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Theme:  Biomimicry

Title: “Biomimicry, Try It!”

Overview:  Beneficial ideas from nature – biomimicry – can be right before our eyes.  Often these details go unnoticed for whatever reason.  Anyone can find a nature-inspired idea from a natural article.  If nature has been researching and developing its own techniques for survival, then it’s up to us to discover these methods.  All it takes is an observant nature, a fresh look, and an inquisitive disposition.

Grade Level: 9-12
Subject Matter:

· Biomimetics

· 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:

· Explore their natural world and look for new ideas in nature.

· Describe how the study of biomimicry is carried out.
Materials:

· 10x hand loop

· Specimen bags

· Forceps

Procedure:

1. Look With New Eyes

a. This video provides some good content but the phrase “what can we see if we look with new eyes…” stands out as the theme of biomimicry and this lesson.

i. This phrase is spoken around 5:01 in the video.

ii. Stop the video at this point and discuss:

1. That this is the essence of biomimicry

2. That this can begin the scientific process

http://www.youtube.com/watch?v=uMHVXEx8WnM 

b. To download and keep YouTube videos try: www.keepvid.com 

2. “Try It” in class

a. If you haven’t covered it already, the video should be a sufficient review of what biomimicry is:  nature is the inspiration for new ideas and technologies.

b. In a classroom setting, students will explore and observe different items/organisms from nature “with new eyes.”

c. Set up any number of stations that fit your class size/situation. 

d. Provide a varied set of articles that found in nature:  pill bugs, pine cones, an ant farm, preserved specimens of crustaceans, fish, sharks, shells, pictures of inaccessible items:  our lungs, exotic animals and plants with brief descriptions etc.

i. Consult the biology dept. for some exotic items/organisms

ii. Be sure to help students with a quick explanation if they are presented with an organism that they might not have seen.

e. Model what the students should do.

i. Play POP #4576: “Biomimicry – Magical Mucus”

ii. After listening to the program ask the students what other applications could mucus have for us?  How could we take advantage of its properties?  Could we create a copy of mucus?  Where could we use it? 

f. Have the students work in pairs.  They should use the work sheet “Biomimicry – Try It” (in class) to fill in their brainstorming thoughts.

i. Each group is required to come up with three possible technologies from each item.

3. “Try It” outside
a. Your students will go outside to explore natural surroundings “with new eyes.”

i. Remind the students that the details are what is important.  To illustrate this play POP #4583: “KSC:  Biomimicry – Wasps”

1. Before the program plays preempt the detail of the wasp’s petiole:  the scientist never considered it, his students did!

2. Often the answer is right in front of us.

b. The students should work in pairs (they can work in the same pairs as before).

c. Provide the students with the following:

i. 10x hand loop

ii. Specimen bags – Ziploc bags.

iii. forceps

d. They are to find at least three different nature inspired ideas as well.  They are to describe the possible human problem their discovery could solve.

e. Be sure to establish “exploratory boundaries” in which they can roam.  The school property will probably be sufficient – a local park would be even better.

f. The students are to use the worksheet “Biomimicry – Try It” (outside)

4. Discuss and present

a. Bring the students back to discuss what they found.

b. Each pairs of students will select an item or organism they found outside and present a one page written proposal of their new technology

c. The students will use the sheet “Technology Proposal” to guide their work.

5. Summarize

a. Bring the class back together to summarize all the points of biomimicry and it benefits.

Handouts:

“Biomimicry – Try It” (in class)

You and your partner will move to the different stations and brainstorm in the same way that you did with your teacher.  Use this sheet to record your ideas.  You must brainstorm at least three different technologies that could result from these items.

Ask yourself:

· What can this do?

· What details does it have that I am overlooking?

· Where can I find this?

· How does it get food and water?

· Is there anything peculiar about this?

· Can we use any part of this item to solve a human-based problem?
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“Biomimicry – Try It” (outside)
Now, we will go outside to try and find some nature-inspired ideas.  Work in the same groups that you were in for our indoors activity.  Your group must find three ideas and record them on this sheet.  Remember, the answer could be in the details.

	
	Describe what you found.
	What characteristic does this have that could be helpful?
	What possible human problem could this solve?

	1
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	3
	
	
	


Technology Proposal Guidelines
You and your partner will draft a proposal of the technology that you brainstormed from your explorations outside.

Format:

· Title of technology

· Description

· What does it look like?

· Size?

· Materials required to make it?

· Benefits

· What will this do?

· What possible benefits will it have for humanity?

· Sustainable?

· Does it have any environmental benefits?

· Estimated cost

· Estimate the cost it would take to research and produce your technology.
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