5th Grade                                                                     Tile Designs                                                                                          Unit 4
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Tile Designs
Task #4
(This Task builds from Task 1, 2A/B, and 3)

Adapted from North Carolina Department of Public Instruction:  

Student Objective:  “I can use multiplication to solve real-world problems.”
	Standards to Measure 
	Mathematical Practices

	5.NF.4 Apply and extend previous understandings of multiplication to multiply a fraction or whole number by a fraction.

b. Find the area of a rectangle with fractional side lengths by tiling it with unit squares of the appropriate unit fraction side lengths, and show that the area is the same as would be found by multiplying the side/ Solve real world problems involving multiplication of fractions and mixed numbers, e.g., by using visual

5.NF.5 Interpret multiplication as scaling (resizing), by:

a. Comparing the size of a product to the size of one factor on the basis of the size of the other factor, without performing the indicated multiplication.

b. Explaining why multiplying a given number by a fraction greater than 1 results in a product greater than the given number (recognizing multiplication by whole numbers greater than 1 as a familiar case); explaining why multiplying a given number by a fraction less than 1 results in a product smaller than the given number; and relating the principle of fraction equivalence a/b = (n x a)/ (n x b) to the effect of multiplying a /b by 1
5.NF.6 Solve real world problems involving multiplication of fractions and mixed numbers, e.g., by using visual fraction models or equations to represent the problem.
	1. Reason abstractly and quantitatively.
 7 Look for and make use of structure.


Materials:

student sheets, graph paper, one-inch color tiles, white paper
Technology link: http://nlvm.usu.edu/en/nav/vlibrary.html  See the manipulative for multiplying fractions with an array model

	G
Engage Students with the Goal
	State and Rate

Objective:  “I can use multiplication to solve real-world problems.”      

Students rate themselves to the goal (1, 2, 3, 4).
	Setting Objectives and Providing Feedback

	A
Access Prior

Knowledge
	What do you notice in these pictures?
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	Nonlinguistic Representation
Identifying Similarities and Differences



	N
New Information
	In this lesson, students will have an opportunity to revisit an area model for multiplication of whole numbers. They will be introduced to a situation in which one of the dimensions is a fractional amount.
 During the next several days, we will be thinking about ways we can place floor tiles in different areas of our school. 

Show students an arrangement (array) of tiles. Give the students 18 tiles to arrange in different ways so that there are always equal rows and columns 
(3x 6, 9x2, 1x 18). Discuss how the rows and columns are part of the whole area (the 18 square units).

Show the following array and ask students what ½ of the area would be. 

Solution: (9/18)
Discuss how the dimensions of this array are 3 by 6 and the whole array is 18 square units, but we can shade in half of the tiles (squares) or 9 square units.

We will be working with arrays, but the dimensions will not always be whole numbers.   Ask students to fold a piece of white paper horizontally into three equal parts (thirds). Have students color one of the parts lightly with a blue crayon.  What do we call that part? (1/3)
Then ask students to fold the paper vertically and color one of the two parts lightly with a yellow crayon.
Questions to pose to students:

What part of the paper has both colors? (1 out of the six parts or 1/6)
Why did we end up with six parts? 
Why does only one of the parts have both colors?
What are the dimensions of the two colored part? 1/3 by ½

Problem 1:

We have been given the task of designing tiles for the foyer of our school.  The principal asked the fifth grade students to create a design as part of a contest.  The winning design will be used when the new floor is installed this summer.  Can you create a design that has ¾ of the design as red tiles and ½ of those will have artwork.
Draw a rectangle on the board. Partition the rectangle into four equal parts.  How can we show that ¾ of a tiles are red? ( Shade in 3 of the 4 parts)

Have students turn to their shoulder partner and discuss how they could show that ½ of those red tiles would have artwork. (Divide each of the four sections in half; divide the whole in half.)
Have students to talk with their shoulder partner about how many parts are now in the whole design? (8)

How do you know? 
What part of the tiles are red tiles? (6/8 or ¾) Where do you see 6 out of 8 parts that are red?
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¼
¼
¼
¼
Which part of the whole tile would have artwork? (½ of the ¾ red)
Ask for a student volunteer to draw where the artwork would be on the array.





         3/8

¼     red
¼     red
¼     red
¼
What part of the whole has artwork? (3/8 of the whole) 
What does the 8 represent? (total parts of the tile)
What does the 3 represent? (the parts that have artwork)
Which part of the design were you identifying? (We found ¾ of the whole  and then we looked for ½ of that part) 
What multiplication equation does this array represent? (½ x ¾ which is 3/8
of the whole.)
	Similarities and Differences
Nonlinguistic Representation
Cues, Questions, and Advance Organizers

	A
Application
	Work with a partner to solve the following problems. (See Tile Design part 1) (You might want to use one-inch paper tiles.)

Problem #2
 The students decided to create a tile arrangement with geometric shapes. 1/5 of the tiles will be triangles. ½ of the triangle tiles will be painted blue. What part of this design will be blue triangles?
After students have worked on the problem, the teacher will select strategies for class discussion of the problem. The discussion should focus on the story context and what it means to find a part of a part and how the ARRAY shows the whole, the part and the part of that part. Students will begin to notice that the result of multiplying a fraction by a fraction (both less than one) results in a fraction that is less than both fractions.
Problem #3
The students decided to create a tile arrangement with geometric shapes. 2/5 of the tiles will be triangles. ½ of the triangle tiles will be painted blue. What part of the tile arrangement will be blue triangles?
Continue the whole group discussion with a comparison of the representation for Problem 2 and Problem 3.
How are the representations different? 
How are they similar? 
How do the two equations for the problems compare? (2/5 x ½= 2/10 and 1/5 x ½ = 1/10) 
Why is the product for the situation in Problem 2 twice as much as the product for Problem 1?
How do the lengths of a rectangle (array) correspond to the total area of the rectangle?
Work with a partner to complete the next set of problems. (see Tile Design part 2) Students will be working with a mixed number multiplied by a fraction. 
	Cooperative Learning
Providing Feedback
Generating and Testing Hypotheses
Practice and Homework

	G
Revisit the Goal
	State and Rate

Objective:   “I can use multiplication to solve real-world problems.”
Students rate themselves to the goal (1, 2, 3, 4).
	Setting Objectives and Providing Feedback


Evaluation of Students
Formative:

While students are working, pose questions and check for their understanding.

Suggested things to observe or ask about:

• Can students correctly translate a story context into a picture and an equation?

• Can students clearly and accurately explain why they chose certain operations for fractions?

• Can students correctly translate an equation into a story problem or equation?
Plans for Individual Differences
Intervention:

For students who need additional support, provide arrays that have one of the factors partitioned and

labeled on the array and ask them to partition and label the second factor.
Extension:

The 3x6 dimensions are friendly since the area is 18. For students who are in need of an extension

give them dimensions that will yield a total area that is an odd number, such as 3x7 or 3x9.
Name ___________________      Date ________________

Tile Designs
Use an array model to show how the students completed the tile design for their school.   As you work, use what you know about arrays with whole numbers.

1.  We have been given the task of designing tiles for the foyer of our school.  The principal asked the fifth grade students to create a design as part of a contest.  The winning design will be used when the new floor is installed this summer.  Can you create a design that has ¾ of the design as red tiles and ½ of those will have artwork.

2 The students decided to create a tile arrangement with geometric shapes. 1/5 of the tiles will be triangles. ½ of the triangle tiles will be painted blue. What part of the tile arrangement will be blue triangles?

3. The students decided to create a tile arrangement with geometric shapes. 2/5 of the tiles will be triangles. ½ of the triangle tiles will be painted blue. What part of the tile arrangement will be blue triangles?


Name ___________________ Date ________________

            Tile Designs – Part 2
1. A mosaic made up of student designed art will be hung on the left wall of the school foyer. This artwork will measure 2 ½ feet by 4 feet. How large will the mosaic be that will be hung in the foyer?
2. The art room has folding panels to display artwork.  One panel in the art room measures 6 feet by 4 ½ feet. The art teacher is considering asking a group of students paint a panel with designs. How large an area will they be painting if they paint one panel?

3. A small vertical window in the door will be cover with transparent colored tiles.  The space measures 11 inches by ½ inch. How large is the window in the door that will have colored tiles?
½
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