[image: image1.jpg]NanoSense





Culminating Activities: Teacher Lesson Plan

Orientation 

This lesson is designed to have students consolidate their learning and reflect on how their ideas have changed over the course of the unit.

· The Consumer Choice Project is a performance assessment that has students integrate their learning from the unit into a pamphlet to inform consumers about nanoparticulate sunscreens, how they work and their benefits and drawbacks. It includes a teacher grading rubric and peer feedback forms.

· The Science Behind the Sunscreen Quiz is a traditional assessment that asks students a series of closed and open ended questions about the material in the unit.

· The Final Reflections activity asks students to review their reflections from each of the unit activities, answer the essential questions of the unit and compare their current thinking with their thinking from the beginning of the unit. Students also are asked to identify how their ideas have changed and what things (if any) they are still unsure about. These can serve as final discussion points or ideas for future investigation.

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. 

3. That there may be health issues for nanosized particles that are undetermined at this time.

4. That it is possible to engineer useful materials with an incomplete understanding of their properties.

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.

Culminating Activities Timeline (Pamphlet Performance Assessment)

	Day
	Activity
	Time
	Materials

	Day 1

(50 min)
	Hand out the Consumer Choice Project: Student Instructions and walk through the assignment and grading criteria with students.

Assign or let students pick the groups or 3 or 4 that they will work in.
	10 min
	Copies of Consumer Choice Project: Student Instructions



	
	Have students work in their teams to create the pamphlets.

Circulate through the room answering questions and probing student work.
	40 min
	White paper and colored markers or computers with access to a printer.

	
	Homework: Continue to work on the pamphlets

*Note: Depending on the depth of student work you may want to extend the activity to a second class period.
	30 min
	

	Day 2

(50 min)
	Have students share their pamphlets with the whole class and fill out the peer feedback forms for other teams’ pamphlets.
	25 min
	Copies of Consumer Choice Project: Peer Feedback Form

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

	
	Discuss the Essential Questions and the group’s collective ability to answer them based on the work done in the unit and answer any remaining student questions.
	15 min
	Copies of Final Reflections: Teacher Instruction & Answer Key


Culminating Activities Timeline (Quiz)

	Day
	Activity
	Time
	Materials

	Day 1

(50 min)
	Hand out the quiz and have students work on it on their own.


	25 min
	Copies of The Science Behind the Sunscreen: Student Quiz 

	
	Have students work individually or in small groups to fill out the Reflecting on the Guiding Questions: Student Worksheet.
	10 min
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	Discuss the Essential Questions and the group’s collective ability to answer them based on the work done in the unit and answer any remaining student questions.
	15 min
	Copies of Final Reflections: Teacher Instruction & Answer Key

	Day 2

(15 min)
	Hand back the corrected quizzes and go over the answers with students.
	15 min
	The Science Behind the Sunscreen Quiz: Teacher Answer Key



[image: image2.jpg]NanoSense



[image: image3.jpg]NanoSense



[image: image4.jpg]


