Planning Guide: Multiplying and Dividing Whole Numbers

Sample Activity 3: Dividing 3-digit Numbers by 1-digit Numbers with and without Remainders Using Personal Strategies, Concrete Materials Connected to Diagrams and Symbolic Representations, and Connections to Multiplication


Draw on prior knowledge by reviewing some personal strategies used by students in solving problems by dividing 1- and 2-digit numbers by 1-digit numbers. Have the students share their ideas by finding the quotients to equal sharing and equal grouping problems. 

Explain that students will explore various ways to divide 3-digit numbers by 1-digit numbers.

Present the following problem to the students:

Danny collected $138 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 use a personal strategy to solve the problem and share their ideas with one another. Make base ten materials available for the 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:

Base ten materials solution:

     


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

The base ten materials below represent 138.




These base ten materials must be shared equally among the 3 days. Let each day be represented by a tray. Since the flat or 100 cannot be shared among the 3 trays, it is traded for 10 rods or 10 tens.








                  Day 1                               Day 2                           Day 3

The 13 rods are shared equally among the 3 trays with 1 rod left over.  







                   Day 1                            Day 2                             Day 3

The rod that is left over is traded for 10 ones.









                  Day 1                             Day 2                             Day 3

Finally, the 18 ones are equally shared among the 3 days.









                  Day 1                             Day 2                             Day 3

Answer to the problem: Danny collected $46 dollars each day.

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 estimates. Emphasize the connections between the concrete representation and the symbolic personal strategies.  

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

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

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

Andre collects $46 a day for 3 days. How much money does he collect in all?


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.

Have the students apply their personal strategies to solve a similar problem with different numbers, such as:

Kodie collected $175 in 2 days. If she collected the same amount of money each day, how much was her daily collection? 

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

Have the students apply their personal strategies 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 (Russell 2000).





































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?


use personal strategies that will not work in all situations (not generalizable)? 


explain why the steps that they use work?


interpret the remainder by using the context of the problem?


use appropriate number sentences and personal strategies for equal grouping and equal sharing problems to suit the context of the problems?








Symbolic representation


       


3  138     


    12 0    40


       18      


       18     6      


              46





Symbolic representation





3  138     


    12 0    40


       18      


             


               





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?


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? 
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