Planning Guide: Factors and Multiples


Strategies for Reinforcing and Extending Learning
Students who have achieved or exceeded the outcomes will benefit from ongoing opportunities to apply and extend their learning. These activities should support students in developing a deeper understanding of the concept and should not progress to the outcomes in subsequent grades.

Consider the following strategies:

· Provide tips for parents on practising multiples and factors of numbers, as well as prime and composite numbers, at home or in the community.

· Have the children discuss different ways to arrange chairs in a gym or auditorium for a talent night; e.g., have children provide all the different ways 72 chairs could be arranged in rectangular arrays.

· For some card games, such as Concentration, have children arrange the cards in different arrays on the table or the floor prior to starting the game. Review that the factors of the total number of cards are shown by the rows and columns in the different arrays. Remind children that some numbers are composite and have more than two factors while other numbers are prime and have only two factors.  

· Encourage the use of skip counting for reviewing multiplication facts.  

· Solve problems with common multiples such as the following:

· You visit your grandma every fourth day and a schoolmate every sixth day. On what days do you visit both your grandma and a schoolmate?

· Solve problems with common factors such as the following:

· You have a red ribbon that is 75 cm long and a green ribbon that is 50 cm long. You want to cut each ribbon in pieces the same length. What are the possible lengths you could cut each ribbon?

· Goldbach's Conjecture: every even number greater than 2 can be expressed as the sum of two prime numbers; e.g., 20 = 3 + 17, 66 = 23 + 43.

· Find the sums for all even numbers between 20 and 70.

· Find more than one way to write chosen even numbers as the sum of two prime numbers.

· The number 2 is never used in any of the sums. Explain. 

(NCTM 1990, pp. 38–39)

· Least Common Multiple

· Johnny takes a trip every four years, Lori takes a trip every eight years and Cindy takes a trip every six years. If they all take a trip in 2012, in which year would they all take a trip again?

· Josh swims every third day, Dylan swims every fifth day and Nicholas swims every tenth day. If they all swim together today, in how many days will they all swim together again?

· Bus No. 43 leaves the depot once every 18 minutes. Bus No. 74 leaves once every 30 minutes. How often do both buses leave the depot together?

· Greatest Common Factor

· Each sticker in a box costs the same. Lauren buys some and pays 30 cents in all. Brandon buys some and pays 45 cents in all. What is the most each sticker can cost?

· You have a blue ribbon that is 42 cm long and a yellow ribbon that is 28 cm long. You want to cut both ribbons into smaller ribbons that are all the same length. What is the longest length that you could use to cut both of the ribbons?

· You have a piece of cloth that is 15 cm by 30 cm and you cut it into congruent squares with no cloth left over. What are the dimensions of the largest possible square?

· Carroll Diagrams

A Carroll diagram is "a chart for sorting that allows for cross-classification" (Small 2009, 
p. 213).

Place the numbers from 2 to 15 in the following Carroll Diagram:

	
	Prime
	Composite

	Factor of 15
	
	

	Not a Factor of 15
	
	


· Venn Diagrams

A Venn diagram is a visual system of sorting circles that allows for cross-classification  (Small 2009, p. 219).

Sort whole numbers less than 20 in the following Venn diagram (Small 2009, p. 168):

Whole Numbers Less than 20


                                                                  Prime     Less than 10

· Factor Game

Materials: 

· use BLM 1 on page 28 from Sample Activity 2

· factor tally chart (shown below).
Playing the Factor Game
Play the Factor Game with a partner. (Beesey 1994, p. 11)
· Player 1 picks a number on the hundreds chart and crosses it out.
· Player 2 finds the factors of this number on the hundreds chart and crosses them out, then tallies them on the tally chart.

· Switch roles.

· Continue the game until all the numbers on the hundreds chart are crossed out.

· Add up the tallies on the tally chart and record the total.

Tally Chart

	Player 1
	Player 2

	
	


· Explain why the sum of the digits of any multiple of 3 is itself divisible by 3 (NCTM 2000, p. 217).

Sample Solution:

	Multiples of 3
	3
	6
	9
	12
	15
	18
	21
	24
	27
	30
	33
	…

	Sum of the digits
	3
	6
	9
	3
	6
	9
	3
	6
	9
	3
	6
	…


The pattern in the second row for the sum of the digits of multiples of 3 is:

3, 6, 9,    3, 6, 9,    3, 6, 9,  …

Since 3, 6 and 9 are each divisible by 3, the sum of the digits of any multiple of 3 is itself divisible by 3.

Extension

A number in the form of abc abc always has several prime number factors. Which prime numbers are always factors of a number of this form? Why?

· An example of a number in the form of abc abc is 153 153.  

· Using expanded form, write 153 153 as 153 × 1000 + 153.  

· Since 153 is a common f

· actor to both numbers in this sum, then 153 × 1000 + 153 = 153 (1000 + 1).   

· Since 153 153 = 153 × 1001, then 1001 is a factor of 153 153.

· Therefore, any number of the form abc abc will have 1001 as a factor.

· Next, find the prime factors of 1001. They include 7, 11, 13, 77, 91 and 143.

· Therefore, these prime numbers are always factors of numbers in the form of abc abc.

Blackline Master—KNWS 
(Barton and Heidema 2002, p. 113)
	K

What facts do I KNOW from the information in the problem?
	N

Which information do I NOT need?
	W

WHAT does the problem ask me to find?
	S

What STRATEGY will I use to solve the problem?

	
	
	
	


Adapted with permission from Mary Lee Barton and Clare Heidema, Teaching Reading in Mathematics: A Supplement to Teaching Reading in the Content Areas Teacher's Manual (2nd ed.) (Aurora, CO: McREL 
(Mid-continent Research for Education and Learning, 2002), p. 113.
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