks different from their own. 

Wrap-Up/Assessment:
12. To wrap up the experiment, have teams create a scaled bar graph in their Student Lab Report using the data they collected for each type of beak with each kind of food. Have each block represent 5 pieces of food.
13. Have students complete their lab reports by comparing their data to their predictions and filling out the conclusion section. 
14. Collect Student Lab Reports.

Names(s) _________________________________________________ Date________________
[bookmark: _GoBack]Form and Function: Lesson 1 Student Lab Report
In this experiment, you will pretend you are a bird and explore how the form of your beak helps decide what you can eat. You will select a “beak” and use it to “eat” the food provided by your teacher. To eat the food, you’ll pick it up with your beak and place it in your “stomach,” a plastic cup. Follow the instructions in the procedure to capture your data. 
Prediction: 
With your partner, choose a “beak” from the objects available and collect the three different kinds of “food” from your teacher.

Which type of food do you predict will be easiest to eat with your chosen beak?

______________________________________________________________________________

Which type of food do you predict will be most difficult to eat with your chosen beak?

______________________________________________________________________________
Materials: 
· Spoons
· Chopsticks
· Tweezers
· Plastic cups 
· Glass marbles 
· Pennies
· Toothpicks 
Procedure:
1. Get one plastic cup. This cup represents your stomach. 
2. Hold your “beak” in one hand and your “stomach” in the other. 
3. When your teacher says “Go,” use your beak to pick up pieces of “food” and place them in your stomach. 
4. When your teacher says “Stop,” count the number of items you were able to put in your stomach. Record this number in your Individual Data table (Table 1). 
5. Repeat steps 3–5 for each type of food.
6. When your teacher directs you to, share data with two other teams and record data for the two other beak types in the Group Data table (Table 2). 



Table 1. Individual Data 

	
	Food 1:
	Food 2:
	Food 3:
	Total Food Collected

	Type of Beak:
	
	
	
	




Table 2. Group Data

	
	Food 1:
	Food 2:
	Food 3:
	Total Food Collected

	Type of Beak (from Individual Data table):
	
	
	
	

	Type of Beak:
	
	
	
	

	Type of Beak:
	
	
	
	




Results:
7. Using the data that has been recorded on the group grid, create a scaled bar graph that shows the group totals for each beak and food type. The three different bird beaks should be on the X-axis and the amount of food collected should be on the Y-axis. Each box will represent 5 pieces of food on the Y-axis. The bar representing each type of food should be a different color.
Beaks and Food 
[image: ]

Discussion:
Which beak collected the most total food? ___________________________________________

Which beak worked best for Food 1? _______________________________________________

Which beak worked best for Food 2? _______________________________________________

Which beak worked best for Food 3? _______________________________________________

Looking at your data, is there a type of food that was successfully eaten by all three beaks?

______________________________________________________________________________

What would happen to your bird if only Food 2 was available?

______________________________________________________________________________

What would happen to the other 2 birds if only Food 2 was available?

______________________________________________________________________________

______________________________________________________________________________

Name a bird that you are familiar with. Thinking about its beak, what type of food do you think it eats? Why?

______________________________________________________________________________

______________________________________________________________________________

Conclusion: 
Look back at the predictions you made at the beginning of this experiment. Do your results agree with your predictions? Why or why not?

______________________________________________________________________________

______________________________________________________________________________
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