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Theme:  Biomimicry


Title: “Adaptations”
Overview:  Biomimicry studies nature’s best ideas and then imitates these designs and processes to solve human problems.  In this lesson, students will examine traits that have enabled animals to adapt to their environment.  They will explore engineered products inspired by nature.

Grade Level:  Grades 3-4
Subject Matter:  Science
Duration:  3-4 classes of 40 minutes each
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:

· Students will describe how organisms adapt to their environment.

· Students will define biomimicry and give examples of engineered products inspired by nature.

· Students will use biomimicry to develop an idea for a new product.

Materials:

· Computers with Internet access

· Magazines with pictures of animals to cut out

· Picture of a giraffe and other pictures of animals to display 

Procedure:

Day 1:  

1. Write the word biomimicry on the chalkboard.

· Ask the children if anyone has heard the word before or knows what it means.

· Tell the class:  Bio means life, mimicry means to imitate life or nature.

· Have each child make a KWL chart on a blank sheet of paper.  Write K at the top of one column.  W at the top of the next.  L at the top of the third column.

· Write what you think you know about biomimicry in the first column.

· Then write what you would like to know under the W.

· Use this web site and read through the slideshow.

Design By Nature (informational slideshow) – National Geographic 

http://ngm.nationalgeographic.com/2008/04/biomimetics/clark-photography
· Then look at: 

                              How We Learn From Nature – Kids’ Create Your Future 

http://www.kidsforfuture.net/shift/000011.html
· Have students go back to their KWL chart and fill in the L column.  (What they learned today about biomimicry)

2. Listen to POP #4583 “Biomimicry: Wasps.” 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)

· Discuss.

· Have students listen for a second time to the POP.  Listen for what feature of the wasp was used to develop a better cardboard box.  

· Discuss.

Day 2: 

1. Review biomimicry from previous lesson.  Students can use their KWL charts.

2. Show children a picture of a giraffe or use this condor picture.  

           Name: Condor

URL:     http://www.fws.gov/digitalmedia/cdm4/item_viewer.php?CISOROOT=/natdiglib&CISOPTR=5353&CISOBOX=1&REC=3
· Ask the class what physical features the giraffe has that enable it to survive in its environment. (Long neck, spots, long tongue)

· Tell the class that these are adaptations – a trait that helps an animal to survive.  Physical adaptations include camouflage and mimicry.  Behavioral adaptations include migration and hibernation.

3. Show class other animal pictures and discuss the adaptations of each animal.  The following links can be used for animal pictures or use own pictures.

           Name: Shark 1

           URL: http://sanctuaries.noaa.gov/pgallery/pgstellwagen/living/living_7.html
           Name: Water Strider

           URL: http://www.sciencenewsforkids.org/articles/20041103/Feature1.asp
           Name: Gecko Diagram

URL: http://www.nsf.gov/news/news_images.jsp?cntn_id=112445&org=NSF
4. Listen to POP #4577 “Biomimicry: Collecting Mucus.”  Students should listen for how scientists collect fluids from giraffes and hippos.  Discuss.

5. Pass out magazines that the children can cut pictures from.  Each child will find and cut out one picture of an animal and glue onto a larger piece of paper.  Write the name of the animal and then a sentence or two about its adaptations.  

Day 3:

1. In small groups, have children share their animal picture and its adaptations.  Collect them to display.

2. Look at the article about wood frogs at this web site.  Discuss as much as is appropriate for students.

            Cold Blooded Solutions to warm Blooded Problems – Exploratorium.edu

      http://www.exploratorium.edu/frogs/woodfrog/index.html
3. Do the lesson at TE Activity: Biomimicry: Natural Designs. It has many good examples of inventions based on nature.  The students design a new product based on biomimicry with a partner or small group.

           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
Day 4: 

1. The designed products can be shared with the class.  

2. There are other homework and extension activities that can be done.

Additional Resources

Images 

Name: Down feather

URL: http://en.wikipedia.org/wiki/File:Daune_down_feather.jpg
Caption: Down feathers are one of nature’s best insulators.

Credit: Yoky - GNU

Name: LZR 2

URL: http://www.sti.nasa.gov/tto/Spinoff2008/ch_4.html
Caption: The LZR Racer reduces skin friction drag by covering more skin than traditional swimsuits. Multiple pieces of the water-resistant and extremely lightweight LZR Pulse fabric connect at ultrasonically welded seams and incorporate extremely low-profile zippers to keep viscous drag to a minimum. 
Credit: NASA

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

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
The Children’s Museum Biotechnology Learning Center 

http://www.childrensmuseum.org/themuseum/index.htm
Oak Grove Middle School Biomimicry Study

http://polypedal.berkeley.edu/twiki/bin/view/PolyPEDAL/Oak_Grove/OG_home.html
How Biomimicry Works – Howstuffworks.com

http://science.howstuffworks.com/evolution/biomimicry3.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
Robot Sumo Competition – Exploratorium.edu

http://www.exploratorium.edu/robots/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
Shapes Cluster (activities – various) – Thinkfountain.org

http://www.thinkingfountain.org/nav/tfclusters.html#makeit
From Jungle to Lab – Exploratorium.edu

http://www.exploratorium.edu/origins/belize-london/tools/index.html
Articles

Cold Blooded Solutions to warm Blooded Problems – Exploratorium.edu

http://www.exploratorium.edu/frogs/woodfrog/index.html
Inspired By Nature – Emily Sohn / Science News for Kids

http://www.sciencenewsforkids.org/articles/20041103/Feature1.asp
How a Gecko Defies Gravity – Emily Sohn / Science News for Kids

 http://www.sciencenewsforkids.org/articles/20031119/Feature1.asp
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/
National Geographic Explorer (sample lesson/activity plan)

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

Credit: Nova Scotia Museum of Natural History
