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	Program Information
	[Lesson Title]
Zig-Zag Geometry

	TEACHER NAME

Janet Graber
	PROGRAM NAME

Massillon City Schools

	
	[Unit Title]
Geometric Shapes and Figures

	NRS EFL 
2 – 3 


	TIME FRAME
Three, 60-minute classes

	Instruction 
	ABE/ASE Standards – Mathematics
       

	
	Numbers (N)
	Algebra (A)
	Geometry (G)
	Data (D)

	
	Numbers and Operation
	
	Operations and Algebraic Thinking
	
	Geometric Shapes and Figures
	G.3.5
	Measurement and Data
	D.2.12
D.2.10

D.3.3

	
	The Number System
	
	Expressions and Equations
	
	Congruence
	
	Statistics and Probability
	

	
	Ratios and Proportional Relationships
	
	Functions
	
	Similarity, Right Triangles. And Trigonometry
	
	Benchmarks identified in RED are priority benchmarks. To view a complete list of priority benchmarks and related Ohio Aspire lesson plans, please see the Curriculum Alignments located on the Teacher Resource Center.

	
	Number and Quantity
	
	
	Geometric Measurement and Dimensions
	
	

	
	
	
	Modeling with Geometry


	
	

	
	Mathematical Practices (MP)

	
	(
	Make sense of problems and persevere in solving them. (MP.1)
	(
	Use appropriate tools strategically. (MP5)

	
	(
	Reason abstractly and quantitatively. (MP.2)
	(
	Attend to precision. (MP.6)

	
	(
	Construct viable arguments and critique the reasoning of others. (MP.3)
	(
	Look for and make use of structure. (MP.7)

	
	(
	Model with mathematics. (MP.4)
	(
	Look for and express regularity in repeated reasoning. (MP.8)

	
	LEARNER OUTCOME(S)

· Students will calculate the area of complex / composite geometric figures.
	ASSESSMENT TOOLS/METHODS

· Student-generated problems

· Homework assignment or online worksheet
· Zig-Zag Transparency Quiz

	
	LEARNER PRIOR KNOWLEDGE

· Students should already be able to substitute and evaluate in geometric formulas.


	
	INSTRUCTIONAL ACTIVITIES 

1. Using the Footprint of a House handout/overhead, students will graph and tally the types of geometric shapes incorporated into the drawing.    Discuss reasons for knowing the exact area of these spaces and determine the units necessary to report the results.  

2. Discuss types of units where area is measured.  What are the conventional units of measure used in household applications?  

What is meant by a perfect square?  Outline the perfect squares of 52 and 82 on your graph paper.  The teacher reviews and reinforces writing exponents.  

3. Students will arrange a “play space” or “dance area” in a family room using 48 square tiles.  Choose a partner and complete scenarios A and B.  Return to a full class discussion of your answers to A and B above. How did you find the area of the play floor and fireplace apron? Check your answers to all of the questions. Under what circumstances in homes, driveways, and patios or decks might irregular geometric figures appear?

4. Ask students to list the various plane geometric formulas they used in their work. Add any miscellaneous formulas such as finding the area of a trapezoid. Informally quiz students about what formulas are used for particular geometric figures.

5. Assign each student to devise the footprint of a single level deck. They are to outline the figure and calculate the exact area. The problems should be collected and reviewed by the teacher.  For additional practice students can complete p. 349-351 in the Common core basics: Building essential test readiness skills (Mathematics.
6. On a sheet of graph paper, each student will devise one complex area problem.  On another sheet he will write out calculations to find the area of his shape. Problems will then be shuffled and distributed for fellow students to complete and compare with original student’s work.

7. Text book assignments will be checked for evaluation. Distribute Zig-Zag Transparency Quiz; students will calculate the total area of the figure.  They will need to recognize the diameter of the circle to complete the width of the rectangle.  Then using the Pythagorean Theorem, students can determine that the length of the rectangle is 12 feet. They must also find half the area of the circle since the other half is already contained in the rectangle. They would then add the area of the rectangle, triangle, and semicircle together to find the total area of the figure.


	RESOURCES

Student copies of Footprint of a House handout (attached)

Student copies of Family Room Scenarios (attached)

Graph paper both ¼ inch square and 1 inch square for student use

Colored pencils for student use

I inch square plastic tiles 48 per team 

Common core basics: Building essential test readiness skills (Mathematics). (2014). Columbus, OH: McGraw-Hill Education.

Student copies of Zig-Zag Transparency Quiz (attached)

Additional online worksheets for student practice:
Compound Area Problems [PDF file]. (n.d.). Retrieved from http://www.letspracticegeometry.com/wp-content/uploads/2011/11/compound-area.pdf 

Area of Composite Figures Worksheet [PDF file]. (n.d.). Retrieved from http://wsfcs.k12.nc.us/cms/lib/NC01001395/Centricity/Domain/8472/Area%20of%20Complex%20Figures.pdf 


	
	DIFFERENTIATION

· Provide a list of formulas for the student. 
· Construct flash cards with formulas

· Eliminate the inner lines on the "Zig-Zag Transparency Quiz" to increase the difficulty.

· Provide the length of the hypotenuse on the "Zig-Zag Transparency Quiz"


	Reflection
	TEACHER REFLECTION/LESSON EVALUATION


	
	ADDITIONAL INFORMATION
· Review and introduce square measurement conversion and expansion to acres and miles and  metric measurement problems 
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This is a footprint of a house.  Assume that each square on the paper represents one square foot. Outline different plane figures with different pencil colors.  List the various shapes that are seen in the worksheet diagram. Then tally the number of plane geometric figures.

Geometric Figures






Tally

1.

2.

3.

When might we need to know the area of such irregular features such as a driveway, flower garden, a lot, or a room?  Might there ever be a need to know a third dimension? What and when would that be? Discuss with your group.
Family Room Area Scenarios
Choose a partner and complete parts A and B below.

A. If you had a large floor space in your family room and wished to define one hard surface area where the children could play games, “drive” cars and trucks or even dance, how many different rectangular arrangements of one foot square linoleum tiles would you have?  Suppose you have 48 tiles.  Use your graph paper to outline all of the arrangements. How many more tiles would it take to make a perfect square? What number of tiles would you need for the next larger perfect square?

B. Choose one of the 48 tile arrangements that seemed appropriate. Draw a diagram and add a semicircular area adjacent to the rectangle. The fireplace apron has a diameter of seven feet. Determine the total square feet required for the two features. If the room has dimensions of 18 x 21 feet, what percent of the area of the family room would have carpeting? How many square feet of carpeting would be needed?

Zig-Zag Transparency Quiz

Calculate the total area of the figure.  Note The hypotenuse of the triangle is 13 feet.
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