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One-Day Version of Clear Sunscreen: Teacher Lesson Plan

Orientation 

This abridged version of the Clear Sunscreen unit provides a one-day overview of the science behind nanosunscreens for teachers with limited time. This version is specifically designed for students who have a significant background in chemistry, physics and biology; while it covers a large amount of content, most of the ideas and concepts presented should be familiar to students from their other science classes.

The goal of this lesson is to give student an overview of the dangers of sun radiation, how sunscreens work to protect us, and what determines how they appear on our skin, with a focus on the particular case of nanosunscreens. The lesson is structured around a central PowerPoint, and has a demonstration, an animation, and several student handouts to support learning.
· The NanoSunscreen – The Wave of the Future? PowerPoint starts by explaining the dangers of sun radiation and the need to use sunscreen to protect our bodies. A brief introduction to the different kinds of electromagnetic waves and their energies sets the stage for differentiating between the two kinds of UV light that we need to protect our bodies from (UVA and UVB). The PowerPoint then takes students through the history of why sunscreens were first developed, their current rating system for UVB blocking ability (SPF) and the need to also consider UVA blocking ability. Next, the slides explore the different structure and blocking mechanisms of organic and inorganic sunscreen ingredients. Finally the slides discuss what gives inorganic sunscreens their “white” or clear appearance and how the nano versions remedy this situation. 
· There is an optional demonstration of absorption of UV light by chemicals in printed money (as an anti-counterfeiting measure) embedded in the PowerPoint presentation that you can do with your class. 

· There is an optional animation that illustrates the process of how UV and visible light interacts with sunscreen and our skin. This animation can be downloaded from the NanoSense website at http://nanosense.org/activities/clearsunscreen/index.html. 

· Three Student Handouts are provided to support the concepts introduced in the PowerPoint. 
Essential Questions (EQ)

What essential questions will guide this unit and focus teaching and learning?

· What are the most important factors to consider in choosing a sunscreen?

· How do you know if a sunscreen has “nano” ingredients?

· How do “nano” sunscreen ingredients differ from most other ingredients currently used in sunscreens?

Enduring Understandings (EU)

Students will understand:

(Numbers correspond to learning goals overview document)

1. How the energies of different wavelengths of light interact differently with different kinds of matter.

2. Why particle size can affect the optical properties of a material. 
3. That there may be health issues for nanosized particles that are undetermined at this time.
6. How to apply their scientific knowledge to be an informed consumer of chemical products.

Key Knowledge and Skills (KKS)

Students will be able to:

(Numbers correspond to learning goals overview document)

1. Describe the mechanisms of absorption and scattering by which light interacts with matter.

2. Describe how particle size, concentration and thickness of application affect how particles in a suspension scatter light.

3. Explain how the phenomenon of seeing things in the world is a human visual response depending on how light interacts with objects.

4. Evaluate the relative advantages (strong blockers, UVA protection) and disadvantages (possible carcinogenic effects, not fully researched) of using nanoparticulate sunscreens.

Timeline

	Day
	Activity
	Time
	Materials

	Day 1

(50 min)
	Show NanoSunscreen – The Wave of the Future? PowerPoint Slides, using the question slides and teacher’s notes to start class discussion. 
Perform Demonstration associated with PowerPoint Presentation (optional).
Show Animation associated with PowerPoint Presentation (optional).

Give out student handouts and discuss as at appropriate parts of the presentation:

· Sun Radiation Summary 

· Summary of FDA Approved Sunscreen Ingredients 
· Overview of Sunscreen Ingredients
	50 min
	NanoSunscreen – The Wave of the Future? PowerPoint Slides & Teacher Notes

Computer and projector

Optional Demonstration Materials: UV light, different kinds of paper currency.

Optional Animation: Download from http://nanosense.org/activities/clearsunscreen/index.html
Copies of Student Handouts
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