[bookmark: _Toc171047288]4 Day Afterschool Framework

[image: niselogo]Organization: New York Hall of Science
Contact person: Jennifer Correa
Contact information: jcorrea@nysci.org, 718.699.0005 ext. 345


[bookmark: _Toc136681729][bookmark: _Toc177977340][bookmark: _Toc177977418][bookmark: _Toc171047289]General Description
Audience: 
8-11 year old students in an after school program

Type of program: 
Four-day afterschool program. Students meet once a week for one hour. 

[bookmark: _Toc136681730][bookmark: _Toc177977341][bookmark: _Toc177977419][bookmark: _Toc171047290]Program Objectives
Big idea: 
Nano is small and can be found all around us.

Session 1 - Intro to Nano
Big Idea: Nano is small

Session 2 - Nano and Crystals
Big Idea: Nano can be found in nature and used for our advantage

Session 3 - NanoDays Field Trip
Big Idea:  Explore Nano Days kits

Session 4 - Nano and Animals
Big Idea: Animals use nano for their benefit and scientists mimic these ideas in nanotechnology

Learning goals:
As a result of participating in this program, students will be able to: 
 
Session 1 – Intro To Nano:
· Start to think about science and nano in a comfortable atmosphere
· Understand nano is small – one billionth of a meter
· Understand and identify the difference between Macro, Micro and Nano
· Understand that although things at the nano scale are really small, we can see the effects at a larger scale. Iridescence is an example of this. 

Session 2 – Nano and Crystals:
· Continuing to create a comfortable space while getting students excited 
· At the nano scale materials behave differently
· Adding energy to crystals can change it at the nano scale
· Crystals can provide energy
· Crystals are used in everyday household products

Session 3 – NanoDays:
· Visit a local institution that is running a NanoDay event
· Become familiar with that institution
· Learn about nano from the 2010 NanoDay kits

Session 4 – Nano and Animals:
· Learn about the differences between bearded dragons and anoles
· Anoles can climb up walls because they have nano sized hairs that allow them to climb
· Scientists study animals like the anole to make new nanotechnologies
[bookmark: _Toc33760882]
[bookmark: _Toc160871413]NISE Network content map main ideas:
[X] 	1. Nanometer-sized things are very small, and often behave differently than larger things do.

[X] 	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.

[  ] 	4. Nanotechnologies have costs, risks, and benefits that affect our lives in ways we cannot always predict.


National Science Education Standards:
[  ] 	1. Science as Inquiry
[X] 	K-4: Abilities necessary to do scientific inquiry
[X] 	K-4: Understanding about scientific inquiry
[X] 	5-8: Abilities necessary to do scientific inquiry
[X] 	5-8: Understanding about scientific inquiry
[  ] 	9-12: Abilities necessary to do scientific inquiry
[  ] 	9-12: Understanding about scientific inquiry

[  ] 	2. Physical Science
[X] 	K-4: Properties of objects and materials
[X] 	K-4: Position and motion of objects
[X] 	K-4: Light, heat, electricity, and magnetism
[X] 	5-8: Properties and changes of properties in matter
[  ] 	5-8: Motions and forces
[X] 	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
[X] 	K-4: Characteristics of organisms
[  ] 	K-4: Life cycles of organisms
[X] 	K-4: Organisms and environments
[X] 	5-8: Structure and function in living systems
[  ] 	5-8: Reproduction and heredity
[  ] 	5-8: Regulation and behavior
[X] 	5-8: Populations and ecosystems
[X] 	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
[X] 	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
[X] 	K-4: Abilities to distinguish between natural objects and objects made by humans
[X] 	K-4: Abilities of technological design
[X] 	K-4: Understanding about science and technology
[X] 	5-8: Abilities of technological design
[X] 	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
[X] 	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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[bookmark: _Toc21927035][bookmark: _Toc23321229][bookmark: _Toc136681731][bookmark: _Toc177977344][bookmark: _Toc177977422][bookmark: _Toc171047292]Background Information
[bookmark: _Toc171047293]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.

[bookmark: _Toc152395512][bookmark: _Toc171047294]Framework-specific background


[bookmark: _Toc171047295]Session 1: Intro To Nano 
In this session students will learn that nanometer sized things are very small.  They will compare the difference between the macroscale, microscale and nanoscale; the objects within those scales; and the way we measure these objects. Students will learn that a thin film, just a few nanometers thick, can produce iridescence. 

[bookmark: _Toc136681736][bookmark: _Toc177977348][bookmark: _Toc177977426]
[bookmark: _Toc136681732][bookmark: _Toc177977345][bookmark: _Toc177977423][bookmark: _Toc152395513][bookmark: _Toc171047296]Materials
Blank sheets of paper
Pens/Pencils
Laminated words for Macro, Micro and Nano (make prior to session)
Laminated images from Exploring Size: Stretchability (NanoDays 2010) (make prior to session) http://www.nisenet.org/catalog/programs/exploring_size_-_stretchability_nanodays_2010
Masking Tape
Black Construction Paper
Various Colors of construction paper.
Peacock feathers
Small trays to hold water  (one for each group of 4 to 6 students) 
Nail Polish
Water
Dropper
Rulers or measuring tape (for draw yourself activity)

[bookmark: _Toc136681733][bookmark: _Toc177977346][bookmark: _Toc177977424][bookmark: _Toc152395514][bookmark: _Toc171047297]Set Up
[bookmark: _Toc136681734][bookmark: _Toc21927055][bookmark: _Toc23321232]Time: 
30 minutes
· Cut up the construction paper into 2”x2” pieces
· Tape the Macro, Micro and Nano signs on the wall with space between each
· Have blank paper and pens/pencils ready on the tables for the students to use
· Fill up small trays with water

[bookmark: _Toc171047298]Program Delivery
[bookmark: _Toc136681739][bookmark: _Toc177977349][bookmark: _Toc177977427][bookmark: _Toc152395516][bookmark: _Toc171047299]Safety
Make sure to remove anything that a person can trip over or run into
Review specific safety precautions for each activity as outlined in the activity guides available at www.nisenet.org.


[bookmark: _Toc152395517][bookmark: _Toc171047300]Talking points and procedure

1. Introductions/Warm Up Activity
a. Welcome group and thank them for having you. Let them know that before you start the activity you have a few questions you would like them to answer on the blank sheet. They can answer as honestly as possible and there is no wrong answer. (Everyone should participate, including instructors)
i. On a sheet of paper, answer the following
1. Name?
2. What’s your favorite science subject?
3. Three words that come to mind when you think of nano
4. What’s the smallest thing you’ve seen
b. When everyone has completed the activity ask them to come into a circle in the middle of the room with their sheet of paper. 
i. Snowball fight intro (modify as needed) - “One of my favorite things to do is have a snowball fight. Does anyone else like snowball fights? Well, we’re indoors right now, and we may not have snow, but we do have those sheets you answered. I want everyone to crumble their papers into a ball, and when I say go, let’s have a snowball fight. GO!”
1. Allow the snowball fight to go for no more than a minute. If you see everyone tiring, or the activity starts getting out of hand, prior to one minute feel free to end activity.
ii. Regroup - “FREEZE! I need everyone to pick up the closest snowball to them. Everyone should have a snowball. If you have more than one, hand extras to someone without any. Open it up and read answer to yourself. If you have your own, trade it with someone else. Everyone should have another person’s sheet.”
iii. The instructor leading the warm-up will go first. Read out the name of the person and identify the person the sheet belongs to. Read their answers out loud. That person must then read the name and answers on the sheet they have. Do this until everyone has gone.
iv. Wrap up warm up activity - “Wow, we had some great answers there. We had many different answers too. That last question is a pretty difficult one, so let’s try to figure it out together.”
v. Collect all responses.

2. Macro vs. Micro vs. Nano
a. Place the laminated words Macro, Micro and Nano on the wall and give students Stretchability pictures
i. “I just put some words on the wall. If you don’t know what they mean, that’s perfectly fine. As a group what I want you to do is take the images in front of you and try to put it under the word you think it fits best under. It’s okay if you don’t know what the pictures are either. Just try your best.”
b. Students take turns putting pictures under the title they feel it fits best under.
c. When completed, let them know they did a great job, especially because the words on the wall are not words everyone knows and some of those pictures are really difficult to tell what they are. 
d. Explain to them what each word represents and allow them to switch positions of pictures. “When we say Macro, we’re referring to things we can see with our eyes. When we say micro, we’re talking about things too small to see with our eyes, but we can see them with a microscope. When we say nano we’re talking about things so small we can’t even see it with a normal microscope.) (1 meter = 100 centimeters = 1000 millimeters = 1 billion nanometers) Allow them to try again.
e. Go through each picture
i. If they correctly guessed, explain what it is and that they did a good job.
ii. If the picture was moved at any point, ask why they originally chose spot and why it was moved
iii. If not in the correct location explain what it is and place into correct location.


3. Draw yourself (gain better understanding of size)
a. “What we are going to do now is draw ourselves. If you can’t draw, that’s perfectly fine. I’m going to draw myself in stick figure. Before we draw ourselves we need to know exactly how tall we are, so let’s find out.”
b. Measure everyone’s height.
c. First have them draw themselves in inches (five feet becomes five inches)
i. Show them what you think you look like in inches. (Make sure to cinclude special features that are distinctive to you.  i.e. glasses, hairstyle) Then have them show everyone what they think they look like. 
d. Once they are done showing themselves in inches, have them draw themselves in centimeters (five feet becomes five centimeters)
i. Again, show everyone how they now appear
e. Have them draw themselves in millimeters (five feet becomes five millimeters)
i. Show group, then start discussion on how small things can get. “When we drew ourselves in inches, it wasn’t the easiest thing, but we were able to do it. When we drew ourselves in centimeters it was even harder, but we were still able to make a decent picture. How was it to draw yourself in millimeters? Pretty hard. Now let’s think about how hard it would be to draw yourself in nanometers. Look at your picture in millimeters and imagine trying to draw something one million times smaller! That’s how small a nanometer is!”

4. Iridescence vs. Pigment (show an example of something happening on the nano scale)
f. Have students guess what happens when you place a drop of water on different color construction paper. Allow them to try.
g. Have students guess what happens when you place a drop of water on peacock feather. Allow them to try.
h. Ask them what they noticed? Did they see a difference?
i. The construction paper will remain the same color, or get darker, due to the water. The peacock feather will show new colors. The feather’s color is  due to iridescence. Adding water to the feather changes how the light interacts with the feather and causes new colors. (If your group seems to have a better grasp of science feel free to explain how pigments absorb certain colors while things that are iridescent involve light interference.)
i. Construction paper rainbow Exploring Materials: Thin Films http://www.nisenet.org/catalog/programs/exploring_materials_-_thin_films_nanodays_2011
i. Have students submerge black construction paper in a plate of water.
ii. Place a drop of nail polish on top of submerged construction paper.
1. Drop will spread out and cause a film
iii. Pull out construction paper, and notice rainbow
1. Do not touch rainbow until dry (rainbow will remain even when dry)
iv. Explain that the film, like the peacock feather, is colorful due to iridescence and this is taking place on the nano level.

Note: We allowed students to keep feathers, construction paper and construction paper rainbows. 


[bookmark: _Toc136681740][bookmark: _Toc177977351][bookmark: _Toc177977429][bookmark: _Toc152395518][bookmark: _Toc171047301]Tips and troubleshooting

[bookmark: _Toc177977352][bookmark: _Toc177977430][bookmark: _Toc152395519][bookmark: _Toc171047302]Common visitor questions

[bookmark: _Toc21927072][bookmark: _Toc23321236][bookmark: _Toc136681741][bookmark: _Toc177977353][bookmark: _Toc177977431][bookmark: _Toc152395520][bookmark: _Toc171047303]Going further…

[bookmark: _Toc171047304]Session 2: Nano and Crystals
In this session students will learn that nanometer-sized crystals are very small, and often behave differently than larger crystals do. Scientists and engineers investigate the properties of different crystals and manipulating matter at the nanoscale. Nanoscience, nanotechnology, and nanoengineering lead to new knowledge and innovations that weren’t possible before.

[bookmark: _Toc171047305]Materials
Ping Pong Balls
Round Sprinkles
Honey bear jars (2)
Water
Two cups
String
Liquid Crystal Sheet(s) (http://www.nisenet.org/catalog/programs/exploring_materials_-_liquid_crystals_nanodays_08_09_10_
Piezoelectricity Example
Igniter Kit (http://www.teachersource.com/Energy/EnergyConversion/PiezoPopperKit.aspx)
Binaca

[bookmark: _Toc171047306]Set Up
Time: 
10 minutes
· Arrange seats in the room in a circle for the warm up activity

[bookmark: _Toc171047307]Program Delivery
[bookmark: _Toc171047308]Safety
When doing the piezo rocket, please make sure that the students are at a distance of 6 feet from you and that the rocket is facing away from the crowd. 

[bookmark: _Toc171047309]Talking points and procedure

1. Warm up - Fruit Basket upset - Get to know everyone a little better.
a. Seats are arranged in a circle, facing in, with one less seat than participants.
b. The person without a seat stands in the middle.
c. Introduction - “I want us to get to know each other better, so we’re going to play a little game called fruit basket upset. I’ll start it off so I’m in the middle while you will all sit in the circle. What I’m going to do is say a fact about myself, like, ‘I love pizza.’” If that fact relates to you as well, then you’ve got to switch seats. While you’re switching seats I have to try to take one of your seats. When all the switching is done, the person left in the middle must now say a fact about him or herself. The people that fact relates to must now switch seats. We’ll keep going until we’ve learned as much as we could about each other. Two things. When switching seats, you cannot move to the seat directly to your left or right and if someone yells fruit basket upset then everyone has to switch seats. Let’s start.”
i. Continue game until you’re ready to start or if you see the group starting to tire or lose interest.

2. How size affects things
a. Ping Pong Balls vs. Sprinkles
i. Ask students what similarities they see between the ping-pong balls and sprinkles. Both are solid and both are spherical.
ii. Fill one honey bear bottle with ping pong balls and ask group if it does a good job filling up the jar.
iii. Remove the ping-pong balls and pour sprinkles into the same honey bear jar. Ask participants what difference they see between how the ping-pong balls and sprinkles fill the honey bear bottle. Because of the honey jar shape, it is difficult for large solids to utilize the entire jar. Since the sprinkles are a lot smaller, they utilize the shape a lot better.
iv. Use second honey bear jar and fill it up with water. Ask group if the if the sprinkles utilize the space of the honey bear more similarly to the water or the ping pong balls, when it comes to using the space inside.

b. Water behaves differently in smaller amounts.
i. Ask group what they think will happen if you take the cup of water and tilt it over another cup (pour water from one cup to the other). The water fell from one cup to the other.
ii. Ask group what would happen if you took your finger, put it into the water and pulled it out.
1. Water has a special property called cohesion. That means that water wants to stay together (attraction between the water molecules). When you remove your finger you will notice that there is a drop of water on your fingertip. This is because the cohesiveness of the water, on the tip of your finger, is stronger than the gravity pulling down. (Can use Exploring Forces: Gravity http://www.nisenet.org/catalog/programs/exploring_forces_-_gravity_nanodays_08_09_10 to do a similar activity)
iii. Pour water from one cup to the other, when they are a foot to the side.
1. Ask group if they think it’s possible to pour the water, from one cup to the other, if the cup of water is a foot to the side of each other. 
2. Put cups about a foot apart on table. Take a string and submerge into the cup with water. Take the wet string and place one end in each cup. Lift cup with water off the table until the string is no longer sagging, but at a diagonal. Tilt cup careful and will see the water flow down the string into the cup on the table.

3. Adding energy to crystals. Exploring Materials: Liquid Crystal http://www.nisenet.org/search/node/Exploring%20Materials%20Liquid%20Crystals 
a. Show how adding energy to materials can change it in the nano scale, which we can’t see, but will have a visible effect. (Liquid Crystal Sheet)
i. Place liquid crystal sheets down on the tables of the participants, asking them not to touch until told to do so. Ask them what color(s) they notice on the sheet. (Having different sheets may mean you have sheets of various colors)
ii. Ask student(s) to rub hands together. How do their hands feel when they rub them together? Quickly place hands on sheet and hold there for a 10 count. Remove hands and what do you notice? Why do they think the sheet changed color where their hand was?
iii. The liquid crystals absorbed the heat from their hands caused the liquid crystals to change their shape on the nano scale. While we can’t see this actually happening, we can see what affect this has. Different amounts of heat cause the shape of the liquid crystal to change different amounts. The color(s) we see on the sheet is because some colors are absorbed while others are reflected. As the liquid crystals change their shape they absorb and reflect different colors, which is why it appears to change.
b. Examples of crystals that we add energy to, and may not realize it, are in our LCD TVs. There are liquid crystals in our TV, which when energy is added, allow us to see what we see.

4. Crystals providing energy (Piezo Electricity)
a. By adding energy to a crystal we can get electricity. One common crystal we get energy from is called a quartz crystal. When I push this lever down you’ll notice electricity will be created. You’ll see the electricity flow between the two tips. The electricity is created when we put a stress on the quartz. 
i. Ask group to give examples of things we may have that uses crystals to get energy. The most common one people will think of are watches, but we can also find quartz in lighters, including BBQ lighters.
b. Piezo Rocket
i. [bookmark: _GoBack]Inside of the igniter we have a quartz crystal. By pushing down on the button I am putting a stress on the quartz crystal, which creates our electricity. While lighters also give off gas so you can light your BBQ, we are going to trap alcohol in the cap and see what happens when we create a spark. 
ii. Spray Binaca into the film bottle and cap off. When the button is pushed, the spark will ignite the alcohol, causing the film bottle to fly. Make sure to ignite away from participants.
iii. For more information on this activity, check out: http://www.nisenet.org/catalog/programs/electric_squeeze

5. Create business card
a. Our final activity will be to make our own liquid crystal business card. They work similar to the liquid crystal sheets we used earlier, but this you can take home with you.
i. Place liquid crystal solution onto card. Allow to dry and seal.

6. Wrap up - While we are unable to see what is happening in the nano scale, we can see the results of what’s happening. 

[bookmark: _Toc171047310]Tips and troubleshooting
Make sure one honey bear jar is used for water while the other for the ping pong balls and sprinkles. This will prevent sprinkles dissolving in water, making clean up easier.

Minicups are best for cohesiveness activity but easily lost and broken. Cups are also expensive if activity is done often and they need to be replaced often.

Yarn works well for pouring water down.

When creating piezo rocket, make sure to spray from three to four inches away from container.

[bookmark: _Toc171047311]Common visitor questions

[bookmark: _Toc171047312]Going further…

Here are some resources you can share with your visitors:


[bookmark: _Toc171047313]Session 3: NanoDays 
In this session students local institutions with NanoDays and explore kits with the assistance of staff. 
[bookmark: _Toc171047314]Materials
NanoDays kits

[bookmark: _Toc171047315]Set Up
Time: 20 minutes
Prepare an area in the museum where the kit activities can be presented if your institution presents NanoDays. (Contact local institutions presenting NanoDays to schedule visit.

[bookmark: _Toc171047316]Program Delivery
[bookmark: _Toc171047317]Safety

[bookmark: _Toc171047318]Talking points and procedure

[bookmark: _Toc171047319]Tips and troubleshooting

[bookmark: _Toc171047320]Common visitor questions

[bookmark: _Toc171047321]Going further…

Here are some resources you can share with your visitors:

[bookmark: _Toc171047322]Session 4: Nano and Animals

[bookmark: _Toc171047323]Materials
Bearded Dragon
Anoles
Blank Paper
Pens/Pencils
Smooth rubber disks
CD case
Attachable weight
Sticky notes

[bookmark: _Toc171047324]Set Up
Time:  10 minutes
Place all materials on the table and arrange them in the order that you will be presenting them. The most time-consuming activity is finding the cages to place the animals in.

[bookmark: _Toc171047325]Program Delivery
[bookmark: _Toc171047326]Safety
Make sure the Bearded Dragon and Anoles are in separate cages.
Do not remove Anoles from the container, as they are very quick and hard to catch.
Do not allow the children to put their hands in the Anoles cage or open the cage door. The Anoles will escape if given the opportunity.
Do not allow the children to hold the Bearded Dragon, only to pet them. 
Only a trained educator should hold the Bearded Dragon.
Make sure your hands are clean before and after handling animals.

[bookmark: _Toc171047327]Talking points and procedure
1. Warm up - Scream - Relieve any nervous tension while having a good laugh.
a. Gather group into a circle, everyone facing into the group.
i. We’re going to play a little game called scream. What I want everyone to do is look down. When I say ‘look up’ I want everyone to look at anybody in the circle and scream. It doesn’t matter who you choose, but the first person you look at you must scream and cannot look away. If the person you look and scream at is looking at you, you are both out of the circle. Everyone who did not have their person looking back will continue in the circle. We will keep going until we have a winner.
1. If there’s an odd number of participant, then play until one person is left.
2. If there is an even number of participants then play until there are two people left.
3. If an even number of people end with everyone out, you can either end it there or continue to try to have just one pair left.

2. Bearded Dragon claws vs. Anoles feet
a. Have the children guess which reptile uses nano to climb and how.
b. Point out that anole’s feet stick to the smooth walls of the container they are kept in but the bearded dragon’s claws slip off.
i. Do not remove Anoles from the container, as they are very quick and hard to catch.
c. Use the hairbrush to simulate nano sized hairs called setae that cover the anoles feet. Pictures can be used to show actual setae. Place the bristles against the palm of your hand to show how the hairs interact with the surface  (the bristles on the hair brush represent the setae on the anoles feet. The bristles can show how the hairs interact with the surface on the nano level. The pictures are magnified views of the setae measured in nanometers)
d. Stick the rubber disks together to show how seemingly smooth surface on the nano level (The smooth rubber disks show that surfaces can adhere to each other, not by using an adhesive substance but by a molecular attraction called Van Der Waals forces). The anoles stick and remove feet from the surface due to adhesion of the setae. Van Der Waals forces are forces acting between non-bonded atoms or molecules. 
e. Scientists study the feet of animals like the anoles to make products that can stick to walls with out using glue, tape or any other common adhesives. Scientists also study animals to see how we can mimic their features to our advantage.
f. Use the sticky notes, CD case and weight to show the how adhesive force and sheer force can determine if the anole sticks or falls from a surface. Place a sticky note on the CD case and attach the weight to the note. Notice that the weight is not strong enough to pull the sticky note off. 
g. What would you do if you could stick to walls like the anoles?

3. Facts for FAQs
a. Anole facts
i. Use nano size hairs to stick to walls.
ii. Change from brown to green when they are alarmed.
iii. They are mistaken for geckos or chameleons because of color changing and wall sticking abilities.
iv. Can drop their long tails if gabbed by a predator.
v. Live in hot and humid environment.
vi. Are very quick and will try to run away if it gets the chance. Can be challenging as a pet.
b. Bearded Dragon facts
i. Native to Australia, they live in dry rocky regions hence the brown tan color.
ii. They are great climbers
iii. They are omnivorous, eating both plants and insects.
iv. Get their name because of the spiky scales under their chins that turn black on the males. 
v. Males do a territorial head bob.
vi. Make great pets because of their gentle nature.

4. Wrap up - Snowball fight
a. To bring the entire program full circle, the final activity will be the snowball activity from the first day.
i. On a sheet of paper, answer the following
1. Name?
2. What’s your favorite science subject?
3. Three words that come to mind when you think of nano
4. What’s the smallest thing you’ve seen
b. When everyone has completed the activity ask them to come into a circle in the middle of the room with their sheet of paper. 
i. Now everyone crumble your papers into a ball, and when I say go, let’s have a snowball fight. GO!”
1. Allow the snowball fight to go for no more than a minute, or when you see everyone tiring or the activity getting out of hand.
ii. Regroup - “FREEZE! Once again, I need everyone to pick up the closest snowball to them. Everyone should have a snowball. If you have more than one, hand the extras off to someone without any. Open it up and read it to yourself. If you have your own, trade it off with someone who else. Everyone should have another person’s sheet.”
iii. The instructor leading the warm-up will go first. Read out the name of the person and identify the person the sheet belongs to. Read their answers out loud. That person must then read the answers on the sheet they have. Do this until everyone has gone.
iv. Wrap up - Great job, I can tell you’ve all learned so much and I had a great time working with you. I hope you had as much fun as I did.


[bookmark: _Toc171047328]Tips and troubleshooting

[bookmark: _Toc171047329]Common visitor questions

[bookmark: _Toc171047330]Going further…

Here are some resources you can share with your visitors:



[bookmark: _Toc171047331]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 presentation is organized into discrete chunks.
· A content overview is provided at the beginning of the program (program outline).  Visitors are periodically reminded of progress, and the content is summarized at the end of the program.
· Learning objectives are repeated throughout the presentation.

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


[  ] 3. Provide physical and sensory access to all aspects of the program



To give an inclusive presentation of this program:
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