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	N4.3  Demonstrate an understanding of multiplication of whole numbers (limited to numbers less than or equal to 10) by:
· applying mental mathematics strategies 
· explaining the results of multiplying by 0 and 1.

[C, CN, R]

In support of the K-12 Mathematics goals of Number Sense,Logical Thinking and Mathematical Attitude.

	a) Explain the strategy used to determine a product.
b) Explain the strategy used in a given solution to a product. For example:
· for 4x3, thinking 2 x 3 = 6 and 4 x 3 = 6 + 6 or 6 + 6 = 12(halving and doubling)
· for 3 x 7 think 2 x 7 = 14 and 14 + 7 = 21 (doubling and adding one more group)
· for 9 x 6, think 10 x 6 = 60 and 60 – 6 = 54 (multiplying by ten and subtracting one group)
· knowing 2 x 6 = 12, then 4 x 6 = 12 x 2 = 24 (doubling)
· 
for 648, think 8 x  = 64 (relating division to multiplication)
· for 8 x 5, knowing that 5 x 5 = 25, and then skip counting by 5 three times to get 25 + 5 + 5 + 5 = 40.
c) Explain the property for determining the answer when multiplying numbers by one.
d) Explain the property for determining the answer when multiplying numbers by zero.
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	In grade three, the students began their study of multiplication to 5 x 5 and the related division statements and this outcome is about extending that understanding up to 9 x 9, with particular attention being paid to the interesting properties of multiplication and division when zero is involved (multiplying or dividing by 1 does not change the original value, while multiplying by zero always gives a value of zero).  There should also be continued emphasis on the variety of ways that the students can think about multiplication including the area model, arrays, skip counting (or repeated addition), and groups of equal quantities.  Students should be encouraged to find different ways to explain their reasoning in developing their multiplication sense. Multiple strategies and forms of representations should be explored and related to each other.  This outcome is NOT about memorizing the multiplication facts.  Instead it is about engaging the students in rich learning experiences that help them develop effective ways to interpret and represent multiplication problems and efficient personal strategies for determining products.  With experience in practicing their multiplication strategies in a variety of contexts, students will become very efficient in the application of the strategies and because the multiplication process has meaning, more and more of the multiplication facts will become memorized.  It is very important that the emphasis be placed upon understanding what it means to multiply and to have related strategies so that students will be able to easily transfer those understandings and strategies to new situations.


	
There can be many opportunities in their other subjects for students to apply their understanding of multiplication and teachers are encouraged to bring some of those opportunities for problems back into the mathematics classroom as well.

In addition, the grade four mathematics curriculum includes an outcome related to understanding area as a form of measurement which can and should be directly related to the study of multiplication by the teacher and students.  With the emphasis not being on formulas for areas, but instead on determining areas by covering and patterning there is a strong connection between the area and array models for multiplication and the determining of areas of polygons.
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	Know
· the symbol “x” is one possible symbol used in mathematics to denote multiplication.
	Understand
· how to represent a group of zero
· how to represent zero groups of any whole  number
· why zero times a whole number must be zero
· why one times a whole number has a product of the same whole number
· multiplication can represent finding total numbers in situations involving groups of objects, arrays, skip counting (repeated addition), and area
· how to explain different multiplication strategies.
	Be Able to Do
· determine products involving two whole numbers less than or equal to ten
· explain the strategy used in determining a product 
· justifying a memorized product 
· model a product or quotient concretely, visually, and symbolically and explain how any two of these representations are related.
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	· What does multiplication mean to you?
· How can you represent multiplication?
· What operations is multiplication related to and how?
· Why does multiplying by 1 not change the original value?
· Why is zero times a whole number equal to zero?
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	Big Idea:
Strategies for multiplying whole numbers less than or equal to 10 (including the properties of 0. 1, and 10)

Suggestions for assessment tasks:
1. Individual interviews with students can be used to identify the understandings and strategies that the students have regarding multiplication.  Specifically the interviews can target three different aspects of understandings: what it means to multiply, the student’s ability to determine products, and the student’s ability to justify products that they “know”.
a. Ask the student to explain what multiplication is.  Allow the students to use any manipulatives, physical, pictorial, contexts, or symbolic representations that they choose.  If a student gives one explanation, ask them if they can explain it in another way.  For example, if the student created a concrete model you might ask them if they can show it another way, or if they can put it in a context.  Keep anecdotal records of the student’s methods of explanation.
b. Ask the student to determine a number of different products.  Keep anecdotal records of evidence of the student’s reasoning and flexibility and confidence in determining the products.  Also note if the student struggles with particular families of products as well as those at which they are efficient.  End by asking the student which products they find easiest and which they find most difficult and why.
c. Select from the products asked earlier and ask the student how he/she knows that product.  If the student responds that he/she just knows it or has memorized it ask the student to prove to you that it is correct.  Gradually move into the products that the student struggled with.  Keep anecdotal records of the strategies and reasoning used by the student.
d. Provide the student with two problems in the same context, one which involves multiplication and one that involves addition or subtraction and ask the student to identify the operations that would need to be performed in order to solve each of the problems.  Ask the student to explain how they decided on what operation to use.
e. As a homework task, ask the student to create a problem that would involve multiplication based on a context from their life outside school.

2. Devise a set of cards that identify a multiplication statement (e.g., 7 x 8) and a way of interpreting multiplication (e.g., as an array model).  Hand out the cards, giving the students each a different statement and interpretation combination.  Assign the students the task of developing a problem which could be solved by calculating the given product and that is well represented by the model proposed (e.g., if a problem is dealing with every 2 hours then skip counting would be a good representation, but the area model would not).  The students can then share their problems with a partner, solve the problems, and assess each other’s work in terms of appropriateness of the problem for the multiplication statement, appropriateness of the problem for the interpretation to be used, and ability to solve the problem by calculating the product.

	
What to look for:
· See the Multiplying whole numbers less than or equal to ten Rubric.
· See the Multiplication of Whole Numbers Less than or Equal to 10 Interview Record Sheet.
· See the Student Reflection Sheet: Multiplication of Whole Numbers Less than or Equal to 10.

· In general, it is important that students are able to show their understanding of multiplication using a variety of representations.  The strategies and meanings of multiplication the students create and experience will serve to strengthen their ability to do multiplication beyond whole numbers less than or equal to 10.
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Big Idea:
Strategies for multiplying whole numbers less than or equal to 10 (including the properties of 0 and 1)

Suggestions for instructional activities:
1. Using a multiplication fact from grade 3 (up to 5 x 5), provide the students with four different multiplication representations (an array model, a grouping model, an area model, and a skip counting model – possibly on a number line or hundred chart).  This first set of models should represent the same multiplication fact.  Have the students reflect upon how these models actually represent the same mathematical idea and ask them to identify, with justification, what that idea is.  Allow students to discuss their questions, ideas, and strategies.  Ask the students to brainstorm contexts in which each of the representations would be obvious (e.g., groups: number of students needed for 8 soccer teams, skip counting: counting pencils by 5s, area: number of mats needed to cover the gym floor, array: number of chocolates in a single layer of a box of chocolates).  If they cannot come up with these contexts, provide the students with a context and ask them to identify which type of representation fits best with the context.

2. Provide the students with a set of different types multiplication representations for a number of multiplication facts and ask them to group the models according to those that represent the same multiplication fact.  Begin with the facts they learned in grade three, and then expand up to 10 x 10.  Have the students create their own sets of representations to trade with a partner or another group.

3. Students will need lots practice questions to internalize their strategies, methods of representing, and understanding multiplication.  These practice questions should be in context so that the students do not lose sight of the meaning of multiplication.  Games can also be used to reinforce the students’ learnings periodically throughout the grade.  It is also important that what is being practiced is being varied: “What is a context in which multiplication would be best described using an array model?”, “What does 7 x 8 mean?”, “What strategies could I use to determine 4 x 9?”, “How are 2 x 8 and 4 x 8 related?”, “What is the product of 6 and 3?”, “What do I need to multiply 10 by to get 10?”

4. Have the students create multiplication problems based upon their personal experiences and interests.  In sharing the problems, ask the students to explain how the problems involve multiplication, what type of interpretation of multiplication could be used, and what strategies could be used to determine the product. 
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