	Name of Lesson:  Stealing the Sun:  Surface Area of Rectangular Prisms

	Grade Level:  6

	Time:  150 minutes (3 x 50 minute math periods)


	Objectives:  To motivate students to explore the concept of surface area by exposing them to a Haida creation story regarding the origin of the sun, moon and stars. 

To engage students in the task of constructing a series of nested boxes, to be used as a prop for their drama presentations to other classes, in order to expose other students to different worldviews.

	Curriculum Expectations:  

Math

Measurement

1) Estimate, measure and record length, area, mass, capacity and volume, using the metric measurement system
2) Determine, through investigation using a variety of tools (e.g. nets) and strategies, the surface area of rectangular and triangular prisms
3) Solve problems involving the estimation and calculation of the surface area and volume of triangular and rectangular prisms

	Assessment Strategies:  Diagnostic Assessments: 1) Students’ sticky note answers to the  KWL chart “What I know about finding the area for the net of my rectangular prism” 

2) Anecdotal notes regarding students’ ideas about how many squares and rectangles they will need to construct the nets for their rectangular prisms.  Formative assessment:  Collection of students’ placemat answers about the dimensions of the box needed to hold all of the world’s light.  Collection of individual student answers in their math notebooks and journals to assess student understanding of the concept of surface area.  Collection of student boxes to assess how students have measured length, width and area. 

	Accomodations and Modifications:

English language learners will be put in a group with a peer who speaks their first language.  Universal design for the lesson includes the use of visual aids (including picture from the picture book, the teacher-created net and demonstration of the creation of the rectangular prism from this net).  Students whose IEP’s indicate challenges with writing may use pictures and numbers, and orally express their reasoning for the design of their boxes to the teacher, who will scribe their explanation for them in their journals.

	Materials required:
· Book The Raven Steals the Light  by Bill Reid and Robert Bringhurst (including Bill Reid’s illustration of this creation story)
· Chart paper and markers for KWL chart 

· Pieces of chart paper (2 per group) and markers for students’ group work
· Sticky notes (two per student)

· Scissors (one per each group of students)
· Bottles of glue (at least 1 per group)
· 4-5 boxes of popsicle sticks

· 1 ruler per student

· Pre-made chart paper placemats (1 per group)
· at least 20 cardboard boxes

· 1 photocopy per student of the rectangular prism net + 1 copy for teacher to put together

· Overhead of the rectangular prism net

· Overhead projector

	Math Period 1

Introduction (Hook) 
Timing: 15 minutes    Grouping:  Whole Class
Show students the Bill Reid’s illustration of the Raven stealing the sun.   Ask students to think-pair-share what they think this story is going to be about. Draw students’ attention to the nested boxes illustrated.  Ask students to count the number of boxes in the illustration (3 boxes).  Tell the class that they will hear a creation story from Canada’s West Coast Haida Aboriginal peoples. Read students “The Raven Steals the Light.”  Ask students to think-pair-share for each of the following questions, and then follow with whole-class discussion.
1) Why do you think the Haida culture tells this story?  What does it explain?
2) Do you believe that this is the way the sun, moon and stars came to be in the sky? If you don’t, why do you think we read this story?  

3) Would you have known this belief about the creation of the sun, moon and stars existed if we hadn’t read this story today?

4) Do you think it’s important to know about the beliefs of other cultures?  Why or why not?  (Lead into a discussion about respect for other’s beliefs, and connect student ideas with how the European explorers did not understand or respect First Nations beliefs).
Tell students that they will dramatize this story and share it with their primary reading buddies.  In order to do this, they will need to create the props necessary for the story—including the nested boxes, which we will be creating in our math class. 

Middle
Timing: 10 minutes Grouping:  Whole Class

Ask students to take a minute to write down or sketch how many rectangles and how many squares they think each of their 7 boxes will need.  After 2 minutes, ask for student answers and write them on the board.  Then tell students to find someone with a different answer than theirs, and defend their position (4 minutes).  During this time, use anecdotal notes to assess whether students remember how to make a rectangular prism.  After this is done, discuss answers with the students and work in the following information:

A rectangular prism (a box) has six faces.  4 are rectangles and 2 are squares.  A cube is also a possibility for a box.  It has 6 square faces.  For the purposes of our boxes, we are going to make them rectangular prisms.
Show students a net of a rectangular prism (on overhead—see attached for net), and demonstrate putting this net together.

Timing:  25 minutes  Grouping:  Small Groups  
Show students a tennis ball and tell them that it represents all the light in the world. Explain that when it comes to balls (spheres) we don’t really talk about how width or long they are—we have a term called diameter that tells us how wide they are all the way around (show students the diameter of the tennis ball).  Tell students that the diameter of their “light” (how “wide” it is) is about 7 centimeters and the “height” of their light is also the diameter, and is also 7 centimeters.  Tell students that if the light were a cube, it would be 7 centimeters wide, 7 centimeters long, and 7 centimeters high.  Write these dimensions on the board so students can refer to them during the activity.
Divide students into groups of 3.  Distribute tennis balls and rulers to each group, and then ask students to solve the following problem:

“What do you think the length and the width of the rectangles and squares for your box could be if we want to make sure that all the light in the world (this ball) is contained in the smallest box?”  Emphasize that there is more than one answer.

Distribute the sample rectangular prism net handout (see attached) to the students along with a placemat.  Ask each student to draw and explain, on their placemat, using pictures, numbers and words, the dimensions of each rectangle and each square (the measurements for its length and width) that they would use to make their box.  Tell the group they must create a net, like the model they have, with all the dimensions labelled.  Have the group draw the design they have decided to go with on a piece of chart paper, and write the reason why they decided on that design.  Have each group present their answer to the class.

Discuss student answers and help students see that if they want the light to fit in their boxes, the length and the width of each of their rectangles and squares must be greater than 7 cm.

Math Period 2
Timing:  10 minutes  Grouping:  Whole Class

Tell students that today we are going to finish planning our boxes and start making them.  Distribute 4 sticky notes for each student.  Tell students to individually write their answers, along with their names (for assessment purposes) to the following questions on the KWL charts on the board.  “What do I know about finding the area of the net for our rectangular prism box?”  “What do I want to learn about how to calculate the area of the net for our rectangular prism box?”  Discuss student answers. 

Timing: 20 minutes  Grouping:  Small Groups
Divide students back up into their small groups.  Re-distribute the charts that students created last math period to explain the design of their boxes.  Tell students that, in order to build their boxes for their presentations, they will need to use the materials provided.  However, we have a limited amount of cardboard, so students must figure out, in advance, how much material they need.  Tell students that they must design a net for each of their boxes.  
Using chart paper, have each group of students work out how much material their group will need to use in order to build this box and have each group present the way they figured this out to the class.

Discuss the concept of surface area and tell students that, by adding up the areas of all the faces, they have determined the surface area for their smallest box (how much material they will need). 
Timing:  20 minutes  Grouping:  Individual
Tell students that, now that they have figured out the surface area for one of their boxes, they must answer the following question in their math books:  “What are some possible surface areas for the next two nested boxes?”  Ask students to draw the nets of these next two nested boxes.  Ask students to explain their reasoning in their math journals using pictures, numbers and words.

Math period 3

Timing:  20 minutes  Grouping:  Small Groups
Tell students that, using the nets they designed in their math notebooks as a starting point, their groups will design their nets for the next two nested boxes.  They may test out their designs by cutting out the nets and putting them together one inside the other.  Once they have done this, the group must hand in their designs to the teacher to be looked over, and the teacher will give them the cardboard and popsicle sticks necessary to make their boxes. 

Timing:  20 minutes  Grouping:  Small Groups
Write the directions on the board and explain the following to students:  Each group member is responsible for measuring and cutting out one of the boxes from the cardboard.  Students must put their names on the box that they produced.  Students may then glue popsicle sticks on the outside of their cardboard nets, and decorate their boxes with markers.
Timing 10 minutes  Grouping:  Whole Class
After students have created their boxes, have each group present their reasoning for choosing the designs for these boxes.


	Extensions:
Drama
Curriculum expectations:

--Students will create, rehearse, and present drama and dance works to communicate the meaning of poems, stories, paintings,myths, and other source material drawn from a wide

range of cultures;

--identify the significance of symbols in dramatic explorations, and use various props

appropriately;

Students will create scripts based on the story “The Raven Steals the Light.” Students will rehearse their interpretations of “Raven Steals the Light” and present them to their primary reading buddies.  Students will journal about the significance of the boxes that they created, and what the boxes might represent, using their knowledge that cedar was sacred to the Haida culture. 



Net of a rectangular prism (to be handed out to students and to be photocopied for the overhead and built by the teacher as a demonstration)
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