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How Sunscreens Appear: Interactions with Visible Light: Teacher Lesson Plan

Orientation 

This lesson provides an examination of how visible light interacts with matter to produce the appearance of color. There are several demonstrations embedded in the PowerPoint presentation that you can do with your class.

There is a choice of activities in this lesson. Both possible activities center around animations illustrating the interaction between visible light and sunscreen particles or skin, but one activity has students generate animations while the other provides them for the students to analyze. The animation creation activity is a more robust project that pushes students to really probe the underlying mechanism, but if time constraints are an issue, the pre-made animations discussion engages students in many of the same issues. 

· The Ad Campaign Project is a ChemSense Activity that puts students in the position of designing an animation that shows consumers how different sized particle interact with visible light. Students use the dedicated ChemSense Animator to aid them in this task. This project takes two days, plus an extra day if students have not used the program before.

· The Sunscreens & Sunlight Animations Activity uses a pre-made flash animation (available from http://nanosense.org/activities/clearsunscreen/index.html) and probing questions to let students explore many of the design issues they would have encountered had they created their own animation.

· The How Sunscreens Appear: Interactions with Visible Light PowerPoint focuses on the details of how matter scatters light and the phenomenon of color.

· The Scattering of Light by Suspended Clusters: Student Reading provides more details about this kind of interaction between light and matter.

· The Reflecting on the Guiding Questions Worksheet asks students to connect their learning from the activities in the lesson to the overall driving questions of the unit.

Essential Questions (EQ)

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

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

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

3. 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. 

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.

Sunscreen Appearance Timeline (with Ad Campaign Activity)

	Day
	Activity
	Time
	Materials

	
	Homework: Scattering of Light by Suspended Clusters: Student Reading

	20 min
	Copies of Scattering of Light by Suspended Clusters: Student Reading

	Day 1

(50 min)
	Show How Sunscreens Appear: Interactions with Visible Light PowerPoint Slides, using the embedded question slides and teacher’s notes to start class discussion. 

Perform Demonstrations associated with PowerPoint Presentation (optional)


	30 min
	How Sunscreens Appear: Interactions with Visible Light Slides & Teacher Notes

Computer and projector

Optional Demonstration Materials: Blank sheet of acetate, Black Marker, flashlights, colored gels for flashlights, water, milk.

	
	Hand out copies of the Ad Campaign Project (ChemSense Activity): Student Instructions
Talk with students about the goal of the activity, the audience they will be preparing the animation for and the criteria they will be judged on.

Have students start to work in teams of 2 or 3 to create the animations. 

Circulate throughout the classroom to help students.


	20 min
	Photocopies of Ad Campaign Project (ChemSense Activity): Student Instructions 
Computer with ChemSense installed for each student team (2-3 students)

	Day 2

(50 min)
	Students continue to work on their animations. Towards the second half of the class, encourage students to finish up their animations and start to think about how they will present the animations to the class.
	50 min
	

	
	Homework: Prepare for Presentation of Animation to class
	30 min
	


	Day 3

(50 min)
	Class presentation and discussion of animations using discussion questions in Ad Campaign Project (ChemSense Activity): Teacher Instructions & Grading Rubric.
	35min
	

	
	Have students work individually or in small groups to fill out the Reflecting on the Guiding Questions: Student Worksheet.
	5 min
	Copies of Reflecting on the Guiding Questions: Student Worksheet

	
	Bring the class together to have students share their reflections with the class.

This is also a good opportunity for you to address any misconceptions or incorrect assumptions from students that you have identified in the unit up until now.


	10 min
	Reflecting on the Guiding Questions: Teacher Instructions & Answer Key


Sunscreen Appearance Timeline (with Pre-made Animation Activity)

	Day
	Activity
	Time
	Materials

	
	Homework: Scattering of Light by Suspended Clusters: Student Reading
	20 min
	Scattering of Light by Suspended Clusters: Student Reading

	Day 1

(50 min)
	Show How Sunscreens Appear: Interactions with Visible Light PowerPoint Slides, using the embedded question slides and teacher’s notes to start class discussion. 

Perform Demonstrations associated with PowerPoint Presentation (optional)


	30 min
	How Sunscreens Appear: Interactions with Visible Light PowerPoint Slides & Teacher Notes

Computer and projector

Optional Demonstration Materials: Blank sheet of acetate, Black Marker, flashlights, colored gels for flashlights, prism, pencil, beakers, water, milk, acrylic block, laser.

	
	Hand out copies of the Sunscreens & Sunlight Animations: Student Instructions & Worksheet.
Have students work in teams of 2 or 3 to view the animations and answer the questions on the worksheet. If few computers are available, use a single computer and projector to make it a whole class activity.
	20 min
	Copies Sunscreens & Sunlight Animations: Student Instructions & Worksheet 

Computers with for each student team or one computer and projector for the class

	Day 2

(30 min)
	Whole class discussion of what makes large particle sunscreens appear white. 
	15 min
	

	
	Have students work individually or in small groups to fill out the Reflecting on the Guiding Questions: Student Worksheet.
	5 min
	Copies of Reflecting on the Guiding Questions: Student Worksheet

	
	Bring the class together to have students share their reflections with the class.

This is also a good opportunity for you to address any misconceptions or incorrect assumptions from students that you have identified in the unit up until now.
	10 min
	Reflecting on the Guiding Questions: Teacher Instructions & Answer Key
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