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EDUCATOR GUIDE
Nanotechnology: What’s the Big Deal?

Introduction
Nanotechnology: What’s the Big Deal? is a bilingual (English/ Spanish) table-top exhibition that invites visitors to explore the secrets of nanotechnology in settings such as community fairs and science festivals. All components were designed and developed to be easily transportable and durable to withstand different kinds of environments.

Nanotechnology: What’s the Big Deal? table-top exhibits were developed by the Oregon Museum of Science and Industry (OMSI) for the NISE Network with funding from the National Science Foundation under Cooperative Agreement #ESI-0532536.
Audience
This exhibit was developed for public family audiences, and specifically, for visitors reached through museum outreach programs such as community fairs, school science festivals, and other off-site events. These exhibits and the content presented though them are most appropriate for ages 7 -adult, however, some exhibit components are appropriate for younger audiences. All exhibit components are fully bilingual with instructional and content copy presented in both English and Spanish.

Learning Objectives
Learning and behavioral objectives of this exhibit were determined by the goals outlined by the Content Steering group of the NISE Network. Together, the exhibit components aim to achieve these following broad goals:
· Visitors will develop or further their interest in science and specifically, nanotechnology.

· Visitors will engage in scientific reasoning skills: manipulate, test, explore, predict, question, observe, and make sense of the natural and physical world.

Collectively, Nanotechnology: What’s the Big Deal addresses all four content goals outlined by the NISE Network (Table 1). 

Table 1. Learning goals outlined by the NISE Network and the exhibits that address each content goal. 
	Content Goal
	Exhibit Components

	1. Nanometer sized things are very small and often behave differently than larger things do.
	· Introductory Banner

· Build a Giant Carbon Nanotube!
· Funky Ferrofluid
· Making Patterns

· Nano Theater


	2. Scientists and engineers have formed the interdisciplary field of nanotechnology by investigating properties and manipulating matter at the nanoscale.
	· Introductory Banner

· Build a Giant Carbon Nanotube!
· Making Patterns



	3. Nanoscience, nanotechnology, and nanoengineering lead to new knowledge and innovations that weren’t possible before.
	· Introductory Banner

· Build a Giant Carbon Nanotube!
· Making Patterns

· Nano in Your House

· Nano Theater


	4. Nanotechnologies have costs, risks, and benefits that affect our lives in ways we cannot always predict.
	· Introductory Banner

· Nano in Your House

· Nano Theater



What is the NISE Network?

The Nanoscale Informal Science Education Network (NISE Network) is a national community of researchers and informal science educators dedicated to fostering public awareness, engagement, and understanding of nanoscale science, engineering, and technology. 
The NISE Network was created in 2005 to engage the public in advances in nanoscale research, to capture the imagination of young people who may subsequently choose careers in nanoscale science or technology, and to foster new partnerships among research institutions and informal science centers.
To learn more about the NISE Network, visit www.nisenet.org.
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Exhibit Description

Scientists are beginning to explore and understand the mysterious and surprising ways that materials behave at the nanoscale—the scale of atoms and molecules. These new advancements are expected to transform nearly every aspect of our daily lives from the food we eat and the clothes we wear to the way that we treat disease. 
Nanotechnology is the art and science of controlling matter at the teeny-tiny nanoscale. It promises many extraordinary benefits to society, but like any new technology, also has unknown risks to human health and the environment.
Individual Exhibit Components

Introductory Banner

A double-sided self-standing banner (31"w x 84"h) welcomes visitors to the exhibition. The front of the banner defines nanotechnology and invites visitors to explore the secrets of nanotechnology. On the backside of the banner, as well as scattered throughout the rest of the exhibit graphics, visitors find colorful photos and quick, thought-provoking phrases about nanotechnology that are sure to arouse their curiosity. 
Build a Giant Carbon Nanotube

In this full-body, multi-person floor activity, visitors work together to build their very own giant carbon nanotube. Building off of a permanent base, visitors assemble the brightly colored foam atoms and bonds to make a carbon nanotube that stands up to 5 feet tall. The activity includes a floor mat and two colorful banners that surround the activity, providing instructions for the activity, as well as explaining how, thanks to nanotechnology, scientists are building new structures out of atoms. 
Making Patterns

Making Patterns is an interactive where visitors place and observe self-assembly in action on an air hockey table. When the air hockey table is activated, the “nanoparticles” hover and assemble into patterns all by themselves—just like molecules in nanomaterials. The copy panel explains how self-assembly is being used to create novel materials in real-world applications. 
Funky Ferrofluid
Ferrofluid is a strange material that acts both like a liquid and like a solid magnet. In this wacky, aesthetically engaging activity, visitors get to experiment with this bizarre material. Magnetic nanoparticles of iron in ferrofluid only respond when exposed to a stronger magnetic field. By manipulating magnets above and below the ferrofluid, visitors can try to make cool spikes and watch as the material climbs up a screw. 

Nano in Your House

Nanotechnology enhanced products are already carried in many stores, and may even be in your house. In this brainteaser-activity, visitors are challenged to arrange six blocks in a house so that they fit perfectly and the roof can be set on top. Each block has a picture of a different nano-product, such as sport equipment, antibacterial toilets, and solar panels. Visitors can read about possible benefits and unknown risks associated with the products, and are asked to ponder: Which nano products would you want in your house? Should stores have to label nano enhanced products?

Nano Theater

The kiosk structure includes a 19-inch LCD touch-screen monitor, a colorful copy/ title panel, and a mounted speaker. An entertaining popcorn attractor screen welcomes visitors. Narrated and captioned short videos play on demand in either English or Spanish. The videos included in Nano Theater are:
Nanotechnology: What’s the Big Deal? (3min. 10 sec.)
In this lively and engaging three-minute video, host Anders Liljeholm gives an overview to nanotechnology science. Anders explains some of the principles of nanotechnology, including the concept of the super tiny nanoscale, and how materials can behave differently at the nano level. Compelling examples of fascinating new consumer products, including stain-proof clothing and highly efficient solar panels are presented, as well as medical applications of nanotechnology like new methods of cancer treatment. Visitors are introduced to some of the unique challenges and opportunities presented by nanoscale science and are left to consider: What big changes may come from the small world of nanotechnology
What is Nanomedicine? (2min. 42 sec.)
“What Is Nanomedicine?” is a video that introduces visitors to the innovative and emerging field of nanomedicine. The video's colorful animations and researcher commentary provide a brief overview of some of the basic ideas and goals of nanomedicine.
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Add-On Demos and Activities

Magic Sand

“Magic Sand” demonstrates how changing nanoscale changes in a material can affect how that material behaves at the macroscale. Students learn that hydrophobic surfaces repel water and that “magic” sand repels water because of a nanoscale hydrophobic coating on the grains of sand. Students compare how magic sand and regular sand interact with water. 

 http://www.nisenet.org/catalog/programs/magic-sandnanosurfaces
 

Nanomolding – Lego Testing 
This hands-on activity guides students in making a 'synthetic Gecko tape' with micron sized hairs that mimics that behavior of the Gecko foot. The process is called NANOMOLDING. Also described is an easy setup using LEGO for testing how much weight the 'gecko tape' can hold.  This hands-on activity gives a glimpse of one of the methods used by researchers for making a synthetic gecko tape and its properties.

 * You could even bring a live Gecko!

 http://www.nisenet.org/catalog/programs/synthetic_gecko_tape_through_nanomolding
Exploring Nano Fabrics and Materials – nano vs. non-nano fabrics, hydrophobic plant leaves vs. iceberg lettuce, non-stick pans vs. regular pans 

"Nano Fabric" is a hands-on activity exploring how the application of nano-sized whiskers can protect clothing from stains. Students investigate the hydrophobic properties of clothes made from nano fabric and ordinary fabric.  Students will explore how a material behaves on the macroscale is affected by its structure on the nanoscale and how special fabrics are coated with nanometer-sized “whiskers” that protect them from stains. 

http://www.nisenet.org/catalog/programs/exploring-materials-nano-fabrics
Invisible Sun block

"Invisible Sunblock" is a hands-on activity exploring how nano-scale particles are used in mineral sunblocks to increase their transparency. Students compare nano and non-nano sunblocks to a visual representation of the effect of particle size on visibility.

 http://www.nisenet.org/catalog/programs/invisible-sunblock
Exploring Measurement - smell on a nano-scale!

Exploring Measurement – Students use test their sense of smell and explore the world on the nanoscale. They learn that we can smell some things that are too small to see, and that a nanometer is a billionth of a meter! 

http://www.nisenet.org/catalog/programs/exploring_measurement_-_molecules_nanodays_2010
Stain Glass with Nanoparticles - take home activity
“Nanoparticle Stained Glass introduces the connection between medieval stained glass artisans and nanotechnology. Students learn that the red and yellow colors in stained glass windows come from nanoparticles of gold and silver embedded in the glass. Students participate in two hands-on activities: making a collaborative stained glass window with pre-made nanoparticle solutions containing silver or gold to display in their classroom and making a take home card that contains a small piece of nanoparticle stained “glass.” Students will understand that nanoparticles of gold and silver behave differently than bulk gold and silver and learn that nanotechnology has been used since the Middle Ages, even though stained glass artisans did not know they were using this technology. 

 http://www.nisenet.org/catalog/programs/nanoparticle-stained-glass-cart-program
Visit http://www.nisenet.org/catalog for additional resources!
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For More Information
If you would like more information on these exhibits, their maintenance, or replacement parts, please feel free to contact members of the exhibit development team: 
Erica Washburn

Exhibit Tour Manager

Email: ewashburn@omsi.edu 

Tel: 503.797.4659

Todd Kehoe 
Production Manager
Email: tkehoe@omsi.edu
Tel: 503.239.7829
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