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 Clear Sunscreen Final Reflections: Teacher Instructions & Answer Key
The goal of this exercise is for students to reflect on their learning and evaluate how their ideas and their confidence in them has changed since the unit began. The answers to the questions on page two are also a final check for you to see where students are and if they have any misconceptions that need to be addressed. Possible student answers are listed below, these are compiled based on completion of the entire unit. If you have only done selected lessons with your class, some of the answers many not apply. Please refer to the teacher’s version of the reflection sheets associated with each lesson for lesson-specific answers.
Now that you have come to the end of the unit, go back and look at the reflection forms you filled out after each activity and try to answer the guiding questions below. Write down answers each question below and then evaluate how confident you feel that each idea is true. 

	1. What are the most important factors to consider in choosing a sunscreen?
	How sure are you that this is true?

	
	Not So Sure 
	Kind-of Sure
	Very Sure

	It is important to choose a sunscreen that provides good protection against both UVA and UVB.
	
	
	

	A sunscreen’s SPF number tells us how well the sunscreen protects against UVB rays.
	
	
	

	For UVA protection, until the new FDA rating is approved, the only way to tell how well a sunscreen protects against UVA rays is by looking at the ingredients.
	
	
	

	Inorganic ingredients (ZnO and TiO2) absorb both UVA and UVB, so sunscreens that include them have broadband protection.
	
	
	

	Organic ingredients each block a specific wavelength range that can be in the UVA or UVB range. To ensure broadband protection, it is important to choose a sunscreen that has a combination of ingredients that will absorb both kinds of light. Avobenzone and Ecamsule are the two FDA approved organic ingredients that absorb strongly across the UVA range.
	
	
	

	It is also important to choose a sunscreen that we like in terms of appearance and smell to make sure that we use enough of it to be effective.
	
	
	


	2. How do you know if a sunscreen has “nano” ingredients?
	How sure are you that this is true?

	
	Not So Sure 
	Kind-of Sure
	Very Sure

	“Nano” ingredients are smaller versions of traditional inorganic ingredients (ZnO and TiO2) that go on clear. 
	
	
	

	If a sunscreen contains Zinc Oxide or Titanium Dioxide, but appears clear on our skin, then it likely contains nanoparticles of ZnO or TiO2.
	
	
	

	Traditional ZnO and TiO2 clusters appear white because they are > 200 nm in diameter and thus scatter all colors of visible light back towards our eyes. (Maximum scattering occurs at  = 2 * diameter).
	
	
	

	ZnO and TiO2 nanoparticles are < 100 nm in diameter and thus do not scatter appreciably in the visible range. The visible light passes through the sunscreen and is reflected by our skin, thus the sunscreen appear clear.
	
	
	


	3. How do “nano” sunscreen ingredients differ from most other ingredients currently used in sunscreens?
	How sure are you that this is true?

	
	Not So Sure 
	Kind-of Sure
	Very Sure

	Most ingredients currently used in sunscreens are organic ingredients. These are individual molecules that absorb narrow bands of the UVA or UVB spectrum.
	
	
	

	“Nano” sunscreen ingredients are inorganic and very similar to traditional inorganic ingredients (large ZnO and TiO2 clusters) – they are made up of the same kinds of atoms and have the same formula unit, thus they absorb strongly in both the UVA and UVB range up to their cutoff wavelength:  380nm (ZnO) or 365 nm (TiO2). 
	
	
	

	However, because the nano inorganic clusters are much smaller in size than traditional inorganic ones (<100 nm in diameter as opposed to > 200nm), they don’t scatter visible light (maximum scattering occurs at  = 2 * diameter) and thus appear clear on our skin.
	
	
	


Now go back to the worksheet you filled out with your initial ideas at the beginning of the unit and mark each idea with a ( if you still believe it is true, an X if you don’t think that it is true and a ? if you are still unsure. Then answer the following questions.

1. What ideas do you have now that are the same as when you started?

2. What ideas are different and how? 

3. What things are you still unsure about?
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