Vote Nano!
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Organization:  

Children’s Museum of Houston


Contact person:  
Kim Garlock
Contact information: 
kgarlock@cmhouston.org



(713) 535-7232
General Description
Type of program: 

Facilitated/ Non-facilitated Activity
Visitors will engage in a variety of survey type questions focusing on different aspects of nanotechnology.   For each question posed, they will be provided short descriptions about the possible options.  They will then place their vote using a marble in the container labeled with their selection.  Throughout the day the public will be able to visualize how others have answered the same question by looking at the quantity of marbles in each container.   Museum staff can use the data to chart trends in public knowledge about nanotechnology.  
Program Objectives

Big idea: 

Exposing the public to different nanotechnology topics while collecting data about their choices.
Learning goals:

As a result of participating in this program, visitors will be able to: 
· Increases their scientific literacy

· Be informed about more issues related to nanotechnology

· Develop critical thinking skills

NISE Network content map main ideas:

[  ] 
1. Nanometer-sized things are very small, and often behave differently than larger things do.
[  ] 
2. Scientists and engineers have formed the interdisciplinary field of nanotechnology by investigating properties and manipulating matter at the nanoscale.
[X]
3. Nanoscience, nanotechnology, and nanoengineering lead to new knowledge and innovations that weren’t possible before.
[X] 
4. Nanotechnologies have costs, risks, and benefits that affect our lives in ways we cannot always predict.

National Science Education Standards:
The standards that will be applicable will vary depending on the question you choose to explore.  Please make selections accordingly. 
[  ] 
1. Science as Inquiry

[  ] 
K-4: Abilities necessary to do scientific inquiry

[  ] 
K-4: Understanding about scientific inquiry
[  ] 
5-8: Abilities necessary to do scientific inquiry
[  ] 
5-8: Understanding about scientific inquiry
[  ] 
9-12: Abilities necessary to do scientific inquiry
[  ] 
9-12: Understanding about scientific inquiry

[  ] 
2. Physical Science

[  ] 
K-4: Properties of objects and materials
[  ] 
K-4: Position and motion of objects
[  ] 
K-4: Light, heat, electricity, and magnetism
[  ] 
5-8: Properties and changes of properties in matter
[  ] 
5-8: Motions and forces
[  ] 
5-8: Transfer of energy
[  ] 
9-12: Structure of atoms
[  ] 
9-12: Structure and properties of matter

[  ] 
9-12: Chemical reactions

[  ] 
9-12: Motions and force

[  ] 
9-12: Conservation of energy and increase in disorder

[  ] 
9-12: Interactions of energy and matter

[  ]
3. Life Science

[  ] 
K-4: Characteristics of organisms
[  ] 
K-4: Life cycles of organisms
[  ] 
K-4: Organisms and environments
[  ] 
5-8: Structure and function in living systems
[  ] 
5-8: Reproduction and heredity
[  ] 
5-8: Regulation and behavior

[  ] 
5-8: Populations and ecosystems
[  ] 
5-8: Diversity and adaptations of organisms

[  ] 
9-12: The cell

[  ] 
9-12: Molecular basis of heredity
[  ] 
9-12: Biological evolution
[  ] 
9-12: Interdependence of organisms
[  ] 
9-12: Matter, energy, and organization in living systems
[  ] 
9-12: Behavior of organisms

[  ] 
4. Earth and Space Science

[  ] 
K-4: Properties of earth materials
[  ] 
K-4: Objects in the sky
[  ] 
K-4: Changes in earth and sky
[  ] 
5-8: Structure of the earth system
[  ] 
5-8: Earth's history
[  ] 
5-8: Earth in the solar system
[  ] 
9-12: Energy in the earth system
[  ] 
9-12: Geochemical cycles

[  ] 
9-12: Origin and evolution of the earth system
[  ] 
9-12: Origin and evolution of the universe
 [  ] 
5. Science and Technology

[  ] 
K-4: Abilities to distinguish between natural objects and objects made by humans
[  ] 
K-4: Abilities of technological design
[  ] 
K-4: Understanding about science and technology
[  ] 
5-8: Abilities of technological design
[  ] 
5-8: Understanding about science and technology
[  ] 
9-12: Abilities of technological design
[  ] 
9-12: Understanding about science and technology
 [  ] 
6. Personal and Social Perspectives

[  ] 
K-4: Personal health
[  ] 
K-4: Characteristics and changes in populations
[  ] 
K-4: Types of resources
[  ] 
K-4: Changes in environments
[  ] 
K-4: Science and technology in local challenges
[  ] 
5-8: Personal health
[  ] 
5-8: Populations, resources, and environments
[  ] 
5-8: Natural hazards
[  ] 
5-8: Risks and benefits
[  ] 
5-8: Science and technology in society
[  ] 
9-12: Personal and community health
[  ] 
9-12: Population growth
[  ] 
9-12: Natural resources
[  ] 
9-12: Environmental quality
[  ] 
9-12: Natural and human-induced hazards
[  ] 
9-12: Science and technology in local, national, and global challenges
[  ] 
7. History and Nature of Science

[  ] 
K-4: Science as a human endeavor
[  ] 
5-8: Science as a human endeavor
[  ] 
5-8: Nature of science
[  ] 
5-8: History of science
[  ] 
9-12: Science as a human endeavor
[  ] 
9-12: Nature of scientific knowledge
[  ] 
9-12: Historical perspective
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Time Required
This program’s duration is flexible.  It can be set up for any period of time to fit your needs.  It also can be either facilitated or not facilitated depending on your available staffing.
Set-up
Program
Clean Up
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5 minutes
60+ minutes
15 minutes
Background Information
Definition of terms

Nano is the scientific term meaning one-billionth (1/1,000,000,000). It comes from a Greek word meaning “dwarf.”

A nanometer is one one-billionth of a meter. One inch equals 25.4 million nanometers. A sheet of paper is about 100,000 nanometers thick. A human hair measures roughly 50,000 to 100,000 nanometers across. Your fingernails grow one nanometer every second.

(Other units can also be divided by one billion. A single blink of an eye is about one-billionth of a year. An eyeblink is to a year what a nanometer is to a yardstick.)

Nanoscale refers to measurements of 1-100 nanometers. A virus is about 70 nm long. A cell membrane is about 9 nm thick. Ten hydrogen atoms are about 1 nm.

At the nanoscale, many common materials exhibit unusual properties, such as remarkably lower resistance to electricity, or faster chemical reactions. 

Nanotechnology is the manipulation of material at the nanoscale to take advantage of these properties. This often means working with individual molecules.

Nanoscience, nanoengineering and other such terms refer to those activities applied to the nanoscale. “Nano,” by itself, is often used as short-hand to refer to any or all of these activities.

Program-specific background
Vote Nano! Questions 

We have included 10 questions below that will work with our Vote Nano program.  You may choose to explore these questions or other ones you create.  Use the information below to create your question, options, and more information templates.  

Question #1:
These products all use some form of nanotechnology.  Which one of these products would you be most likely to buy?

Options:

· Socks that reduce foot odor
· Sunscreen that goes on clear

· Pants made with fabric that repels stains or spills
More Information:

(Use can display the cards from Nano Around the World game for more information.  You may also select different products to use as options.)

Some sunblocks contain nanoparticles. 


If your sunblock rubs on clear, it might contain nanoparticles.  Nano sized particles of zinc oxide or titanium dioxide are too small to reflect visible light, so they don’t leave white film on your skin. But, they are large enough to block UV rays and protect your skin from sun damage.  The label will tell you the ingredients in your sunblock, but it doesn’t have to say what size the particles are.  Although studies suggest that the nanoparticles in the sunblock are safe for humans, some people worry that the tiny nanoparticles may impact the environment when they wash off our skin.

Some socks have nanosilver particles woven into the fibers.


If you have smelly feet you might consider buying nano socks.  These special socks have been engineered with a few hundred micrograms of nanosilver particles to help prevent both athletes’ food and eliminate foot odor.  Nanosilver is naturally anti-microbial which helps kill bacteria that can cause unwanted odors.  However it is possible for the nanosilver particles to end up in waste water once the socks are put through the laundry.  Some scientists are worried about the nanosilver entering ecosystems and negatively impacting its natural balance.

Pants that repel stains are coated with nano sized whiskers.


Scientists studied the lotus leaf to find out why water would bead up and roll off it instead of soaking into the plant.  What they found was many nano-sized “bumps” preventing dirt and water from sticking to the surface.  Engineers then duplicated this “lotus” effect by coating fabrics with nano-sized whiskers.  The result is pants and shirts that use physical properties to resist spills and stains as opposed to chemicals like Scotch Guard®.  A spilled glass of water will roll right off these fabrics!

Note:  As a reminder the more information cards are meant to be looked at after the visitor votes. Two of these options do have negative concerns associated with them and one does not.  This could cause a bias of the visitors if they see them before voting.  
Question #2:

These products all use some form of nanotechnology.  Which one(s) do you think are available on the market today? (Feel free to vote for more than one)
Options: [NOTE: when using this question, choose 4 options]

· Smell-free socks made with antimicrobial nanosilver

· An elevator to space using carbon nanotube wires

· Thin flexible solar panels made with nanofilms
· Anti-Graffiti coating composed of paint-repelling nanoparticles 

· Invisibility cloak made with nano-structures
More Information:
Browning antimicrobial scent reducing X system socks.


This medium weight sock not only cushions your step, it makes your feet smell clean even after a full day of hiking.  The sock has silver nanotechnology fibers woven into it that kill the bacteria that make the “bad feet smell.”  Made in the USA, the socks are 65% cotton, 17% nylon, 15% X system polyester, and 3% spandex.  $12.99/2 pair

SEI Graffiti Proofer


The Graffiti Proofer is a nanotechnological, permanent non-stick coating. The Graffiti Proofer incorporates a unique nano-polymer with an extremely highly slip coefficient.  The Graffiti Proofer does not allow paint, graffiti, permanent marker, stickers and other markings to bond to the dry film. $44.00 12 oz. can

POWERFILM Flexible Solar Panels


Thin film solar panels are made of very think, bendable nano-layers of material.  They produce almost as much electricity as traditional photovoltaic panels—and they’re lighter, more durable, and much cheaper.  They’re easily rolled up, moved, and unrolled in a new location.  Small portable panels can provide a personal power source anywhere in the world.  $162.99

Elevator to Space


This is a future technology.  New nanotechnologies using materials such as carbon nanotubes may make it possible to build an elevator to space.  Teams in the US and Japan are working to achieve this dream, first conceived in the late 1800’s.  Most current space elevator designs include a base station on Earth, a cable stretching into space, and climbing cars that travel up the cable.  If we could send materials into space on an elevator rather than a rocket, it might not cost any more to launch a satellite or for a human to visit space than a commercial plane flight.  

Invisibility Cloak


This is a future technology.  Nano-sized structures could make objects invisible.  In the future, it may be possible to place a nano-structured “invisibility cloak” around objects to make them disappear.  Researchers have already designed a cloak of super small, nano-sized structures, which refract (bend) light around an object, making it disappear into its background.  So far this has only been demonstrated on the microscopic level, but one day we might be able to make objects as large as airplanes invisible.  

Question #3:

Would you buy this or that?

Options: [NOTE: when using this question, choose one set]
· Nano pants vs. regular pants

· Nanosilver food storage containers vs. Glad Ware
· Nano water filter vs. Brita (charcoal)

More Information:

Nano pants vs. regular pants
Nano pants

· Eddie Bauer Classic Fit Flat-Front Wrinkle Free Dress Khaki Pants $69.95

· Stain resistant with special Repel/Release technology

· Spills bead up without soaking in

Regular Pants

· Eddie Bauer Classic Fit Legend Wash Chino Pants $49.95

· No special properties
Nanosilver food storage vs. Glad Ware 

Nanosilver Food Storage

· 1- 12oz Kinetic Go Green Premium Nano Silver Divider Food Storage Containers $9.99

· Micro-particles of antimicrobial silver are infused into the polypropylene to reduce mold, fungus and other microorganism growth.
Glad Ware Food Storage

· 9oz Glad Ware Small Snack Containers with lids 6-ct $2.84

· BPA-Free Plastic

Nano Water Filter vs. Brita

Nano Water Filter

· Lifesaver 600 Ultra Filtration Water Bottle $179.99

· The Lifesaver Bottle filters out all water-borne pathogens using a filter with holes 15 nanometers across to prevent even the smallest viruses to cross the filter, eliminating the need for chemicals to treat the water.
Brita 

· Brita Bottle with Filter $9.99

· Reduces particulates including sediment, sand, rust and grit, but not viruses
Question #4:

Which future nanotechnology would you most like to see scientists develop?

Options:
· Flexible Displays

· High Tech Military Clothing

· Nano Filtration Tea Bag

· Nano Invisibility Cloak

More Information:

More information taken from the Nano Around the World program.  http://nisenet.org/sites/default/files/catalog/uploads/10829/nanoaroundtheworld_technologycards_aug12.pdf 
Flexible Displays

Thin, bendable electronics can be printed on paper and fabric.

Today, a number of nanotechnologies are combined to make bendable electronic displays. Super-thin circuits can be printed on transparent plastic materials. In the future, it may be possible to print electronics on fabric and paper. We might have smart fabrics that can change color or become waterproof when it rains, and electronic displays that can be shrink-wrapped onto any product.

High Tech Military Clothing

Nanotech clothing could provide camouflage and repel bullets.

In the future, military clothing might incorporate many nanotechnologies to protect soldiers. Nano-sized machines might control the temperature inside battle fatigues, provide life-support systems under water, and enhance the user’s ability to run and jump. The skin of the clothing might protect from bullets and shrapnel, provide camouflage, and even shiftshape and color to emulate other clothing.

Nano Filtration Tea Bag

Portable nano fiber filters will purify water.

This water filter is packaged like an ordinary tea bag. It can be taken anywhere in the world and stuffed into the neck of an ordinary water bottle for use. The tea bag is coated with nano-sized antimicrobial fibers and filled with activated charcoal. The fibers and charcoal work together to trap and kill harmful bacteria and toxic chemicals. Each “tea bag” filter costs less than five cents and can produce one liter of clean water.

Nano Invisibility Cloak

Nano-sized structures could make objects invisible.

In the future, it may be possible to place a nano-structured

“invisibility cloak” around objects to make them disappear.

Researchers have already designed a microscopic cloak of nano-sized structures, which refract (bend) light around an object, making it disappear into its background. So far this has only been demonstrated on the microscopic level, but one day we might be able to make objects as large as airplanes invisible.

Question #5:

Do you think manufacturers should be required to let you know if their products contain nanotechnology?

Options:

· Yes

· No

· Need More Information

More Information:

Nanotechnologies are a difficult thing to regulate.  They are not easily detected or defined.  As of March 10, 2011, the nanotechnology consumer products inventory contains 1317 products that have some form of nanotechnology used in them.  Since March 2006, the inventory has grown by 521%.  The most predominant group of products containing nanotechnology in them relate to health and fitness.  Currently, there is no federal regulation similar to listing ingredient regulations that requires manufacturers to let you know if their product uses nanotechnology. 

Check out the inventory: http://www.nanotechproject.org/inventories/consumer/ 

Question #6:

Nanotechnology is improving how we harness the sun’s energy.  Do you think nanotechnology will solve our energy crisis?

Options:

· Yes 

· No

· Need More Information

More Information:

Display the Societal and Ethical Implications Energy poster created by NISE Net as more information.

http://nisenet.org/sites/default/files/catalog/uploads/5525/nise_questions_handout_print.pdf  

Question #7:

Silver is naturally antimicrobial, and nano-sized silver particles are being added to many everyday consumer products including many infant, toddler, and child products such as toys.  Does nanotechnology belong in toys?

Options:

· Yes

· No

· Need More Information

More Information:

Display the Societal and Ethical Implications Regulatory Issues poster created by NISE Net as more information.

http://nisenet.org/sites/default/files/catalog/uploads/5525/nise_questions_handout_print.pdf  

Question #8:

Nanotechnology is currently being used in some sporting equipment such as tennis rackets, golf clubs, and mountain bikes.  Carbon nanotubes make these items lighter and stronger which can give athletes an advantage over those who do not have nanotechnology-enhanced equipment.  Do you think equipment that uses nanotechnology should be allowed in professional sports?

Options:

· Yes

· No

· Depends on the sport

More Information:

Carbon nanotubes have some very unique properties such as electrical conductivity, mechanical (tensile) strength, and thermal conductivity.  Some sporting equipment could benefit from being stronger and lighter.  Based on small scale experiments and theoretical calculations, a one-inch thick rope made of CNTs is predicted to be 100 times stronger than steel, while only weighing 1/6th as much.
Question #9
I think Nano is the size of…

Options:

· Rain Drop

· DNA
· A quarter 
· A person
More Information:

Nano is the scientific term meaning one-billionth (1/1,000,000,000). It comes from a Greek word meaning “dwarf.”  A nanometer is one one-billionth of a meter. One inch equals 25.4 million nanometers.   A sheet of paper is about 100,000 nanometers thick. A human hair measures roughly 50,000 to 100,000 nanometers across. Your fingernails grow one nanometer every second.  Nanoscale refers to measurements of 1-100 nanometers. A virus is about 70 nm long. A cell membrane is about 9 nm thick. Twenty hydrogen atoms are about 1 nm.

Use the Sizing things down playing cards as more information.  You can set out the whole set of cards as a supplementary activity.

http://nisenet.org/sites/default/files/catalog/uploads/2245/sizing_game_1up.pdf   
Question #10:
Nano can be found in nature when we study… (you may select more than one)
Options:

· A lotus leaf

· A blue-morpho butterfly

· Gecko feet

· Hummingbirds

More Information:

A lotus leaf

The surface of these leaves have waxy, nanometer-sized bumps that keep water and dirt from sticking to them.  When water drops fall on the lotus leaf, they bead up and roll off!  Scientists call this the Lotus effect.   Other nanotechnology applications mimic the lotus effect, including self-cleaning window glass, paint, and some special fabrics that repel dirt and stains. These products are all hydrophobic, which means they repel water.

A blue-morpho butterfly

The Blue Morpho’s wings have very small overlapping scales covered with tiny “ribs”.  The size and arrangement of these nanostructures makes the wings look blue- but they’re actually transparent!  There’s an air space of a few nanometers between the ribs.  Light waves bouncing off the top and bottom surfaces of neighboring ribs interfere with each other.  Most light waves are cancelled by the interference and only certain wavelengths-seen as colors- bounce back to your eyes.  So when you look at the front of the butterfly, it’s a beautiful, iridescent blue.  

Gecko feet

The toes of a gecko are divided into nanoscale hair-like structures.

When a gecko places its foot on the wall and curls its toes, these nanoscale

structures interact with the wall on the atomic level. The forces (van-der-waals

forces) between the nano-structured hairs of the gecko foot and the atoms of the

wall are strong enough to hold up the gecko. Scientists are working to make

materials that use gecko-like nano-structures for adhesion.

Hummingbirds

While they can be very small, they do not have any known nano properties.

http://nisenet.org/sites/default/files/catalog/uploads/2008/05/3066/lotuseffect_worksheet_may10.pdf 
http://nisenet.org/sites/default/files/catalog/uploads/8886/structuresbutterfly_image_31oct11.pdf 
 Materials
· Marbles or glass gems often used for decorating vases.  
· 30 bags of approximately 65 marbles each
· [image: image8.jpg]


Large bowl/container for marbles

· 5 Tall clear containers (2.4 L Click Clack pantry from the Container Store http://www.containerstore.com/shop?productId=10033113&N=&Ntt=click+clack+pantry) 
· Options Template 

· Question Template 
· More Information Template 
· Materials warning sign regarding potential choking hazard of marbles
· Directions table top sign

Set Up
Time: 

Advanced Preparation:  30 minutes

1. Prepare all necessary Templates 
a. Print out the question, options, and more information cards.
b. Laminate all templates (optional).
Program Set Up: 5 minutes
1. Set out one container for each possible option
2. Place an option card in front of each container

3. Put the question sheet in a sign holder next to or above the containers 
4. Put the more Information cards out, face down

5. Fill the large container with the marbles
6. Place the materials warning sign next to the bowl of marbles

7. Place the directions table top sign next to the program
Program Delivery
Time: 

The program should be left out for at least an hour, depending on how much traffic it is getting.  Ideally it could remain out for a full day to obtain the most data.
Safety

· Marbles are a choking hazard.  If the program is not being facilitated you may want to choose something larger for voting, such as a poker chip.
· If the marbles spill they can be a slipping hazard.  Clean up immediately. 

Talking points and procedure
Vote Nano! may be used with or without facilitation.
Without facilitation:

· Set up the program.

· Check in occasionally to make sure the containers are not too full.  If they are, empty them all making sure to tally the votes for each option.
With facilitation:

· A facilitator can be used to draw in visitors to the program.  They can verbally ask the question to visitors passing by.

· The facilitator can give instructions on how to vote.

· Read the question.

· Vote for your answer(s) by placing one marble in the canister labeled with the answer you selected.  

· They should not give their opinion, just more information about each answer.  They should only supply more information if the visitor asks.  

· Facilitators can let visitors know it is ok to guess if they don’t know which option is best.

· They can ask follow up conversational questions to further the experience

· Why did you choose your option?

· What do you think of when you hear nano?

· Did you know…?

Tips and troubleshooting

To avoid the containers from being tipped over we strongly suggest you build a base to put them in.  Please see the pictures of our base as an example.
Dimensions: 
H: 25 inches



W: 28 inches


D: 9.5 inches



PVC Pipe: 5 inch diameter 
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Common visitor questions

Common visitor questions may vary depending on which question you are exploring.  
Can I vote twice?


The answer to this varies depending on the question and your purpose for the data.  There is no right or wrong answer.

How do I vote?


Read the question, look at the options and select the answer(s) that you think is best.  Place one marble in that container.

Going further…
As an option you may want to explore if visitors would change their answer once they read the more information cards.  To do this you could:

· Have a second set of voting canisters out where they could vote again if they wish to change their choice.  

· Have a second container of marbles of a different color.  If visitors change their mind they can vote again with the different color.
· For the This or That product questions you can display all for canisters.  The two on the left is where they vote before getting more information and the two on the right is where they vote after they have more information. 

Here are some resources you can share with your visitors:

· www.Whatisnano.org
· This website has a variety of resources that your visitors may find interesting.  There are links to videos, games, and activities that they can do to go further.  
Clean Up
Time: 

15 minutes
· If you are collecting data empty each container by counting how many votes it received.  
· Place all marbles into a container with a lid

· Store all materials

Universal Design
This program has been designed to be inclusive of visitors, including visitors of different ages, backgrounds, and different physical and cognitive abilities. 

The following features of the program’s design make it accessible:

[X] 
1. Repeat and reinforce main ideas and concepts

· The key ideas are communicated visually with the informational cards and tactilely.  

· When facilitated, the ideas are reinforced verbally.

[X] 
2. Provide multiple entry points and multiple ways of engagement

· The program allows for multiple entry points and ways of engaging through guided discussion and hands-on activities.

· If applicable, the presenter verbally explains the question, choices, and voting process.  There will also be signage available in the case that the activity is not facilitated.

· Visitors can observe the votes of other visitors and visualize what product/answer choice is more popular among the public.

· Visitors will also be physically engaged while being able to cast their own vote for a product or an option  by placing a marble/token into the container that represents their vote.

· The program relates nano to real world products and gives the visitor more information on a variety of topics.
[X] 3. Provide physical and sensory access to all aspects of the program

· The visitor is able to see the amount of votes that each answer choice has received from other visitors

· Program is delivered on a table, allowing access to at least 3 sides.

· Visitor is able to handle the informational cards, which will be easily accessible. 


To give an inclusive presentation of this program:

Program is accessible as written when facilitated.  

	[image: image6.jpg]



	This project was supported by the National Science Foundation under Award No. 0940143. Any opinions, findings, and conclusions or recommendations expressed in this program are those of the author and do not necessarily reflect the views of the Foundation.

	
	Published under a Creative Commons Attribution-Noncommercial-ShareAlike license: http://creativecommons.org/licenses/by-nc-sa/3.0/us/


2

_1226580702.xls
Chart1

		15

		45





Sheet1

				15		10		15		20		25		30		35		40		45		50		55		60

		60		45		50		45		40		35		30		25		20		15		10		5





Sheet1

		





Sheet2

		





Sheet3

		






_1226580705.xls
Chart1

		5

		55





Sheet1

				5		10		15		20		25		30		35		40		45		50		55		60

		60		55		50		45		40		35		30		25		20		15		10		5





Sheet1

		





Sheet2

		





Sheet3

		






_1226580674.xls
Chart1

		55





Sheet1

				55		10		15		20		25		30		35		40		45		50		55		60

		60				50		45		40		35		30		25		20		15		10		5





Sheet1

		





Sheet2

		





Sheet3

		






