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	What do we want students to know?


	GLCE/HSCE or Guidelines
M.TE.06.03 Compute the volume and surface area of cubes and rectangular prisms given the lengths of their sides using formulas.

G.SR.08.04 Find area and perimeter of complex figures by subdividing them into basic shapes.

A.FO.08.07 Recognize and apply the common formulas.


	Big Ideas

Complex geometric figures can be deconstructed into a collection of simpler geometric figures.
Rectangular prisms are commonly used in daily life for packaging of commercial products and other uses.
	Essential Questions

What three-dimensional geometric figures are commonly used in our culture? What purpose(s) do they fulfill?

How are surface area and volume calculated for three-dimensional geometric solids?

What strategies (including deconstruction of figures) can be used to solve surface area problems for three-dimensional figures?

	Knowledge and Skills to be developed or reinforced

Reinforced:

· Basic two-dimensional geometric shapes

· Calculating surface area of two-dimensional shapes (rectangles)

Developed:
· Concept of cubes
· Concept of rectangular prisms and cubes as special cases of rectangular prisms

· Concept of surface area for three-dimensional figures

· Use vocabulary associated with geometry and problem solving



	How will we know that students have learned

what we want them to know?

	Task

Participate in substantive conversation about the characteristics of rectangular prisms (and the special case of cubes).

Explore and implement strategies for calculating surface area of rectangular prisms.
	Other Evidence

Completed calculations of surface area of rectangular prisms.
Exit pass: Student answers the following prompt and turns in an answer before leaving class.
“Explain in your own words how you would find the surface area of a rectangular prism.”




	How will we teach them what we want them to know?

	Learning Activities Outline

Classroom setup: Students seated in teams of 2-4, four rectangular prisms (cereal and other commercial boxes) are at each table – one of which is a cube, rulers, recording/calculation worksheets


	Techniques of Authentic Instruction



	1. Teacher distributes a die-cut net (pattern) that    folds into a cube to each student. Teacher asks students what three-dimensional shape the die cut will make.


	Higher-Order Thinking

(Predicting)

	2. Teacher records student predictions.


	

	3. Teacher asks students to fold die cuts and, in their small teams, list the characteristics of the resulting three-dimensional shape (cube). Teacher asks the team reporters to share their lists with the class.

	Higher-Order Thinking(analysis)

Substantive Conversation

Depth of Knowledge


	Note: In this lesson, the teacher allows students to think cubes are “different” from rectangular prisms until the end of the lesson.  However, one of the purposes of the lesson is to help students discover that cubes are special cases of rectangular prisms.

	

	4. Teacher’s asks, “Since you know what a rectangle is, what do you think a rectangular prism would be?” Volunteers respond.
	Depth of Knowledge

(building on prior knowledge)



	5. Teacher informs students that they have some rectangular prisms on the table in front of them.  Ask each student to pick up one of the rectangular prisms and observe it. Tell each team to make a list of at least three characteristics of rectangular prisms.

	


	6. Students work in teams to identify and list these characteristics. Reporters share their findings with the class.


	Higher-Order Thinking(analysis)

Substantive Conversation

Depth of Knowledge


	7. Teacher records characteristics suggested by   teams.


	

	8.   Teacher asks the teams to use a Venn diagram to identify similarities and differences between cubes and rectangular prisms.
	Substantive Conversation

Higher-Order Thinking(analysis)
Depth of Knowledge


	9. Teams complete the Venn diagram and report   their findings to the class.


	

	10.  Teacher records team findings for the class to              see. Teacher leads discussion about the accuracy of each reported finding.


	

	11.   Teacher poses two questions for student teams to discuss: “What is area?” and “What is surface area?” Teacher walks around room as teams discuss to ensure active participation by all students.


	

	12.   Teams discuss their responses to the two questions and then report their answers to the class.


	Substantive Conversation

Depth of Knowledge



	13.   Teacher records team responses on the board. Teacher leads a whole class discussion to arrive at a working definition of surface area.


	


	14. Teacher tells students they will now calculate the surface area of the four prisms on their tables.  Measurements should be made to the nearest centimeter. Recording/calculation sheets are distributed to each student. Teacher walks around the room to answer questions as they arise and to monitor student understanding of the assigned task.


	

	15. After students have, as individuals, calculated the surface area for each prism, they compare measurements and calculations to see if they agree with one another. If their answers are not similar (within reasonable measurement error) they are to re-measure and re-calculate.


	Substantive Conversation

Higher-Order Thinking

Depth of Knowledge



	16. Teams report their findings for surface area of cubes and rectangular prisms. 


	Depth of Knowledge

Higher-Order Thinking

Substantive Conversation



	17. Teacher asks “What differences, if any, did you notice for the cubes and the rectangular prisms?”


	

	18. Students discuss these questions in their teams and then report their answers to the whole class.


	Depth of Knowledge

Higher-Order Thinking

Substantive Conversation



	19. Teacher tells the teams they have four rectangular prisms on their tables. Teacher leads a whole-class discussion with the following questions: “Which one is a cube?” “What makes a cube a cube?” “Are all squares rectangles?” “Are all rectangles squares?”


	Depth of Knowledge

Higher-Order Thinking

Substantive Conversation




	20.   Teacher poses two questions to the teams: “Are   all cubes rectangular prisms?” and “Are all rectangular prisms cubes?”


	

	21. Teams discuss and then report their answers to the teacher and class.


	Depth of Knowledge

Higher-Order Thinking

Substantive Conversation



	22. Teacher then asks teams to discuss how they would find the surface area of a rectangular prism and if they would do anything differently for cubes.


	

	23. Teams discuss and then report their answers to the class.


	Substantive Conversation

Depth of Knowledge



	24. Exit pass: Teacher distributes half-sheets of paper with the following question to each student: “Explain in your own words how you would find the surface area of a rectangular prism.”


	Depth of Knowledge

Higher-Order Thinking
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This lesson outline is provided by the Michigan Department of Education as a resource to districts/schools. These lessons are samples only and district/schools may develop their own to support teachers. 


