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Investigating Static Forces in Nature: The Mystery of the Gecko
Lesson 3:
What Are Your Ideas About Small Sizes?
Open the NanoScale Me interactive (http://www.mcrel.org/nanoleap/multimedia/nanosize_me.swf). In order to determine the name of each object you may move your mouse over the image and the name will appear.
Circle the images that are smaller than a penny. Underline the object that cannot be seen with the unaided eye.
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What are your ideas about small sizes? Below is a Multi-Scale graph of objects illustrating measurements
in meters, millimeters, micrometers, nanometers, and picometers. Please click NEXT to see how everyday

objects compare to the Nanoscale. (See cred
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[image: image2.png]How small is a nanometer (and other small sizes)?

Start with a centimeter. ‘ A centimeter is about the size of a hean.

Now divide it into 10 equal parts. " Each partis a millimeter long. About
-« the size of a flea.
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Now divide that into 10 equal Each partis 100 micrometers long.
parts. | About the size (width) of a human hair.
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Now divide that into 10 equal Each partis a 100 nanometers long.
parts. & About the size of a virus.
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Finally divide that into 100 equal Each part is a nanometer. About the
parts. »‘m‘; size of a small molecule.
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Activity: Image Sort 

Click on “sort meters.” First, move your mouse over the images on the screen to find out the name of each one. Next, record your predicted order (largest to smallest) based on the width of each object in the left column. Then, see how well you did by completing the image sort in the interactive and recording the actual size orders in the right column. Once you have completed Image Sort #1, repeat the same steps for Image Sorts 2–5.

Rank from largest to smallest in actual width.
Image Sort #1 (Meter Range)
	
	Write Image Names Below

	
	Predicted Order
	Actual Order

	1
	
	

	2
	
	

	3
	
	

	4
	
	


Write the common instruments and dominant force at this range listed in the interactive. 
Instruments:______________________________________________________

Dominant Force:__________________________________________________

Image Sort #2 (Millimeter Range)
	
	Write Image Names Below

	
	Predicted Order
	Actual Order

	1
	
	

	2
	
	

	3
	
	

	4
	
	


Write the common instruments and dominant force at this range listed in the interactive. 

Instruments:______________________________________________________

Dominant Force:__________________________________________________

Image Sort #3 (Micrometer Range)
	
	Write Image Names Below

	
	Predicted Order
	Actual Order

	1
	
	

	2
	
	

	3
	
	

	4
	
	


Write the common instruments and dominant force at this range listed in the interactive. 
Instruments:______________________________________________________

Dominant Force:__________________________________________________

Image Sort #4 (Nanometer Range)
	
	Write Image Names Below

	
	Predicted Order
	Actual Order

	1
	
	

	2
	
	

	3
	
	

	4
	
	


Write the common instruments and dominant force at this range listed in the interactive. 
Instruments:______________________________________________________

Dominant Force:__________________________________________________

Image Sort #5 (Picometer Range)
	
	Write Image Names Below

	
	Predicted Order
	Actual Order

	1
	
	

	2
	
	

	3
	
	

	4
	
	


Write the common instruments and dominant force at this range listed in the interactive. 
Instruments:______________________________________________________

Dominant Force:__________________________________________________

Slide 6–7
Answer the following questions using the interactive program and size line.
a) Which of the image sort ranges was the easiest to rank? Why?

b) Which range was the most difficult? Why?

c) Circle the largest in each of the following pairs:

Ant
compared to 
Grain of Salt
Virus
compared to
White Blood Cell

Virus
compared to
DNA Molecule

Atom
compared to
DNA Molecule

d) How do nanoparticles compare with cells in size?

e) How do nanoparticles compare with atoms in size?

Powers of Ten
Directions:
1. Type the following Web site address into an Internet browser: http://microcosm.web.cern.ch/microcosm/p10/english/welcome.html
2. Click “What Is a Power of Ten?” and read the information.
a. When are powers of 10 used? 




b. Write 103 as a whole number. 




c. Write 10-3 as a whole number. 




3. Click “Start” link at the bottom of the page.

4. As you click through the different powers of 10 (both + & -); answer the following questions:

a. What can you observe at 109m?

b. What can you observe at 10-9m?

c. On the (+) scale, between what powers of 10 does the view not change? Why do you think this is?

d. On the (-) scale, between what powers of 10 does the view not change? Why do you think this is?

nanoreisen – adventures beyond the decimal
1. Type the following Web site address:  http:www.nanoreisen.de/
2. Click on the “English Version” link, then click on the pulsating suit case.

3. Navigate through all of the following routes:

( Ego-Trip

( Bit-Land Route

( Bright-Spot Route

4. For the following powers of 10; copy down the stage name for the Ego-Trip and provide a brief description of what you are observing.

SIZE
STAGE
DESCRIPTION

10 Meter = 1m


10-2 Meter = 1cm


10-3 Meter = 1mm


10-6  Meter= 1µm


10-9 Meter = 1nm


10-12 Meter = 1pm


10-15 Meter = 1fm
What Is Nanotechnology? Essay Assessment

Directions: 
While many people have heard of “nanotechnology,” how many can explain exactly what it is or give an example of nanotechnology in our everyday lives? Based on what you have learned in this module so far and incorporating what you learn about specific applications of nanotechnology from readings and some Internet resources, you will write a short essay (no more than one typed page) that enlightens your audience about nanotechnology. Be sure your essay fully addresses the writing prompt below. You may refer to your journal to help you plan your response; however, the writing in the essays should be distinct from your journal and be written in your own words (i.e., no copying).

Writing Prompt

Explain the term “nanotechnology” to someone who has heard of it only on T.V. Then, explain how scientists and the general public should react to the latest research and applications in nanotechnology. 
· Define Nanotechnology. 

· Give examples of specific nanoapplications to help illustrate nanotechnology. These should come from the Internet resources you read as well as from what you have learned in this unit.

· Describe nanotechnology’s impact on science and how the application involves research from many different science subjects (e.g., biology, chemistry, physics, engineering).

· Explain why it is important for scientists to discuss the technology’s positive and negative impacts with each other and with the general public.

· Include an explanation for why the general public should stay informed about the progress of nanotechnology.
Refer to the instructional rubric below to learn of the criteria that will be used to evaluate your writing.

Instructional Rubric for Essay Assessment
	Criteria
	Advanced (4)
	Proficient (3)
	Partially Proficient (2)
	Novice (1)

	Writing Style and Mechanics 


	Concise, clear, and engaging explanations with flawless spelling, punctuation, and grammar.
	Concise and clear explanations with 

minor errors that do not interfere with communication.
	Appropriate writing format.

Writer does not appear to have carefully proofread.
	Demonstrates little or no attention to the writing format.

Has great difficulty communicating.

	Understanding of Content
	· Explanations about the impact of nanotechnology applications on science and society are complete* and insightful. 
· Gives detailed examples to help explain points.
· Writes in own words.
*
Responses include answers to all five bullet points in prompt.
	· Explanations about the impact of nanotechnology applications on science and society are complete* and reasonable.

· Gives examples to make points. Could be more detailed.
· Writes in own words.
*
Responses include answers to all five bullet points in prompt.
	· Explanations about the impact of nanotechnology applications on science and society are obvious.
· 
Does not always write in own words.
	· Explanations about the impact of nanotechnology applications on science and society are irrelevant.
· Copies from the article.


Nanotechnology Articles
Your essay should draw on current information about nanotechnology applications. Your teacher will either assign specific readings below or encourage you to choose the resources that interest you.

· http://www.crnano.org/basics.htm
The Center for Responsible Nanotechnology (CRN) offers Nanotechnology Basics: For Students and Other Learners.
· http://www.crnano.org/benefits.htm 
CRN highlights their current perspectives on the Benefits of Molecular Manufacturing. 
· http://www.crnano.org/dangers.htm
CRN highlights their current perspectives on the Dangers of Molecular Manufacturing.
· http://www.crnano.org/medical.htm  
CRN specifically considers the Medical Benefits of Molecular Manufacturing.
· http://www.crnano.org/products.htm 
CRN shares insights on the Powerful Products of Molecular Manufacturing.
· http://www.crnano.org/whatis.htm
In What Is Nanotechnology?, the CRN outlines what they perceive as the four generations of nanotechnology development from 2000 to 2020.
· http://www.nanooze.org/english/article_listing.html
Features a host of links with general overviews of nanotechnology as well as information on a number of current nanoapplications.

· http://www.sciencenewsforkids.org/articles/20040609/Feature1.asp
The article The Incredible Shrunken Kids provides an overview of nanotechnology.

· http://www.sciencenewsforkids.org/articles/20040407/Note2.asp
Little Bits of Trouble discusses some of the hazards of buckeyballs.

· http://www.sciencenewsforkids.org/articles/20041027/Note2.asp
Pencil Thin focuses on a specific nanomaterial called graphene.
· http://www.sciencenewsforkids.org/articles/20060823/Feature1.asp
Atom Drive discusses a new advancement in nanotechnology—nanocars.
SQ3R Reading Strategy

SQ3R stands for Survey, Question, Read, Recite, and Review. As you read select nanotechnology resources, you will use this strategy, as outlined below, to guide you. 

1. Survey what you are about to read.

· Look at the title, subheadings, illustrations, and graphics.
· Read over the first and last paragraphs.
· What do you already know about this subject?

· What do you think you will learn from reading this article?

2. Question. Formulate questions to help guide your reading.
· Turn the article title into a question. Write it here:
· Turn the subheadings and/or graphics into questions. Write them below.
3. Read actively.

· Read to search for answers to the questions you noted above. 

· What additional questions do you have? For instance, were there any unclear passages, unfamiliar words? Write them below.

4. Recite.

· Write the answers to the questions you listed in numbers 2 and 3 without looking at the article.

· Reread the article for any unanswered questions.

5. Review.

· Summarize the information you learned. Include notes below to help you plan your essay.
· What is nanotechnology?
· What are some nanoapplications discussed in the article?
· List the different areas of science involved in specific nanoapplications. 

· Why is it important to study and communicate both the positive and negative impacts of nanotechnology? Provide examples to illustrate your points.

· Do you think nanotechnology has life-changing effects? Why should the general public stay informed about nanotechnology? 

· Return to your graphic organizer on page 1–1. Update your chart with at least three new ideas that you learned from this assignment.































































































































































�Adapted from R. Billmeyer, & M. L. Barton. (2002). Teaching reading in the content areas: If not me, then who? (2nd ed.). Alexandria, VA: ASCD.
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