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Sustainable Science


Animal Adaptations and 
Engineering Design
Lesson 2: ABC’s of Biomimicry

Teacher Background and Overview:
Animal adaptations have an incredibly vast range of functions. Biomimicry is the science and art of emulating nature’s best biological ideas in the design of technology, and examples of biomimicry technology range from airplanes to medicines. In nature, amazing materials and chemical processes are made and performed in energy-efficient ways without making harmful waste or damaging the surrounding environment. This means that as scientists work toward designing sustainable technologies, biomimicry is an important tool they can use for inspiration and ideas.

This lesson introduces biomimicry and connects animal adaptations to examples of technologies inspired by animal forms. Students decode and define the word biomimicry and are introduced to its relevance through reading. The class will then consider various innovations inspired by birds, which will prepare them to think about how adaptations in nature can help them solve challenges presented later in the unit.

Additional Resources:
A New Technique for Structural Color, Inspired by Birds https://www.seas.harvard.edu/news/2016/11/new-technique-for-structural-color-inspired-by-birds
Revolutionary Flapping Wind Turbine Mimics Hummingbird to Produce Clean Energy https://inhabitat.com/revolutionary-flapping-wind-turbine-mimics-hummingbirds-to-produce-clean-energy/ 
Design By Nature (informational slideshow) – National Geographic (subscription needed) http://ngm.nationalgeographic.com/2008/04/biomimetics/clark-photography

Time Required:
30 minutes

Learning Objectives: Students will…
· Decode the word “biomimicry.”
· Explain that nature can be used to inspire scientists with new ideas for innovative technologies. 
· Demonstrate understanding of biomimicry by referring explicitly to the text.
· Determine the main ideas of a reading. 

Standards:
NGSS
3-ESS3-1 Engineers improve existing technologies or develop new ones to increase their benefits, decrease known risks and meet societal demands.

Massachusetts Standards
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. 
RSIT.3.3 Describe the relationship between a series of historical events, scientific ideas or concepts, or steps in technical procedures in a text, using language that pertains to time, sequence, and cause/effect. 
RSFS.3.3 Know and apply grade-level phonics and word analysis skills in decoding words.
a. Identify and know the meaning of the most common prefixes and derivational 
suffixes. 
b. Decode words with common Latin suffixes.
c.  Decode multisyllable words. 
RSFS.3.4 Read with sufficient accuracy and fluency to support comprehension.
a. Read grade-level text with purpose and understanding.
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. 
LS.3.5 Demonstrate understandings of word relationships and nuances in word meanings. 

Materials:
· Conservationist for Kids, Green Chemistry: Creating a Safer World, Fall 2015
http://www.dec.ny.gov/docs/administration_pdf/1015c4kgreenchem.pdf
· Lesson 2 PowerPoint
· Copies of crossword on page 8 of Conservationist for Kids, Green Chemistry: Creating a Safer World

Teacher Preparation:
· Review PowerPoint and Conservationist for Kids, Green Chemistry: Creating a Safer World, Fall 2015

Keys to Success:
· If you choose to have students read the articles online, you’ll just want to make sure you print copies of the crossword on page 8 of the magazine.
· Be aware that biomimicry is different than mimicry in biology. Mimicry is when one organism copies another, while biomimicry is when technology imitates biology.

Procedure: 
1. Write the word biomimicry on the chalkboard.
2. Ask the students if anyone has heard the word before or knows what it means. Decode the word together: Bio means life, mimicry means to imitate. Biomimicry means to imitate life or nature in technology.
3. Have each student make a KWL chart on a blank sheet of paper. Write K (know) at the top of one column, W (want to know) at the top of the next, and L (learned) at the top of the third column.
4. Ask students to write what they think they know about biomimicry in the K column.
5. Have students write what they would like to know under the W column.

OPTIONAL: Play the MP3 “Biomimicry – Wasps” for the class, available here: 
http://www.pulseplanet.com/dailyprogram/dailies.php?POP=4583  
Tell the students to listen for the biomimicry definition given: “The science of studying nature’s best ideas and then adapting them to solve human problems.”
· Tell students to pay attention very carefully, as they will need to share what they learn about biomimicry.
· Have students share with a partner what they learned. Share a few ideas with the whole class and discuss them.
· Play the MP3 a second time for the students. Have them listen for what feature of the wasp was used to develop a better cardboard box and what about the box was made better. 
· Discuss this with the whole class.

6. Introduce sustainability and green chemistry as they relate to biomimicry by reading page 3 from Conservationist for Kids, Green Chemistry: Creating a Safer World, Fall 2015: http://www.dec.ny.gov/docs/administration_pdf/1015c4kgreenchem.pdf.
7. Briefly highlight two biomimicry examples using the Lesson 2 PowerPoint slides.
· [bookmark: _GoBack]Peacocks and structural color: Peacocks derive their color from microscopic structures on their feathers. When light shines on the feather, it bounces off these structures to show a particular color, like the colors in a soap bubble. Scientists are designing protective coatings for cars based on the very small structures on peacock feathers.
· Hummingbirds and wind turbines: Hummingbirds have a unique ability to sustain hovering by flapping their wings forward and backward. A new wind turbine has been engineered to flap rather than spin, which increases its energy efficiency because it is able to generate energy on both the upstroke and downstroke.
8. Divide the class into teams of 3. Each member of the team will be responsible for reading one page of the magazine from pages 4–6. 
9. Have students independently read their page of the magazine. Then, have the students share the main ideas of their page with their other team members.
10. Instruct teams to work together to fill out the crossword puzzle (page 8) using pages 3 through 6 of the magazine. 

Wrap-Up/Assessment:
11. Have students go back to their KWL chart and fill in the L column with what they learned today about biomimicry.
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