Properties of Multiplication
Activity Summary: 
The properties of multiplication are often presented to students as facts you must memorize and know.  This activity provides the students in the class a way to visualize and actually DO these properties.  The students become human models of the properties of multiplication:  Associative, Commutative, Distributive, Identity and Property of Zero. 
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Activity Plan: 

	Properties of Multiplication

	Materials: A large quantity of some item to distribute in the classroom.  I used pencils in this activity.  The number of pencils used depends on how big of multiplication problems you are using.  (I.e. 8x15 will require 120 pencils.) 

	 

	Commutative Property:  8 x 7 = 7 x 8 

	1. Pick 8 students to stand up.  Give these 8 students 7 pencils.

2. Ask the class “How many pencils have I just given out?” If the students do not know the answer immediately, work through it by using addition of each student’s pencils.

The answer is 56. 
3. “How do I write this as a mathematical statement?”

8 people x 7 pencils = 56 pencils.  (Write this on the board) 

4. Take the pencils back and have 7 different students stand up.

5. Give each of these 7 students 8 pencils.

6. Ask the class “How many pencils have I given out this time? If the students do not know the answer immediately, work through it by using addition of each student’s pencils.

The answer is 56.
7. “How do I write this as a mathematical statement?”

7 people x 8 pencils = 56 pencils.  (Write this on the board)
8. Take the pencils back.

9. Repeat this activity with different numbers if desired.

10. With both equations written on the board show the students that no matter how you order the numbers of a multiplication problem, the answer will still be the same.

11. “This is the commutative property.  9 x 12 = 12 x 9.”  

12.  “What do you call it when you leave home in the morning and drive to school, then leave school in the afternoon and drive home?” (If your students are familiar with parents making a long drive to work, you might use that example instead).  Entertain any responses.

13. “This is called a COMMUTE. This means to go back and forth between two locations. So for our math problem we can say: ”
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	Associative Property 4 x (8 x 2) = (4 x 8) x 2

	1. Pick 4 students to stand up. Give each of the four students 8 sets of pencils, each set will be 2 pencils.

2. Ask the class “How many pencils have I just given out?” If the students do not know the answer immediately, work through it by using addition of each student’s pencils.

The answer is 64.
3. “How do I write this as a mathematical statement?”

4 people x (8 sets x 2 pencils) = 64
4. Take the pencils back from the students.

5. This time, have students stand up in 8 groups of 4.  (You may need to change this problem to suit your class size).

6. Give each person in the groups 2 pencils.

7. Ask the class “How many pencils have I just given out?” If the students do not know the answer immediately, work through it by using addition of each student’s pencils.

The answer is 64.
8. “How do I write this as a mathematical statement?”

(4 people x 8 groups) x 2 pencils = 64
9. Repeat with different sets of numbers

10. Both equations are on the board, and both equal the same number.  So we can say that:

4 x (8 x 2) = (4 x 8) x 2
11. “This is the associative property of multiplication:  “Factors can be grouped in any order without affecting the product.”

	Distributive Property: 4 x 13 = 52

	1. Pick 4 students to stand up.  Give these 4 students 15 pencils.

2. Ask the class “How many pencils have I just given out?” If the students do not know the answer immediately, work through it by using addition of each student’s pencils.

The answer is 52.
3. “How do I write this as a mathematical statement?”

4 people x 13 pencils = 52 pencils.  (Write this on the board)
4. “We can use a property of multiplication to make the calculations a little easier by breaking up one of our numbers.  

5. Go to each of the students that are standing up.  Have them put 10 pencils in the right hand and 3 pencils in the left hand.

6. “We still have the same number of pencils given out, correct?” (just to assure that the students understand you are using the same answer)

7. “How can we represent this situation using a mathematical statement?  We want to be sure our statement includes the 4, 10 and 3?”

4 people have 13 pencils = 4 x 13
4 people have 10 pencils in one hand and 3 in the other = 4 x (10 + 3).  (Write this on the board)
8. “So how would we determine how many pencils were distributed if we didn’t already know it was 52?”

9. Ask the students “How many pencils are in all of the right hands?” If the students do not know the answer immediately, work through it by using addition of each student’s pencils.

The answer is 40 pencils in the right hands.
10. “How do we write this as a mathematical statement?”

4 students x 10 pencils in the right hand = 40 pencils (write this on the board)
11. Ask the students “How many pencils are in all of the left hands?” If the students do not know the answer immediately, work through it by using addition of each student’s pencils.

The answer is 12 pencils in the left hands
12. “How do we write this as a mathematical statement?”

4 students x 3 pencils in the left hands = 12 pencils (write this on the board)
13. “So how many pencils total are there?”

The answer is 52 pencils.
14. “What did we do to get this answer?”  The students will likely say that they did this by adding the two numbers, 40 and 12.  This is fine.

15. “How can we take the two statements we wrote before (pointing to the ones on the board) and put them together to get a mathematical statement representing how we got the total of 52 pencils?”

There may be a number of guesses.  The desired answer is:
(4 students x 10 pencils) + (4 students x 3 pencils) = 40 + 12 = 52
16. “Let’s compare the three statements we have for this calculation.”  Point to the following three that should be on the board:

4 x 13 = 52
4 x (10 + 3) = 52
(4 x 10) + (4 x 3) = 52
17. “We have used the Distributive property.  What does the word distribute mean?” Entertain responses.

Distribute means to hand out, pass out, give out, circulate, spread around
18. “Which number did we distribute out to the other numbers?” 

The answer is 4
19. “The distributive property is used to make problems a little easier to work.  One number is split into an addition problem of smaller numbers and the other number is DISTRIBUTED to the numbers of the addition problem.  When using the distributive property, it is easiest if you split the number into numbers that are easy to multiply, such as one digit numbers and multiples of five and ten.”

	Property of Zero 

	1. “If I were to give 0 people in this room all the pencils in my hand, how many pencils would I have given out?”

The answer is 0
2. “How would you represent this as a mathematical statement?”

0 people x 26 pencils = 0 pencils
3. “If I were to give 17 people in this room 0 pencils, how many pencils would I have given out?”

The answer is 0
4. “How would you represent this as a mathematical statement?”

17 people x 0 pencils = 0 pencils
5. “So if I multiply anything times 0, or 0 times anything, what is my answer going to be?”

6. “The property of zero says that any number times 0 will always equal 0.”

	Identity Property

	1. “What does the word identity mean?” “What is your identity?” Entertain responses.

Your identity is who you are, your self
2. “Do you know what the IDENTITY number is?” Entertain responses.

The identity number is 1
3. “Why do you think this is the identity number?” Entertain responses.

4. Have one student stand up.  Give this student 12 pencils.  

5. “How many pencils did I give out?”

The answer is 12
6. “How do I write this as a mathematical statement?”

1 person x 12 pencils = 12 pencils (write this on the board)
7. Take the pencils back.  Give each student in the class 1 pencil.

8. “How many pencils did I give out? There are 17 people in the class.”

The answer is 17
9. “How do I write this as a mathematical statement?”

17 people x 1 pencil = 17 pencils. (Write this on the board)
10. “So when I multiply anything by 1, I get that thing back... the answer is the identity of the number being multiplied by 1.”

11. “The identity property of multiplication is that any number times 1 equals the number.”

12. At the end of the activity, students were allowed to keep the one pencil



Assessment: 

Give the students examples of the conversions made using associative, commutative and distributive properties.  For example:  “Name the property shown in each of the following problems:  

1. 5 x 25 = 25 x 5  (C)

2. (5 x 4) x 6 = 5 x (4 x 6)  (A)

3. 5 x 25 = 5 x (20 + 5) = (5 x 20) + (5 x 5)  (D)
Then, have students work out the problems using the properties where they must show all steps of the process.
Prerequisites for this Activity: 

Multiplication
Addition

Using Parenthesis
Vocabulary / Definitions:
Commute

Distribute

Identity

Associate

Materials List: 
Pick any item to use in the activity.  (Suggested:  Pencils, Candy, Coins)
The amount of items you will need will depend on the complexity of the problems you will use for the activity.  For example, if the largest equation you will do is 8 x 15 then you will need 120 items.

Activity Extensions:
As an activity extension or as a subsequent activity, consider using the same idea to introduce the idea of inverse operation (subtraction or division) or the idea of solving equations. For subtraction you might use pencils held upside down to cancel out the right side up pencils.

Activity Scaling:
The activity can be scaled for younger students to deal with addition and subtraction properties (associative and commutative only).  Also, the examples can be made harder with larger numbers and more factors in the multiplication problems.
