Planning Guide: Multiplying and Dividing Whole Numbers

Sample Activity 1: Multiplying Two 2-digit Numbers Using Personal Strategies, Concrete Materials Connected to Diagrams and Symbolic Representations, Arrays and the Distributive Property 

Draw on prior knowledge by reviewing arrays and some personal strategies used by students in solving problems by multiplying 2- and 3-digit numbers by 1-digit numbers. Have students share their ideas. 

Explain that students will explore various ways to multiply two 2-digit numbers.

Present the following problem to the students:

John and Judy set up 12 rows of chairs with 14 chairs in each row in the gymnasium for an assembly. How many chairs did they set up altogether? 

Guide discussion as to whether the numbers in the problem and the unknown refer to the whole, the number of groups or the quantity in each group. Discuss which operation would be used to solve the problem and what would be a good estimate for the answer. Have the students justify all their answers. 

Encourage the students to use a personal strategy to solve the problem and share their ideas with one another. Make base ten materials available for students to use as needed. Through class discussion, have the students decide which personal strategy is efficient, correct mathematically and works in similar multiplication problems. Have the students compare the calculated answer to the estimate. 

Capitalize on the sharing done with base ten materials. If no one uses base ten materials, then suggest that the base ten materials would provide another option for explaining the process of multiplication. Have other students share what they did with base ten materials or guide the students as they use the base ten materials in an array to solve the problem. For example:

Provide base ten grid paper for the students to draw diagrams that represent the work done with the base ten materials.

Base ten materials solution:

     


                    Flat is 100.         Rod is 10.       Unit is 1.

The base ten materials below represent an array of 12 rows with 14 chairs in each row. The 12 rows are written in expanded form as 10 + 2. The 14 chairs in each row are written in expanded form as 10 + 4. 

                        10  +   4    

                10      

                 +                       40
                 2

  20         8

The four partial products can be seen in the array.

To begin, have the students draw a diagram of the array to represent the concrete materials by using base ten grid paper that shows the 100 squares, 40 squares and so on. A blackline master for base ten grid paper can be downloaded from http://www.ablongman.com/vandewalleseries. Under Volume 3, the blackline master is labelled "BLM 1."  

Later, the diagram can be drawn without grid paper. Have the students draw a rectangle, divide it into four sections to represent the four partial products, label the dimensions of the rectangle as the sum of the tens and the ones for each factor, and label each section with the appropriate product. Encourage the students to connect the symbolic representation to the concrete and pictorial representations as shown in the following diagrams. 

           Concrete Materials                   Diagram                         Symbolic Representation

                        10  +   4                              10  +   4                 

                10      

                 +                                   10

                                                       +
                 2                                    2

                                                                           

                                                                           2 × 4 

Guide the students in connecting the work done with concrete materials to the distributive property showing the partial products:

12 × 14 = (10 + 2) × (10 + 4) = 10 × 10 + 10 × 4 + 2 × 10 + 2 × 4 = 100 + 40 + 20 + 8 = 168

Answer:  They set up 168 chairs altogether.

Have the students apply their personal strategies to solve a similar problem with different numbers such as setting up 18 rows of chairs with 26 chairs in each row.

Sample personal strategies for finding the product of 35 × 23:

· Using a diagram on base ten grid paper to represent concrete materials:

                                                 20                                              +   3

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	


   600 + 100 + 90 + 15 = 805

    35 × 23 = 805

· Connecting the diagram to the distributive property:  
35 × 23 = (30 + 5) × (20 + 3) = 30 × 20 + 30 × 3 + 5 × 20 + 5 × 3 = 805

· Connecting the diagram and the distributive property to another symbolic representation using partial products:                          

  23

× 35

  15

100

  90

600

805










5 × 3 = 15





5 x 20 = 100





30 × 3 = 90














30 x 20 = 600
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 left to right   or   right to left       


             14                14


          × 12    or      × 12


               8              100


             20                40


             40                20


            100                 8


            168              168





10 × 10        10 × 4 


= 100            = 40











 2 x 10 = 20     8           8





100





Look For (


Do students:


know and draw on number facts and other number relationships?


estimate the answer to determine the reasonableness of the calculated solution?


solve the problem with base-ten materials but need guidance in using symbols to show what they did?  


explain why the steps that they use work?
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