Planning Guide: Multiplication and Division Part B

Learning Activities

Sample Activities for Teaching Personal Strategies for Multiplying and Dividing

1. Multiplying 2- and 3-digit Numbers by 1-digit Numbers Using Personal Strategies, Concrete Materials Connected to Symbolic Representations, Arrays, Distributive Property and Connections to Division

a.
Draw on prior knowledge by reviewing some personal strategies used by the students in solving problems by multiplying 1-digit numbers. Have the students share their ideas by multiplying a variety of 1-digit numbers.  

Example:

Problem—Four bags each contain 6 apples. How many apples are there in the four bags?

Show 4 groups of 6 as an array with 4 rows of 6 counters.  

Then separate each of the rows of 6 counters into two groups 
(3 + 3) to illustrate the distributive property. 

* * * * * *                          * * *     * * *

* * * * * *                          * * *     * * *

* * * * * *                          * * *     * * *

* * * * * *                          * * *     * * *

Connect the action to the number sentence:  

4 × 6 = (4 × 3) + (4 × 3) = 12 + 12 = 24.

The 4 represents the number of groups, the 6 represents the quantity in each group and the 24 represents the whole.

Discuss related problems and other number sentences using the following array:

 
6 × 4 = 24, 24 
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 4 = 6, and 24 
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 6 = 4.  

b.
Connect this process to multiplying a 2-digit number by a 1-digit number. Use counters at first and then base ten materials.

Present the following problem to the students:

John jogs for 48 minutes each day. How many minutes does he jog in 3 days? 

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 represent the problem using counters and then base ten materials by arranging them in an array.

**********  **********  **********  **********  * * * * * * **

**********  **********  **********  **********  * * * * * * * *

**********  **********  **********  **********  * * * * * * * *   

Provide time for the students to solve the problem by writing a number sentence and their personal strategies to show calculations of the product and then compare it to their estimate. 

Have the students explain how their strategies work by relating to place value and have them decide on which strategy is most efficient for them to use in calculating other products. 

Guide the students to use the distributive property in calculating products:

48 = 40 + 8    Therefore, 3 × 48 = (3 × 40) + (3 × 8) = 120 + 24 = 144 

Answer: John jogs for 144 minutes in 3 days.

c.
Have the students apply their personal strategy to solve a similar problem with different numbers, such as jogging 85 minutes each day for 4 days.

Have the students discuss whether the problem could be represented by the number sentence, 48 × 3 = 144. Why or why not?

d.
Have the students create a division problem using the same context. For example:

John jogs for a total of 144 minutes on 3 days. If he jogs the same length of time each day, how many minutes does he jog each day? Extend to include 3-digit numbers in the multiplicand, using different problem contexts.  

Sample personal strategies for other problems:

	First sample (multiply a 2-digit number by a 1-digit number): 

    4  ×  24 =

    **********  **********   * * * *   

    **********  **********   * * * *                                
    **********  **********   * * * *   

    **********  **********   * * * *                                  

Group ten ones to make one ten.

4 × 24 = (4 × 20) + (4 × 4) = 80 + 16 = 96

OR    24           OR    1                   OR   24

         × 4                    24                   × 4
          16                   × 4                    80
          80                     96                   16
          96                                            96


	Second sample (multiply a 3-digit number by a 1-digit number):

 3 × 126 =


      **********  **********  * * * * * *

      **********  **********  * * * * * *

      **********  **********  * * * * * *

Group ten ones to make one ten.

3 × 126 = (3 × 100) + (3 × 20) + (3 × 6) 

             = 300 + 60 + 18

             = 378                 

OR   126             OR       1              OR  126

         × 3                        126               × 3

          18                         × 3              300
          60                        378                60

        300                                              18
        378                                            378 


2. Multiplying 2- and 3-digit Numbers by 1-digit Numbers Using Personal Strategies without Concrete Materials


a.
Draw on prior knowledge by reviewing some personal strategies used by the students in solving problems by multiplying 1-digit numbers. Have the students share their ideas by multiplying a variety of 1-digit numbers.  

Present the following problem to the students:

You saved $26 last year. This year you saved 4 times as much money as last year. How much money did you save this year?

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.  

Provide time for the students to solve the problem by writing a number sentence and their personal strategies to show how to find the product.

To address different learning styles and abilities, have base ten materials available for the students who need the concrete or visual representation before using the symbolic personal strategies.

Have the students explain how their strategies work by relating to place value and have them choose the most efficient for them to use in calculating other problems. 

b.
Have the students apply their personal strategy to solve a similar problem with different numbers, such as saving $208 last year and saving 8 times as much this year.  

c.
Extend to include different problem contexts with different numbers.

Sample personal strategies:

	First sample (repeated addition):

26 + 26 = 52               

26 + 26 = 52

52 + 52 = 104

You saved $104 this year.
	Second sample (distributive property):

4 × 26 = (4 × 20) + (4 × 6)

          = 80 + 24

          = 104

You saved $104 this year.



	Third sample (nice numbers and compensation):

26 – 1 = 25                                       OR                  26 + 4 = 30 

4 × 25 = 100                                                             4 × 30 = 120

4 × 1  =  4                                                                 4 × 4 = 16

100 + 4 = 104                                                           120 – 16 = 104

You saved $104 this year.                                       You saved $104 this year.





3. Dividing 1- and 2-digit Numbers by 1-digit Numbers with and without Remainders Using Personal Strategies, Concrete Materials Connected to Symbolic Representations, Arrays, and Connections to Multiplication

a.
Draw on prior knowledge by reviewing some personal strategies used by the students in solving problems by dividing numbers with dividends to 25. Have the students share their ideas by finding the quotients to equal sharing and equal grouping problems. 

Example:

Problem—You have 24 apples to share equally among 3 friends. How many apples does each friend receive?

Show the 24 apples as an array with 3 rows of 8 counters.  

Then show by using the sharing process (one for you and one for you and one for you and so on) that each friend receives 8 apples.  


* * * * * * *

* * * * * * *

* * * * * * *


Connect the action to the number sentence:  

24  
[image: image3.wmf]¸

  3  =  8      24 represents the whole, 3 represents the number of groups, and the 8 represents the quantity in each group.

Discuss related problems and other number sentences using this array, such as:  

24 
[image: image4.wmf]¸

 8 = 3, 3  (  8 = 24 and 8  (  3  = 24.

b.
Connect this process to dividing larger 2-digit numbers by a 1-digit number. Use counters at first and then base ten materials.


Present the following problem to the students:

Andre collected $57 in 3 days. If he collected the same amount of money each day, how much was his daily collection? 

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 represent the problem using counters and then base ten materials by arranging them in an array.

Show that 57 counters or base ten materials can be rearranged into an array by using the equal sharing process (one for the first day, one for the second day and one for the third day and so on).

                                                                                                     * * * * * * * * * *

**********  **********  *******                                     * * * * * * *  

Regroup one ten into ten ones to complete the sharing process as shown.

First day   **********  * * * * * * * * *   1 ten and 9 ones or 19 dollars for each day

Second day  **********  * * * * * * * * *

Third day    **********  * * * * * * * * *                  Sample personal strategies:

57  
[image: image5.wmf]¸

  3 = 19                                                                 

                                                                                         10 + 9 = 19                    1 9

Andre saved $19 each day for 3 days.                        3   5 7                OR       3   5 7   

                                                                                         3 0                                 3

                                                                                         2 7                                 2 7

                                                                                         2 7                                 2 7
Provide time for the students to solve the problem by writing a number sentence and their personal strategies to show calculations of the quotient and then compare them to their estimate. Emphasize the connections between the concrete representation and the symbolic personal strategies.  

c.
Encourage the students to connect division to multiplication by using multiplication to check that their quotient is correct. 

d.
Have the students discuss whether the problem could be represented by the number sentence, 3 ×      = 57. Why or why not?

Have the students create a multiplication problem using the same context. For example: 

Andre collects $19 a day for 3 days. How much money does he collect in all?

e.
Have the students explain how their strategies work by relating to place value and have them decide on which strategy is most efficient for them to use in calculating other quotients.

f.
Have the students apply their personal strategy to solve a similar problem with different numbers, such as the following:

Sam saved $85 in 2 days. If he collected the same amount of money each day, how much was his daily collection? 

Encourage discussion about what to do with the dollar left over as a remainder.

g.
Have the students apply their personal strategy to solve a variety of division problems that include equal sharing and equal grouping with and without remainders. Note that the traditional division algorithm is built on the process involved with fair-share problems (Van de Walle 2001). To solve equal grouping problems, repeated subtraction can be used but is not efficient if the quotient is a fairly large number. 

4. Dividing 1- and 2-digit Numbers by 1-digit Numbers Using Personal Strategies without Concrete Materials


a.
Draw on prior knowledge by reviewing some personal strategies used by the students in solving problems by dividing 1- and 2-digit numbers, with dividends up to and including 25. Have the students share their ideas by dividing a variety of division problems, including both equal sharing and equal grouping.  

Present the following problem to the students:

You have 98 beads to make 4 necklaces. If each necklace has the same number of beads, how many beads are on each necklace? Will any beads be left over? If so, how many?

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.  

Provide time for the students to solve the problem by writing a number sentence and their personal strategies to show calculations for finding the quotient.

To address different learning styles and abilities, have base ten materials available for the students who still need the concrete or visual representation before using the symbolic personal strategies.

Have the students explain how their strategies work by relating to place value and have them decide on which strategy is most efficient for them to use in calculating other quotients. 

b.
Have the students apply their personal strategy to solve a similar problem with different numbers, such as having 84 beads to make 5 necklaces.  

Also include equal grouping problems by changing the problem as follows: You have 28 beads. Each necklace uses 8 beads. How many necklaces can you make? Will any beads be left over? If so, how many? 

c.
Extend to include different problem contexts with different numbers including answers with and without remainders.

Sample personal strategies:

	First sample with equal sharing (multiplying and dividing):

You have 98 beads to make 4 necklaces. If each necklace has the same number of beads, how many beads are on each necklace? Will any beads be left over?
If so, how many?

98 
[image: image6.wmf]¸

 4  =  (    or    98 
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 ( =  4

4  ×  20  =  80

98 – 80  =  18

18  
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  4  =   4  with 2 remainder

20  +  4  =  24

Each necklace has 24 beads with 2 beads left over.
	Second sample with equal sharing (multiplying and subtracting):

You have 98 beads to make 4 necklaces. If each necklace has the same number of beads, how many beads are on each necklace? Will any beads be left over? If so, how many?

98 
[image: image9.wmf]¸

 4  =  (     or     98 
[image: image10.wmf]¸

  (  =  4

                                            20 + 4 = 24

4  9  8     20     OR   4  9 8

        - 8  0                        - 8 0
             1 8                         1 8

           - 1 6        4            - 1 6
                 2      24                 2

Answer:  24 with remainder 2

Each necklace has 24 beads with 2 beads left over.

	Third sample with equal grouping (repeated subtraction):

You have 28 beads. Each necklace uses 8 beads. How many necklaces can you make? Will any beads be left over? If so, how many? 

       28  
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 4  =   (               28 
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 (   = 4

28 – 8 = 20     1 necklace

20 – 8 = 12     1 necklace

12 – 8 = 4       1 necklace
                       3 necklaces

I can make 3 necklaces with 4 beads left over.

Note: This is not an efficient strategy for larger quotients (Russell 2000).


























Look For …


Do students:


know and draw on number facts and other number relationships?


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


use personal strategies that work for smaller quotients but are not efficient for calculating larger quotients?  


show understanding of place value and number relationships so that their strategy makes sense?  


explain why the steps that they use work?


interpret the remainder by using the context of the problem?


use the same number sentence for equal grouping and equal sharing problems but different personal strategies to suit the context of the problems?











**********





Look For …


Do students:


know and draw on number facts and other number relationships?


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


show understanding of place value and number relationships so that their strategy makes sense?  


explain why the steps that they use work?


interpret the remainder by using the context of the problem?


relate division to multiplication?


show, by using concrete materials, that repeated subtraction can be used to solve equal grouping problems but not equal sharing problems? 





Look For …


Do students:


know and draw on number facts and other number relationships?


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


use personal strategies that work for smaller products but are not efficient for calculating larger products?  


show understanding of place value and number relationships so that their strategy makes sense?  


explain why the steps that they use work?





Look For …


Do students:


know and draw on number facts and other number relationships?


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


show understanding of place value and number relationships so that their strategy makes sense? 


explain why the steps that they use work?


relate multiplication to division?
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