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Sustainable Science


Animal Adaptations and 
Engineering Design
Lesson 3: Animal Homes Inspire Solutions 

Teacher Background and Overview: 
Animals are expert builders. Wasps make their own paper to build their nests, beavers build and repair dams that can stretch up to half a mile, and birds can build homes to share with up to 400 members of their flocks. Animals have physically adapted to their environment, and they also adapt to design homes that will protect them from the elements and promote the survival of their species.  

Just as we get ideas from animals’ physical adaptations to their environment, we can get ideas for sustainable innovations from the homes that animals build. For example, people have learned how to create electricity-free air-conditioned buildings by learning from the way termites build their mounds to keep cool. In this lesson, students will be asked to research animal homes from different environments. They will use their research in the final lesson of the unit to design a shelter based on animal homes that would keep them safe when exposed to severe weather.

Additional Resources:
“5 Animals that are Expert Architects” 
https://blog.nationalgeographic.org/2014/01/27/5-animals-that-are-awesome-architects/ 
“10+ Different Types of Houses Found in Countries Around the World” https://mymodernmet.com/different-types-of-houses-around-the-world/ 

Time Required:
30 minutes

Learning Objectives: Students will…
· Determine how animal survival is dependent upon their environment.   
· Examine how animal homes vary from one environment/ecosystem to another. 

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.

Massachusetts Standards
STE
3.3-LS4-2 Use evidence to construct and explanation for how the variations in characteristics among individuals within the same species may provide advantages to these individuals in their survival or 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.
3.3-5-ETSI-4(MA) Gather information using various informational resources on possible solutions to a design problem.

ELA & Literacy
RSIT.3.5 Use text features and search tools (e.g. key words, sidebars, hyperlinks) to locate information relevant to a given topic.  
RSIT.3.7 Use information gained from illustrations (e.g., where, when, why, and how key events occur) and the words in a text to demonstrate understanding of the text (e.g., where, when, why, and how key events occur).
RSFS.3.4 Read with sufficient accuracy and fluency to support comprehension.
a. Read grade-level text with purpose and understanding.
WS.3.1 Write opinion pieces on topics or texts, supporting a point of view with reasons.
	b. Provide reasons that support the opinion. 
WS.3.2 Write informative/explanatory texts to examine a topic and convey ideas and information clearly. 
	b. Develop the topic with facts, definitions, and details.
	d. Provide a concluding statement or section. 
WS.3.7 Conduct short research projects that build knowledge about a topic. 
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.
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.

Materials:
· Copies of Student Worksheet
· Colored pencils/crayons/markers
· Student KWL charts from Lesson 2 (optional)
· Lesson 3 PowerPoint

Teacher Preparation:
· If using books or magazines for the Student Worksheet, gather these ahead of time to have available during the lesson.
· Look through the PowerPoint and choose which homes you wish to discuss.

Keys to Success:
· A variety of homes are featured in the PowerPoint. It is not intended that you discuss each of these homes with the class. Consider your classroom and determine which of these homes will make the most sense to discuss with your students. 
· The Student Worksheet may be filled out in a variety of ways. If you have old magazines (like Ranger Rick or National Geographic) that picture animal homes, you may have students cut and paste them onto their worksheets. Alternatively, you may have them look through books/magazines/online resources to find these images and draw them on the Student Worksheet. Using tablets or computers will likely be the most time-effective way for students to find three images and the information requested on the Student Worksheet.

Procedure: 
1. Review biomimicry from the previous lesson. Students can use their KWL charts.
2. Use the Lesson 3 PowerPoint as an activator for the next phase of the unit. Use two of the slides showing different types of human homes to discuss what makes an effective home. You may wish to use the questions below to help guide the conversation:
a. Who might live in a house like this?
b. Where do you think people would live in a house like this?
c. In what type of environment would you want a house like this to live in?
d. What makes this a good home for someone to live in? (Consider the environment where the home would be found: Is it warm? Is it strong? What is it made from?)
3. Use the slide showing the termite mound and ask the same questions you asked about the human homes to transition into discussing animal homes.
4. Show the slide featuring the electricity-free air-conditioned building inspired by the termite mound and discuss how biomimicry helps us build better, more sustainable buildings and homes, as well as better technology, like you discussed in Lesson 2.
5. Explain to your students that, just like people, animals live in homes of all different shapes and sizes. Where animals live and how they interact with other types of animals, as well as their own kind, is going to influence what type of home an animal lives in.
6. Instruct students that they will collect three images of different types of animal homes, each from different environments/ecosystems, using their Student Worksheet.

OPTIONAL: Watch Animal Homes with your students, found here: http://www.pbs.org/wnet/nature/animal-homes/11674/. This three-part series consists of three 1-minute videos featuring many different animal homes. 

7. Pass out the Student Worksheets and any colored pencils/markers/crayons you wish to provide. Pass out magazines or use online resources where students can collect images.
· Optional online student resources: 
· “Symbaloo Animal Web Mix” https://www.symbaloo.com/mix/plantsandanimals?searched=true 
· “Symbaloo Elementary Science” https://www.symbaloo.com/mix/elementaryscience2?searched=true 
8. Instruct students to fill out the information on their worksheet, which will help them in Lesson 4.

Wrap-Up/Assessment:
9. Wrap up by asking the students how their interesting animal homes could be used to help them design a shelter that would stand up in extreme weather conditions.
10. Collect Student Worksheets for use in Lesson 4. 
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Animal Homes Inspire Solutions: Lesson 3 Student Worksheet

Directions: Using the internet, look up three different types of animal homes for three different kinds of animals. Each animal should live in a different environment than the others. Capture a basic image of each home in the boxes provided and answer the questions on the right for each type of home. Save this worksheet for Lesson 4.

[image: ]  						   Animal Home #1
Who lives here? __________________

What type of environment is this shelter found in?

_______________________________
What is this home made of?

_______________________________
What makes this shelter good at protecting the animals who live in it?

_______________________________

_______________________________




[image: ]Animal Home #2
Who lives here? __________________

What type of environment is this shelter found in?

_______________________________
What is this home made of?

_______________________________
What makes this shelter good at protecting the animals who live in it?

_______________________________

_______________________________


      Animal Home #3
[image: ]Who lives here? __________________

What type of environment is this shelter found in?

_______________________________
What is this home made of?

_______________________________
What makes this shelter good at protecting the animals who live in it?

_______________________________

_______________________________
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