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Theme:  Biomimicry
Title: “Biomimicry” 
Overview:  We are dependent on petroleum, we have created harsh chemicals and environmentally harmful processes to use these chemicals, and we have generated a lot of pollution in doing so.  We need some novel ideas to solve the current ones.  Enter biomimicry and sustainability.  Through nature as inspiration we can solve our problems through the tremendous research and development that it has already completed.  We can generate clean power, use processes that mimic nature to clean our structures, produce less pollution in the process.
Grade Level:  9-12
Subject Matter:

· Biomimetics

· Sustainability

· Engineering

· Biology

· Physics

· Chemistry
Duration: 3, 50 minute lessons
National Standards Addressed:

Science As Inquiry

· Abilities necessary to do scientific inquiry

· Understandings about scientific inquiry

Life Science

· Interdependence of organisms

Science and Technology

· Abilities of technological design

· Understandings about science and technology
Personal and Social Perspectives

· Population growth

· Natural resources

· Environmental quality

· Natural and human-induced standards

· Science and technology in local, national, and global challenges
History and Nature of Science
· Science as a human endeavor

· Nature of scientific knowledge

· Historical perspectives
Objectives:
By the end of the lesson the students should be able to:

· Define what biomimicry is.

· Identify several existing examples of technology from biomimicry.

· Describe what biomimicry is providing us with future technologies.
Materials:

· Computers

· Copies of handouts

· CD player (or computer with speakers)

· Projector

· Screen
Procedure:

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

i. Ask this question.  Then listen to answers. 

ii. Students may have heard about this swim suit that Michael Phelps used (Summer Olympics 2008)

iii. Probe:

1. This Speedo LZR is somewhat controversial, why?

2. Does anyone know anything about how Speedo developed this suit?

3. The claim is that swimmers could swim faster while wearing it, why?

iv. Resources:

http://www.elephantjournal.com/2008/10/biomimicry-the-next-generation-of-technology-janine-benyus- bioneers/
http://news.mongabay.com/2008/1020-biomimicry.html
v. Display this website on the screen.  

1. Discuss what the picture represents.  

2. Give them some information – enough to give them incite to a possible answer.

3. Then, ask:  How could this beetle help us?

4. Let students work in small groups and jot down an answer on whiteboards (one per group)

5. Evaluate answers as a class.

vi. 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.  Start off the section of the lesson by asking some questions:

i. How many times have you ever seen dirty leaves on a tree?  Why?

ii. What brand of detergent do bears use?

iii. How do trees stay standing for several decade but produce no trash?

iv. Next, consider all the animals and plants and little things you can’t see or even want to see in a forest.  You would expect that with so many organisms living together, they would accumulate a lot of trash?  After, that is how it exists for us in cities?  Where is the animal’s trash?

1. If you get puzzled faces or arguments against your statements, this is good. 

v. How long have organisms other than us been living on this planet?  (3.8 billion years)

vi. In your opinion what has been the success rate of these organisms? (extremely high since they have been able to exist for so long – extinction must be considered.)  

vii. The point:  life has continued to prosper and adapt AND WE HAVE SOMETHING TO LEARN FROM IT.

b. The students will listen to and view several items that explain biomimicry.  During this, they will fill out the worksheet  “What is Biomimicry?”

c. Use the following:

i. Play the song “What’s Biomimicry” at the following website:  http://www.myspace.com/asktheplanet 

ii. Ask the students:  What is the message around the lyric:  “Hey, Homo sapiens it’s our time…”

d. Watch the video at: http://www.youtube.com/watch?v=BiMZYdVLqME&eurl=http%3A%2F%2Ftechnorati%2Ecom%2Fvideos%2Fyoutube%2Ecom%252Fwatch%253Fv%253DBiMZYdVLqME&feature=player_embedded 

e. Lastly, the video at: http://www.scribemedia.org/2008/10/22/float-like-a-butterfly-with-janine-benyus/ - watch only to time 6:25.

f. Have the students complete the worksheet “What is Biomimicry?”

4. What could studying biomimicry do for us?
a. The students will listen to and view several items that illustrate what the study of biomimicry can provide for us.  This lesson is available in two parts.

b. Handout the worksheet “What can Studying Biomimicry Do For Us? Part 1”

c. Play the following:

i. Video on sustainability:  http://www.ted.com/index.php/talks/alex_steffen_sees_a_sustainable_future.html 

ii. Next, Janine Benyus on 12 Sustainable ideas at: http://www.youtube.com/watch?v=n77BfxnVlyc start at the ten minute mark.

d. Next, handout the worksheet “What can Studying Biomimicry Do For Us? Part 2”

e. Play the following:

i. POP #4578: “Biomimicry – Giraffes”


ii. POP #4576: “Biomimicry – Magical Mucus”


iii. POP #4582: “Biomimicry – Reading Slug Slime”

iv. POP #4581: “Biomimicry – Hippo Sweat”

v. Video:  The Future Makers Biomimicry 1: http://www.youtube.com/watch?v=jvBUL5bnuB0 

vi. POP #4583: “Biomimicry – Wasps”

vii. POP #4587: “Biomimicry – Novel Robots”

5. Summarize
a. Cover the main points of biomimicry and its uses and future plans.

b. Go over any homework from the audio assignments/

Handouts:

What is Biomimicry?
Listen to and view the various resources explaining biomimicry.  As the lesson progresses, record your answers on this sheet.

1. What does bios mean?

2. What does mimicry mean?

3. Has Homo sapiens been in existence for very long compared to the rest of life?

4. How long has life been in existence on this planet?

5. How much garbage does nature produce?

6. What kinds or organisms really need to stay clean to do what they do best?

7. Describe one thing nature does better than we do?

8. Describe the amount and kind of pollution that nature produces.

9. Describe the amount and kind of energy that nature uses to sustain itself.

10. When make things we usually use _________________ and use lots of _____________.

11. According to Jane Benyus, what is biomimicry?

12. Is a leaf smooth?  What is the Lotus Effect?

13. What has nature done to use carbon dioxide?  What can we do with this idea?

14. How can sex be used to the advantage of industry?

What can Studying Biomimicry Do For Us? Part 1

Listen to and view the various resources explaining how the study of biomimicry can aid us.  As the lesson progresses, record your answers on a separate sheet of paper.

1. Biomimicry can aid us with sustainability.  Sustainability is defined "meeting the needs of the present without compromising the ability of future generations to meet their own needs."  Sustainability will help us control our ecological footprint.  What is an ecological footprint?

2. Compare the amount of petroleum we use with number of planets.

3. Are the petroleum resources being used fairly?  Explain.

4. According to Alex Steffen, what don’t we know how to do, yet? 

5. What will the future cities be like/look like with their corresponding countryside?

6. Even now, we are able to build building that generate their own ______________, recycle their own ____________, and use natural ________________.

7. Biomimicry allows us to create more _____________ machines, like exhaust fans.

8. Explain how a mollusk creates mother-of-pearl?

9. How much energy does the mollusk use to do this?

10. How much stronger is mother-of-pearl than our toughest, most high-tech ceramics?

11. Explain the technology that Jeff Brinker is working on.

12. What is self-assembly?

13. What Geoff Coates discovered with plant using CO2 as a feedstock?

14. What common element do plants use to harvest energy from the sun?  What element do we use?  What are the disadvantages of this?

15. What can the bumps on whale’s fins do for us?

16. Currently we use dyes, both toxic and nontoxic, to color our products.  What do peacocks do that we can learn from?

17. What special trick can we learn from the Namibian Beetle and Pill Bug ?

18. Water, especially seawater and polluted water, contain a lot of metals.  Some microbes can separate the metals out of waste water.  Where do you see this kind of technology being helpful?

19. What is green chemistry doing to help us be more sustainable?

20. Mussels can hold on to a substrate for a long time and release when prescribed.  What are we trying to learn from this?

21. Tardigrades (also known as Water Bears) pull of a neat trick.  Describe the trick.  How might this trick be able to help us store vaccines?

22. 80 million locusts can exist in a single swarm and never collide with each other.  What type of technology can we gain from studying the locust’s anatomy?

23. Life creates conditions conducive to life...do we fulfill this statement?  Explain.

What can Studying Biomimicry do for Us? Part 2

Listen to and view the various resources explaining how the study of biomimicry can aid us.  As the lesson progresses, record your answers on a separate sheet of paper.

1. What does the giraffe’s mucus in its mouth do for it?

2. What are two possible applications for the giraffe’s mucus?

3. What stops us from digesting ourselves?

4. What are three things our mucus does for us?

5. What can one slug’s slime trail tell another slug?  (name two things)

6. Why would one slug want to find another slug?

7. What astonishing trick can a slug do?  

8. A slug has a tremendous ability to store and retrieve information.  What good could this do for us and our technologies?

9. Is hippo sweat like our sweat?  Explain.

10. What are two ways that the hippo’s sweat protects it from the sun.

11. Flies seem attracted to feces (poop!).  Hippos seem to be covered in poop.  How does the hippo’s sweat solve this problem?

12. What is the last thing a hippo’s sweat seems to do for the hippo?

13. Dr. Tim Finnegan created his Biostream Power Conversion System.  What does this new device do?

14. Where will the Biostream Power Conversion System be placed to generate electricity?

15. How is this a good technology for a country like Australia?

16. What is the name of the structure that separates the front and back end of a wasp?

17. Why is this structure so crucial to the wasp?

18. What is so remarkable about this structure?

19. Describe the new type of box that came from this example of biomimicry.

20. What can these new robots do that older robots couldn’t?

21. Older robots would sense all of the information and correct problems in its robot “brain.”  Now, with this new invention, what can a robot use to correct itself instead of its brain?
Additional Resources

Web Sites

Kids Science Challenge – Scroll to Bio-Inspired Design

http://www.kidsciencechallenge.com/html/sciencefair.php
Biomimicry: The Next Generation of Technology – Elephantjournal.com

http://www.elephantjournal.com/2008/10/biomimicry-the-next-generation-of-technology-janine-benyus- bioneers/
Bongabay.com - Biomimicry

http://news.mongabay.com/2008/1020-biomimicry.html
Like Water Off a Beetle’s Back – Biomechanics / AMNH

http://biomechanics.bio.uci.edu/_html/nh_biomech/namib/beetle.htm
Videos

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

http://www.kidsciencechallenge.com/html/sciencefair.php
The Future Makers of Biomimicry – The Future Makers / YouTube

http://www.youtube.com/watch?v=jvBUL5bnuB0
12 Sustainable Design Ideas from Nature – Janine Benyus / TED

http://www.youtube.com/watch?v=n77BfxnVlyc
Float Like a Bitterfly – Janine Benyus / Scribe Media

http://www.scribemedia.org/2008/10/22/float-like-a-butterfly-with-janine-benyus/
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