Planning Guide: Factors and Multiples

Sample Activity 2: Volume of Rectangular Prisms
Review the concept of volume and build on students' prior knowledge of the concept.

Provide students with centicubes.

Problem

A rectangular prism has a volume of 12 cubic centimetres.

a. Using natural numbers, what could the length, width and height of this rectangular prism be?

b. Find all the possible lengths, widths and heights of this rectangular prism.

Have students represent the problem with the centicubes. Each centicube has a volume of one cubic centimetre.  

Have students draw diagrams to show the different rectangular prisms created.  

Encourage students to share their answers and justify them.

a. Example:                                                

                       1 cm 

                                                                            2 cm                                                  

                                               6 cm

b.
To verify that they have included all the possible widths, lengths and heights, suggest that students record their results in an organized chart, such as the following:

	Length (cm)
	Width (cm)
	Height (cm)
	Volume (cm3)

	6
	2
	1
	12

	4
	3
	1
	12

	3
	2
	2
	12

	12
	12
	12
	12


Discuss that a 3 by 2 by 2 rectangular prism is the same as a 2 by 2 by 3 rectangular prism, by reorienting the prism. 

Factors

Introduce the term factor by saying that all the factors of 12 are included in the chart. Have students list the factors of 12: 1, 2, 3, 4, 6 and 12.  

Review the definition for factor; e.g.,"a factor is a natural number that exactly divides a given natural number."
Through discussion, have students review that the set of factors of any number is a finite set; i.e., there is a limited number of factors of any number.

Provide students with other context problems using the volume of a rectangular prism. Have them list all the factors of the given volumes by relating these factors to the length, width and height of the rectangular prisms.  

Multiples

After students understand the concept of factor, introduce the term multiple. Refer to the chart above and say that 12 is a multiple of 1, 2, 3, 4, 6 and 12.  

· Connect multiples to skip counting. Have students use their centicubes made into rectangular prisms to show skip counting and the various multiples of a given number; e.g., the 6 cm by 2 cm by 1 cm prism pictured above shows skip counting by 2 as you count the number of centicubes in each double column in the prism. Similarly, this prism shows skip counting by 6 as you count the number of centicubes in each row in the prism. 

· Use the number line to show skip counting. For example, skip count by 2 as shown on the number line below.


	
	
	
	
	
	
	
	
	


0               2              4               6              8              10            12             14            16   . . . 

· Connect multiples to multiplication; e.g., 12 is a multiple of 2 because you multiply 2 by 6 to get 12 or 6 × 2 = 12. Encourage students to list the multiples of 2 in a chart so that they can see how multiplication is connected to the multiples.

Example: Multiples of 2

	Number of the Multiple
	1st

multiple
	2nd multiple
	3rd multiple
	4th multiple
	5th multiple
	6th multiple

	Multiples of 2 (Skip count by 2) 
	2
	4
	6
	8
	10
	12


Integrate patterns by encouraging students to describe the relationship between the two rows in the chart; i.e., you multiply the number of the multiple by 2 to get the value of that multiple; therefore, the 100th multiple of 2 is 100 × 2 = 200.
Connect multiples to division; e.g., 12 is a multiple of 2 because 2 divides evenly into 12.
Have the students list the multiples of 2: 2, 4, 6, 8, 10, 12, 14, 16, 18 …

Review the set of multiples of any number as an infinite set; i.e., there is no end to the number of multiples of any number. Also review the definition for multiple; e.g., "a multiple is a natural number that is the product of a given natural number and another natural number … Alternately, a multiple is a natural number that can be exactly divided by a given natural number." 
Provide students with other problem contexts using multiples and volumes of rectangular prisms.
Look For …


Do students:


apply their knowledge of volume of rectangular prisms to new problems?


connect concrete, pictorial and symbolic representations of factors and multiples?


transfer data from diagrams to a chart by using appropriate headings for the chart?


organize data in a chart and interpret this data?


make generalizations about multiples by interpreting patterns?








The rectangular prism is 6 cm long, 2 cm wide and 1 cm high. The total volume is 12 cubic centimetres.
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