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Title:  “What is Biomimicry?” 
Overview:  “Why create mediocrity when you can copy genius.”  So the saying goes.  Nature has 3.8 billion years of research and development.  Now, take this time and include the fact that 10-30 million species have participated in this research and development and you have a wealth of ideas from which to tap into.  What would we use all this information for?  For us!  Biomimicry is the study of or the process of using nature as inspiration to solve our problems, sustainably.  So far, in the short amount of time that scientists and engineers have been using this approach, we have some pretty amazing products.

Grade Level:  5-8

Subject Matter:

· Biomimetics

· Engineering

· Biology

· Physics

· Chemistry
Duration:  2, 50-minute periods
National Standards Addressed:

Science As Inquiry

· Abilities necessary to do scientific inquiry

· Understandings about scientific inquiry
Life Science

· Diversity and adaptation of organisms

Science and Technology

· Abilities of technological design

· Understandings about science and technology

Personal and Social Perspectives

· Personal health

· Populations, resources, and environments

· Natural hazards

· Risks and benefits

· Science and technology in society
Science and Nature of Science

· Science as a human endeavor

· History of science

· Nature of science
Objectives:
By the end of the lesson the student should be able to:

· Describe what biomimicry is.

· Provide a few examples of biomimicry

· Explain the benefits of studying/practicing biomimicry
Materials:

· Computers

· Internet connection

· Projector

· Whiteboards

· Dry erase markers

· CD’s with songs and Pulse of the Planet program #4583
Procedure:

1. Hook

a. What does a shark and 8 gold medals have in common?

· Students can work in small groups

· Use whiteboards, journals, or other process

· Have students share their answers.

· Resources:

http://sportsillustrated.cnn.com/olympics/news/2000/07/02/bodysuit_craze_ap/
http://news.mongabay.com/2008/1020-biomimicry.html
b. What do a desert beetle and a drinking water have in common?

· See above procedure.

· Resources:

http://biomechanics.bio.uci.edu/_html/nh_biomech/namib/beetle.htm 
2. “I didn’t see that”

a. Call one student up to participate in this puzzle.  The objective of this is to have the students get the idea that sometimes what appears to be an everyday common object/idea/occurrence can have something hidden that can have meaning.

b. Read each line aloud without making any mistakes. If you make a mistake you MUST start again without going any further. 

This is this puzzle
This is is puzzle
This is how puzzle
This is to puzzle
This is keep puzzle
This is an puzzle
This is idiot puzzle
This is busy puzzle
This is for puzzle
This is forty puzzle
This is seconds! puzzle 

*Solution:  read the third word of every line going down.
3. What is Biomimicry?

a. Class Discussion:

Initial questions:

· Who built the desks you are sitting in?

· Who designed them?

· Where did glue come from?

· What about concrete, who designed and made this?

· We use wood a lot to build stuff.  It’s very strong and easy to shape and join together.  It’s great stuff!  Who made it?

· Have you ever had burrs stuck on your socks as you walked through a field, and then you had to pick them off? Who is the incredibly smart person that came up with that design?

· Now, think about all the stuff that you throw away.  Where does it go?

· This is about all the waste that comes from a pride of lions:  all the carcasses, the solid and liquid waste from the lions themselves.  Where does all that waste go?

    Follow up question:

· Do you know what biomimicry is?

· The students will answer the question through a variety of medium.

b. Explore each of the items below.

· After each, ask the students to explain all that biomimicry is.

· Write their responses on the board, etc.

1. Start by showing the video at the following site:  http://technorati.com/videos/youtube.com%2Fwatch%3Fv%3DBiMZYdVLqME
2. Next:  http://www.scribemedia.org/2008/10/22/float-like-a-butterfly-with-janine-benyus/ 

3. To wrap up a final definition can be found here:  http://science.howstuffworks.com/evolution/biomimicry.htm
4. Combine all the points and labels from the board and come up with a definition of biomimicry.  It should be something like this:  Biomimicry is the science and art of observing and copying nature's best biological ideas to solve human problems.
4. Why practice biomimicry?
a. Ask the students the following probing questions. The answers are provided.

b. The point of the examples and discussion is to point out that nature has about 3.8 billion years of research and development and has worked out how to adapt.  We adapt, but with the use of hydrocarbons and toxic chemicals (both used and produced).  We study biomimicry to look to nature for inspiration to solve our human-based problems.

· What plant or animal in nature do you know that uses detergents or soaps to keep itself clean?  (None. Nature has figured out how to keep itself clean)

· Do spiders, silkworms, or caterpillars produce toxic chemicals when the spin their webs, silks, and cocoons? (No)

· How much waste heat energy does a plant produce when it uses the solar energy to make food chemical energy?  (None)

· In a related question, plants produce a byproduct, oxygen, from photosynthesis.  We don’t seem too worried about this byproduct, and neither does the planet.  What manufacturing byproducts do we create that are not harmful to the environment?  (not many…)

· How many garbage dumps exist that animals have created? (None. Nature takes care of its own waste)

· Ants and termites have been known to create large underground tunnels as their homes?  How big of an air conditioning unit do they use to keep their home cool?  How much toxic refrigerant do they use to run their air conditioner?  (None)

5. Why Use Biomimicry? 
a. Audio Homework:

Access the songs at: http://www.myspace.com/asktheplanet  

The songs that will be used are:  “There is no such thing as garbage,” “What is Biomimicry,” and POP #4583: “Biomimicry – Wasps”

· The songs were free to listen to; however, the CD might have to be purchased in the future.

· Hand out the Audio homework sheet.

b. Tell the students that they must listen to the songs and POP #4583: “Biomimicry – Wasps” (found at www.pulseplanet.org) and complete the questions on the worksheet.

c.  Follow up to homework:

· Review and discuss the answers.

· Show and discuss the following examples of how observing nature has solved some of our problems.

http://www.nsf.gov/news/news_summ.jsp?org=NSF&cntn_id=112445&preview=false
http://en.wikipedia.org/wiki/File:Burrs.png
                           Velcro

http://en.wikipedia.org/wiki/File:Big-eared-townsend-fledermaus.jpg 

Ultrasound, radar, sonar all came from bats

Handouts:
What is Biomimicry? Audio Homework
Listen to the songs at http://www.myspace.com/asktheplanet  and answer the questions below.

“There is no such thing as garbage”

1. What is ‘primordial stew’ and what exists in it?

2. Was there any garbage before humans started to develop the planet?  Explain.

3. Explain the lyric:  “… one critter’s waste is another critter’s entrée du jour.”

4. How does all of nature’s stuff become fertilizer?

“Biomimicry”

5. What does ‘bios’ mean?

6. What does ‘mimicry’ mean?

7. What does it mean that “teachers surround us?”

Additional Resources

Web Sites

Kids Science Challenge – Scroll to Bio-Inspired Design

http://www.kidsciencechallenge.com/html/sciencefair.php
Biomimicry Institute 

http://www.biomimicry.net/
Center for Bilogically Inspired Design – Georgia Tech

http://www.cbid.gatech.edu/
What is Biomimicry – Ask the Planet

 http://biomimicry.net/asktheplanet
Termite-Inspired Air Conditioning – n100best.org

http://www.n100best.org/innovation/case01.html
Oak Grove Middle School Biomimicry Study

http://polypedal.berkeley.edu/twiki/bin/view/PolyPEDAL/Oak_Grove/OG_home.html
How Would Nature Solve Green Building Challenges? – AskNature.org / Biomimicry Institute

http://www.asknature.org/#
The Children’s Museum Biotechnology Learning Center 

http://www.childrensmuseum.org/themuseum/index.htm
What is Biotechnology? – National Commission on Biotechnology (Pakistan)

http://www.ncb.gov.pk/?Link=KidsSection/KidsSection
Video

Kids Science Challenge – Scroll to Bio-Inspired Design for Video

http://www.kidsciencechallenge.com/html/sciencefair.php
“Float Like a Butterfly” (7:42) – Scribe Media / Janine Benyus

http://www.scribemedia.org/2008/10/22/float-like-a-butterfly-with-janine-benyus/
“Biomimicry Explained” (4:17) – Big Picture TV / Biomimicry Guild

http://www.bigpicture.tv/videos/watch/45fbc6d3e
Biomimicry Videos (various – scroll down) - Big Picture TV / Biomimicry Guild

http://www.bigpicture.tv/videos/watch/45fbc6d3e
Enginnering and Evolution (20:22) – TED / Robert Fuller

http://www.ted.com/talks/robert_full_on_engineering_and_evolution.html
Prosthetics (5:09) – TED / Dean Kamen

http://www.ted.com/talks/dean_kamen_previews_a_new_prosthetic_arm.html
Audio

Biomimicry inspired songs (various) – Ask the Planet / Myspace

http://www.myspace.com/asktheplanet
Interactive Graphics
Design Tips From Mother Nature (informational slideshow) – Business Week

http://images.businessweek.com/ss/08/02/0209_green_biomimic/index_01.htm
Design By Nature (informational slideshow) – National Geographic 

http://ngm.nationalgeographic.com/2008/04/biomimetics/clark-photography
Articles
If the Suit Fits: Technology Vs. Athleticism At Heart Of Bodysuit Debate (7/2/00) – CNN / Sports Illustrated 

http://sportsillustrated.cnn.com/olympics/news/2000/07/02/bodysuit_craze_ap/
The Suit’s the Thing (8/3/09) – The Wall Street Journal

http://online.wsj.com/article/SB10001424052970204313604574328372762265260.html
Biomimickry: Practical Examples (8/04) – Sean Kennedy / The Science Creative Quarterly 

http://www.scq.ubc.ca/biomimicrybimimetics-general-principles-and-practical-examples/
Other
Kids Science Challenge – Scroll to Bio-Inspired Design for downloadable activities

http://www.kidsciencechallenge.com/html/sciencefair.php
Inspired by Nature Resources – Science News for Kids

http://www.sciencenewsforkids.org/articles/20041103/refs.asp
Educator Resources / K-12 Curricula - Biomimicry Institute

http://ben.biomimicry.net/curricula-and-resources/
Image Galleries

Down Feathers Insulate – Asknature.org / Biomimicry Institute 

http://www.asknature.org/strategy/633b9c989caa1258a75e20ba89d00047
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