	Planning Sheet for Single Science Lessons
	Lesson Title:  What is Refraction? Lesson 1
	Cluster:  2, Optics
Grade: 8


	Learning Outcomes/Goal Focus
	Teacher Reminders
	Learner’s Tasks
	Gear Required

	A. Scientific Inquiry

Initiating, Researching & Planning
N/A

Implementing; Observing, Measuring &

Recording
Make and discuss observations. Write definition of refraction.

Analyzing & Interpreting

Identify relationship between density of material and speed of light travelling through material.

Concluding & Applying

Share what their group observed to the whole class. Write down own definition. Apply knowledge about refraction to what would happen if light entered at 90°. 

B. STSE Issues/ Design Process/ Decision Making
              N/A


C. Essential Science Knowledge    Summary

1. Light travels in a straight line.

2. Students will know that refraction is the bending of light that occurs as light travels at different speeds through different materials of different densities.

Will you assess? If so, what?

Student understanding of refraction.

How will you assess it?

Teacher will review students’ three-point approach (written definition, diagram and analogy) to determine if students understand concept. Informal assessment.
 
	Before class starts use a strip of masking tape to divide the room into two "media." See attached diagram.  Teacher gives each cooperative group of 4-5 students a glass of water. Ask students to insert pencil or pen and observe what appears to be happening to the pencil.
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Teacher writes student observations on board. (Pencil appears bent and slightly closer in the water than in the air.) 

Teacher asks students what is happening. Teacher writes on board that this phenomenon is called refraction. Refraction is the bending of light that occurs as light travels at different speeds though different materials. Teacher asks the students if they can think of any other examples of refraction they have experienced. Write examples on board.

Teacher reminds students that one property of light is that light travels in a straight line. This is true when light is travelling through one medium such as air. Light slowing down as it passes through different materials is similar to how we walk at different speeds when we are walking on the beach through air and when we wade in a lake through water (slower). 

Teacher uses masking tape to show what line looked like before students start moving and again used tape to show what line looked like after everyone passed into second medium. Show direction of light in first medium and in second medium.

Teacher asks students what happened to their line. (Line bends).  Teacher relates that the same thing happens with light as it travels through different media of different densities. Light bends and bending of light that reaches our eyes makes objects appear to be bent and slightly closer. Think about what would happen if our line did not enter water at an angle, but straight on. Write about what you think would happen in your science journal.
	Have half class form a straight line (shoulder to shoulder) and connect themselves to their nearest neighbour by meter sticks. A strip of masking tape divides the room into two "media." See Attached Diagram. In one of the media (on one side of the tape), students walk at a normal pace. In the other media (or on the other side of the tape), students walk very slowly using baby steps. The group of students walk forward in a straight line towards the diagonal strip of masking tape; the students maintain a line as they approached the masking tape. When an individual student reaches the tape, that student abruptly changes the pace of her/his walk. The group of students continue walking until all students in the line had entered into the second medium. The other half of class will watch and then form line and other half will watch.

Students write definition of refraction in their science journal using a three-point approach. They will write down what refraction is in their own words. They will draw refraction and they will also write down an analogy or describe an example of refraction.  Students will identify any relationship between density of material and speed of light travelling through material. Write down what would happen if line entered media straight on.
	· 6 clear smooth drinking glasses filled with water (one per cooperative group) 

· Students’ science journals.

· Masking Tape

· 5 meter sticks


Questions to consider in your planning / delivery
1. How long will each phase last?

2. How am I going to organize working groups?

3. How will I organise and distribute equipment?

4. Am I emphasizing specific skills and knowledge development?

5. Am I giving clear instructions and asking purposeful questions?
6. What must I look for in monitoring student learning?
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