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Theme: Biomimicry








Title: “Useful Secretions”
Overview:  Nature is an amazing inventor!  Scientists and engineers have discovered all kinds of creative solutions to problems by imitating something an animal does.

Grade Level:  3-4
Subject Matter:  Science
Duration:  3-4 class periods of 40 minutes
National Standards Addressed:

Standard C: Life Science 

· Characteristics of organisms

· Organisms and environments
Standard F:  Science in Personal and Social Perspective

· Science and technology in local challenges

Objectives:  

· Define biomimicry, and give examples.

· Learn about how some animals are being imitated to help solve human problems.

· Create a real-life or imaginary use for a secretion from animal.

Materials:

· Computers with internet access

· Dry borax

· Quart size baggies

· White glue

· Plastic spoons

· 12x18 inch white paper

Procedure:

Day 1:

· Review with children the definition of biomimicry by using this web site:  


What is Biomimicry? – Ask the Planet



http://biomimicry.net/asktheplanet
· Read with the class what is appropriate for them.  Go to the lyrics section   for the words to the song.  The class can do a shared reading of the song like a poem.
· Listen to POP #4578 “Biomimicry: Giraffes.”  Have children share interesting facts they learned about the giraffe.  

· Ask what a lubricant is.  Use a dictionary to define it.

· Listen to POP #4578 a second time and listen for what lubricants do.  Discuss the uses of the giraffe mucus.

· Then listen to POP #4581 “Biomimicry: Hippo Sweat.”  Share any interesting facts they learned.  Then listen a second time for the uses of hippo sweat (sun block, insect repellant, antiseptic). Amazing!

· Discuss other places animals’ bodies secrete a fluid (mouth, nose, stomach, sweat through skin).

· Do you imagine any of these other secretions are useful?

Day 2:

· Share with the class some animal related biomimicry case studies from    Ask the Planet lesson “What Kind of Animal Are You.”  Go to TOOLS FOR    TEACHERS, then TEACHING GUIDES, then fill out a short form.  Find lesson guide 14 “What Kind of Animal Are You?”

What is Biomimicry? – Ask the Planet:

http://asktheplanetcd.org/what_is_biomimicry.html
· Make the “Mysterious Matter” solution described below.

(Do this before the lesson.)

1. Dissolve 1/2 cup of dry borax in one quart boiling water.  Set aside.  (Use 1 gallon of water for 2 cups of borax.)

2. In a baggie, mix 1 tablespoon white glue with 2-3 teaspoons of water. 

3. Add 2 teaspoons borax solution to glue in the baggie.  Mix until it is solid.  Roll in your hand until desired consistency is reached.

With the class, make this slime solution.  

4. Put 2 spoonfuls of water into baggie.

5. Add 3 spoonfuls of white glue to baggie and seal.

6. Mix the water and glue by squishing the baggie.

7. Then add 2 spoonfuls of “Mysterious Matter” previously prepared.  Seal baggie completely, pushing out excess air.

8. Mix it up by squishing baggie. 

9. After a few moments, remove the slime and observe it in hand.

· Have children imagine a use for this slime.  Brainstorm different ideas.

· Return the slime to the baggie and save for next lesson.

Day 3:

· Review previous lesson about the uses of hippo sweat and giraffe mucus.  If necessary, listen to the POPs again:  POP #4578, POP #4581
· Have students imagine that the slime made previously, is from the body of an animal (either from the mouth, nose, skin, stomach).
· They should think of an animal and what the slime secreted from the animal’s body could be used for.  Discuss some of their ideas to help everyone think of something.
· Draw a picture of the animal or find a picture of it to use.  Put it on a 12x18 inch piece of paper.  Write a paragraph about what the secretion is, and how it can be used to solve a problem for mankind.  Staple the baggie with the slime in it to the 12x18 paper and write what it is.  (Ex.: zebra mucus, gopher sweat…)
Follow Up:

· Display these projects after the children share them.
Additional Resources

Images 
Name: Lotus Effect 

URL: http://en.wikipedia.org/wiki/File:Lotus3.jpg
Caption: Lotus leaf surface, rendered: microscopic view.

Credit: William Thielicke
Name: Termite Mound

URL: http://www.nma.gov.au/exhibitions/community/many_rhymes_one_rhythm/the_project/port_augusta_sa_slideshow/
Caption: Termites mix mud and saliva together to create a kind of cement. They use this to build mounds up to 6 meters in height.

Credit: National Museum of Australia

Name: Burrs

URL: http://en.wikipedia.org/wiki/File:Burrs.png
Caption: Thanks to their thorny, adhesive qualities, burrs became the inspiration for invention of Velcro.

Credit: Wikipedia / Huwmanbeing / PD

Name: Locusts

URL: http://earthobservatory.nasa.gov/Features/Locusts/locusts2.php
Caption: Locusts can consume roughly their own weight of vegetation each day—swarms of millions will strip crops bare in hours. However, their ability to see in several directions at once is being closely studied by scientists for medical and military technology applications.

Credit: NASA / GSFC / Compton Tucker

Name: Gecko Foot

URL: http://technologygateway.nasa.gov/TechGate_Wire.html
Caption: Close-up of the underside of a gecko's foot as it walks on a glass wall. Van der Waals force interactions between the finely divided setae (hairs on the toes) and the glass enables the gecko to stay in place and walk on the seemingly smooth glass.

Credit: NASA
Image Galleries
Down Feathers Insulate – Asknature.org / Biomimicry Institute 

http://www.asknature.org/strategy/633b9c989caa1258a75e20ba89d00047
Design By Nature (informational slideshow) – National Geographic 

http://ngm.nationalgeographic.com/2008/04/biomimetics/clark-photography
Web Links

Kids Science Challenge – Scroll to Bio-Inspired Design

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

http://www.biomimicry.net/
What is Biomimicry – Ask the Planet

http://biomimicry.net/asktheplanet
How We Learn From Nature – Kids’ Create Your Future 

http://www.kidsforfuture.net/shift/000011.html
Nature’s 100 Best Innovations

http://www.n100best.org/
The Children’s Museum Biotechnology Learning Center 

http://www.childrensmuseum.org/themuseum/index.htm
Audio 

Biomimicry Inspired Songs (various) – Ask the Planet / MySpace

http://www.myspace.com/asktheplanet
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/
Why Folded Robots? (scroll down for movies) – Biomimetic Millisystems Lab

http://robotics.eecs.berkeley.edu/~ronf/Prototype/index.html
Videos About Biomimicry (various) – Technorati.com

http://technorati.com/videos/tag/biomimicry
Just for Kids

Fun Stuff To Do - Science2Discover.com
http://www.science2discover.com/funstuff.htm
Articles

Cold Blooded Solutions to Warm Blooded Problems – Exploratorium.edu

http://www.exploratorium.edu/frogs/woodfrog/index.html
How a Geico Defies Gravity – Emily Sohn / Science News for Kids

 http://www.sciencenewsforkids.org/articles/20031119/Feature1.asp
Biomimetic Building Uses Termite Mound As Model – Treehugger.com

http://www.treehugger.com/files/2006/08/biomimetic_buil_1.php
Other

Kids Science Challenge – Scroll to Bio-Inspired Design for Downloadable activities

http://www.kidsciencechallenge.com/html/sciencefair.php
Educator Resources / K-12 Curricula - Biomimicry Institute

 http://ben.biomimicry.net/curricula-and-resources/
Teach Engineering Teacher Resources K-12

http://www.teachengineering.org/view_activity.php?url=http://www.teachengineering.org/collection/cub_/activities/cub_bio/cub_bio_lesson05_activity1.xml
National Geographic Explorer (sample lesson/activity plan)

http://magma.nationalgeographic.com/ngexplorer/pioneer/0901/ax/pi_teachersguide.pdf 

Special thanks to the following scientists for their help with this project:

Pulse of the Planet Programs: #4581 “Biomimicry: Hippo Sweat,” #4578” “Biomimicry: Giraffes”

Christopher Viney

Engineer

UC Merced

School of Engineering
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