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	Essential Understandings

	· Composition / Decomposition:  Complicated objects and quantities can be understood by building them out of simpler ones, or by analyzing them in terms of simpler ones.



	Essential Questions
	Knowledge & Skills

	· What is the largest square that can be used to exactly tile an a∙b rectangle?

· What is the smallest square that can be exactly tiled by a∙b rectangles?

· How are the sides of these two squares related to the lengths of the sides of the rectangle?

· What ways of decomposing a quantity make it easier to understand the quantity? 

	· Finding G.C.F. & L.C.M.(4.1.6A7)
· Adding & subtracting rational numbers and algebraic fractions (4.1.8B1; 4.3.12D1)
· Laws of exponents  (4.1.8A1; 4.1.8A3)
· Modeling (4.3.8C2)
· Mental math (4.1.8B1; 4.1.8B2)
· Strategies for measuring area & perimeter (4.2.8E1)



	Assessment Evidence

	· Generalize the essential understanding to a variety of real-world situations

· Recognize compositions and decompositions (common factors and common multiples) for a variety of algebraic expressions with minimal or no written calculations, and justifying those claims using multiple representations
· Find sums and differences of algebraic fractions or of rational numbers with large-number denominators and explain them using the concept of common measures


	Learning Activities

	· Students working in groups of 2 or 3 will choose one of four problems about very different real world problems where finding common multiples or common measures will be necessary.  Groups will use their choice of manipulatives and/or diagrams to explain their solutions. 
· Using Cuisenaire rods, students will make towers of rods to represent (prime) factorizations of numbers.  They will orally review laws of exponents, identify common factors and common multiples for different towers, and make up problems for other groups to solve.

· Using the towers as models, they will identify orally and eventually write fractions equivalent to algebraic fractions, and find common denominators to add and subtract algebraic fractions
· Technology extension: using the graphing calculator, students will practice finding GCF using Euclidian algorithm.  Students will practice manual and calculator use of Euclidian algorithm.


	Background Notes 

	· Common measures make measuring problems equivalent to whole-number-counting problems.

· Finding the lowest common denominator is equivalent to finding a common measure for a set of fractions.  
· Prime factorization of a composite number provides a unique representation of a quantity, except for order.  Composing / regrouping the prime factors in various ways, if possible, reveals all the factors of the number.  

· laws of exponents: (ra ) ·(rb) = r (a+b) ; (ra ) /  (rb) = r (a-b)  , r~=0  ; (ra )b = r ab = (rb) a
· The product of a and b is also the product of GCF (a,b) and LCM (a,b).
· Euclidian algorithm for finding the GCF gives a symbolic representation for the geometric process of identifying the GCF.


	Materials 

	· Cuisenaire rods (enough for several groups) 
· Square chips and other manipulatives 

· Paper, pen, pencil 
· Large poster sheets (including poster-size graph paper), markers, tape for students to report out
· Programmable calculators with Euclidian algorithm program downloaded & projector
· Handout with problem set
· White board or overhead projector with transparencies for recording examples




Select one of the problems below and join with others who also selected that problem. Working on the problem with your group, answer the questions, using whatever tools you wish. Be sure that everyone in the group understands the solution.  Have one person in the group explain your solution, using a sheet of poster paper or a transparency / overhead projector.
Rhythm

Three drummers are developing a performance.  One drummer crashes his cymbal every 12th beat, another every 18th beat, and a third every 16th beat.  If they all start on the same beat, what is the first time they will all crash the cymbal at the same time? How often will they all crash the cymbal at the same time?  

Catering

Ms. Ruiz is hosting a Bar-B-Q for the entire 9th grade class.  She goes to Costco to buy her supplies, and finds that the hot dogs are sold in packages of 80, but the buns are sold in packages of 60.  What is the smallest number of packages of each she should buy so that every hot dog has a bun?  If she wants to serve more hot dogs in buns, how many more of each should she buy?
Design A
Jason is creating a mosaic on a rectangular tray that is 24 inches tall by 40 inches wide.  He wants to cover it entirely with multicolored square tiles all of the same size, without cutting any of the tiles.  Using only square tiles of the one size at a time to cover the tray, what are the sides of the squares he can use? How long is the side of the largest square tile that will cover the tray? (All the tiles are measured in inches and whole numbers)
Design B

Mr. Jackson wants to cover the lobby with rectangular tiles 18 cm wide and 30 cm long.  He wants to arrange the tiles into square patterns without cutting any of them.  What different size square patterns can he make using these tiles?  What is the smallest size square pattern he can make?

Scheduling

The Lees all work at the hospital on different schedules.  Mr. Lee gets every 8th Saturday off.  Mrs. Lee every 12th Saturday off, and John, their son, every 15th Saturday off.  How long will be before they all have a Saturday off?  How often will they all have a Saturday off?

