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Teaching Strategy
1. Assess what the student knows: Find out which combinations the student knows already. Use the 10x10 chart, crossing off the known ones. Focus on the unknown ones.
2. Reinforce strategies they know: Listen for any patterns or strategies they use as you quiz them on known combinations. Build on those strategies (e.g. skip counting by 2’s or 5’s along the 100’s chart can help them learn some of the higher 2’s or 5’s they might not know off-hand, like 2 x 8 or 5 x 9). Get them to verbalize any strategies they already use, such as using a known combination to find an unknown one (e.g. 5 x 9 = 5 x 8 + 5). Let them know that it’s good to use strategies, and that some students can use them as fast as if they had memorized the combination. 
3. Use well-structured problems to focus on concepts: Provide lots of everyday problems (ones where the operation is obvious - see pp. 13-15) that require the use of number combinations they don’t know but that can build on ones they do know. This also ensures that they understand the concepts of addition, subtraction, multiplication and division. Allow the use of drawings for figuring out these problems, but always have them write the number sentence to go with each one.
The concept of multiplication is counting the number of objects in groups of equal size. This can be modeled by skip counting (repeated addition). For example, Karen has 5 bunches of flowers. Each bunch has 4 flowers in it. How many flowers does she have altogether? 

Division is related to multiplication. If Karen has 20 flowers and wants to put them in bunches of 4 flowers each, how many bunches could she make? (how many groups?) Or we could ask: Karen has 20 flowers and wants to put them into 5 bunches. How many flowers would be in each bunch? (how many in a group?)

4. Use representations of multiplication and division, such as skip counting on the number line and the use of array and area models. Sometimes new contexts or visual models trigger better memory storage. Create alternative versions of these problems that use the subtraction or division facts within the fact family as well as the addition and multiplication fact. Ensure that students understand that addition and multiplication combinations represent fact families that also include two related subtraction and division statements.

5. Introduce new strategies as needed, such as the “squares minus one” strategy and the finger strategy for 9’s. It’s better to have students show each other what strategies they use than for you to try to force students to use particular strategies.
6. Use fluency games and multiple real-world problems: Have them play fluency games, such as the product game at illuminations.nctm.org, or board games, games with cards or dice. These provide practice in an agreeable way, and some encourage students to determine number combinations quickly (efficiently) because of the competition built into the game. Use many real-world problems to emphasize the relevance and need for being fluent.
Useful resources are located on this wiki: http://elementary-math-resources.wiki.inghamisd.org/ on both the 2nd-3rd grade page and the 4th-5th grade page.


Instructions for Addition and Subtraction Fluency Assessment

This is not timed, except for the rows of math facts. The other questions are intended to assess whether the child knows the concepts of addition and subtraction.
For the math facts sections, ask students to work from left to right across a row, then go to the next row, rather than going down each column. Tell them not to jump around on the page. At the end of one minute, ask students to circle the problem they just finished. Then give them an additional 30 seconds to finish any that are left. There are two purposes to this assessment: 1) Can students recite addition and subtraction combinations quickly and accurately, without counting (the definition of fluency) and 2) Which particular combinations do individual students still need to work on. When you score the paper, circle the ones that are wrong and ask each child to list those on the addition chart on the following page. 

Addition and subtraction fluency 
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1.
Paul has 5 crayons. His friend gives him 4 more crayons. How many crayons does Paul have altogether?

2.
Sara brought 11 cookies to school. She gave 7 of them to her friends at lunch. How many cookies does Sara have left?

3.
Ted has 15 insects in his collection. He gives some to his sister, and now he has 9. How many insects did Ted give to his sister?


Write this as a number sentence:    _____________________

4.
Find the number that makes each sentence true:  

7 + ____ = 12

14 - ____ = 8

	4 + 7 =
	3 + 6 =
	8 + 4 =
	3 + 8 =

	3 + 9 =
	5 + 10 =
	7 + 5 =
	8 + 7 =

	6 + 8 =
	8 + 5 =
	3 + 5 =
	6 + 5 =

	4 + 9 =
	9 + 8 =
	6 + 10 =
	8 + 9 =

	8 + 6 =
	5 + 9 =
	7 + 9 =
	4 + 9 =

	6 + 3 =
	4 + 8 =
	9 + 6 =
	9 + 7 =

	6 + 9 =
	5 + 6 =
	6 + 7 =
	7 + 6 =


7.
What addition fact can help you solve 15 - 7 ?  ____________
8.
What addition fact can help you solve 12 - 4 ?  ____________

	7 - 3 =
	8 - 5 =
	9 - 7 =
	9 - 6 =

	7 - 7 =
	6 - 4 =
	8 - 0 =
	7 - 6 =

	8 - 2 =
	9 - 3 =
	7 - 4 =
	5 - 3 =

	10 - 4 =
	12 - 6 =
	14 - 5 =
	15 - 7 =

	15 - 5 =
	13 - 8 =
	14 - 7 =
	13 - 6 =

	11 - 4 =
	12 - 7 =
	16 - 7 =
	11 - 6 =

	6 - 2 =
	3 - 7 =
	9 - 8 =
	9 - 9 =


Fill out the addition chart below, then circle the number combinations that are hard for you to remember.
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Write a strategy or clue for remembering each combination that is hard for you.

Some strategies for adding
	sums to 5
	If you know the sums to 5, like 3+2, you can find other sums like 3+4, because 3+4 = 3+2 plus 2 more

	sums to 10


	If you know that 6+4 = 10, then you can figure out 6+5, because it’s 1 more than 6+4

	doubles plus one


	6+7 = (6+6) + 1 more

	doubles plus two


	7+9 = (7+7) + 2 more

	nines
	Add ten then subtract 1


Instructions for Multiplication & Division Fluency Assessment
Page 1: This is not timed, however questions 2-4 are about fluency, so students should be able to answer these questions without counting or drawing. Question 1 is a conceptual question to check students’ understanding of multiplication.

Page 2: The first set of multiplications is timed. Ask students to work from left to right across a row, then go to the next row, rather than going down each column. Tell them not to jump around on the page. At the end of one minute, ask students to circle the problem they just finished. Then give them an additional 30 seconds to finish any that are left. There are two purposes to this assessment: 1) Can students recite multiplications quickly and accurately, without counting (the definition of fluency) and 2) Which particular combinations do individual students still need to work on. When you score the paper, mark the ones that are wrong and ask students to list each of those on a separate paper, and figure out the right answer. (Title of separate paper: Multiplications I still need to learn.) 

The rest of the second page gives you insight into whether they can use knowledge of multiplication and division relationships to find related quotients.

Page 3: This second set of multiplications is timed, like the first set. Again, ask students to work from left to right across a row, then go to the next row, rather than going down each column, and not to jump around on the page. At the end of one minute, ask students to circle the problem they just finished. Then give them an additional 30 seconds to finish any that are left.

Question 9 gives you insight into students’ understanding of remainders. Question 10 is a place value item.

Multiplication and division fluency

1.
Your class is having a pizza party. You buy 5 pizzas. Each pizza has 4 slices. How many slices is that altogether?


2.
Beth has 4 packs of crayons. Each pack has 10 crayons in it. She also has 6 extra crayons. How many crayons does Beth have altogether?


3.
Ted has 15 candy bars. He wants to put them into 5 bags so there are the same number of candy bars in each bag. How many candy bars should go in each bag?


Write this as a number sentence:    _____________________

4.
A candy store has 6 boxes of Jolly Ranchers. Each box has 500 pieces. How many pieces are there altogether in the 6 boxes?




 pieces

5.
Find the number that makes each sentence true:  

7 x ____ = 42

27 ÷ ____ = 3

6.
Fill in the blank to finish each number pattern.


0, 6, 12, 18, ____, 30, ____


0, 9, 18, ____, ____


	4 x 7 =
	3 x 6 =
	8 x 4 =
	3 x 8 =

	3 x 9 =
	5 x 10 =
	7 x 5 =
	8 x 7 =

	6 x 8 =
	8 x 5 =
	3 x 5 =
	6 x 5 =

	4 x 9 =
	9 x 8 =
	6 x 10 =
	8 x 9 =

	8 x 6 =
	5 x 9 =
	7 x 9 =
	4 x 9 =

	6 x 3 =
	4 x 8 =
	9 x 6 =
	9 x 7 =

	6 x 9 =
	5 x 6 =
	6 x 7 =
	7 x 6 =


7.
What multiplication fact can help you solve 56 ÷ 7 ?  ____________
8.
What multiplication fact can help you solve 28 ÷ 4 ?  ____________
35 ÷ 7 = _____

54 ÷ 9 = _____

42 ÷ 6 = _____

21 ÷ 7 = _____

64 ÷ 8 = _____ 

	7 x 3 =
	8 x 4 =
	9 x 5 =
	6 x 9 =

	7 x 7 =
	8 x 9 =
	4 x 6 =
	7 x 6 =

	8 x 2 =
	8 x 3 =
	7 x 4 =
	5 x 3 =

	4 x 10 =
	8 x 6 =
	4 x 8 =
	8 x 7 =

	5 x 8 =
	8 x 8 =
	7 x 8 =
	5 x 7 =

	9 x 4 =
	5 x 5 =
	6 x 7 =
	9 x 6 =

	6 x 2 =
	3 x 7 =
	9 x 8 =
	9 x 9 =


9.
You want to share 34 pencils among 6 friends. How many would each friend get?
Show how you got your answer.
10.
What number is 300 more than 3,479? ____________
Fill out the multiplication chart below, then circle the number combinations that are hard for you to remember.
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Write a strategy or clue for remembering each combination that is hard for you.

Some strategies for multiplying

	x 0
	any number times zero is zero

	x 1
	any number times 1 is itself

	x 2
	doubles – skip count by 2’s – all the even numbers

	x 3
	skip count by 3’s 

	x 4
	double doubles

	x 5
	times 10, then half (e.g. 6 x 5 is 6 x 10, then half of that)

	x 6, 7, 8
	many of these are found by the commutative property (e.g. 6 x 4 = 4 x 6 – then use the strategy for 4’s)

	squares
	these are easy and fun to remember

	near neighbors
	square - 1 (for any two numbers that are off by two, take the square of the number between them, then subtract 1, e.g. 7 x 5 = 6 x 6 - 1)

	x 9
	the finger method, or remember that the sum of all multiples of 9 is 9. (18 is 1+8, 27 is 2+7, 36 is 3+6 etc.)


Well-structured problems for multiplication and division
Grouping problems

How many cookies would you have if you had 7 bags of cookies with 8 cookies in each bag?
Ashley wants to share 56 cookies with 7 friends. How many cookies will each friend get?  (how many in each group?)

Ashley baked 56 cookies for a bake sale. She puts 8 cookies on each plate. How many plates of cookies will she have?  (how many groups?)

Rate problems

Each day you put a bag of garbage that weighs 5 pounds in the dumpster. How many pounds of garbage will you put in the dumpster in 7 days?

Each day you put a bag of garbage that weighs 5 pounds in the dumpster. How many days will it take before the dumpster has 45 pounds of garbage in it?

Price problems

How much would 6 pieces of bubble gum cost if each piece costs 8 cents?

If you bought 6 pieces of bubble gum for 48 cents, how much would each piece cost?

If one piece of bubble gum costs 8 cents, how many can you buy for 50 cents?

Multiplicative comparison problems

This year on your 11th birthday your mother tells you that she is exactly 3 times as old as you are. How old is she?
Array and Area problems (symmetric problems)
Array problems help children understand that multiplication is commutative.

For the fifth grade play, the chairs have been put into 7 rows with 6 chairs in each row. How many chairs have been put out for the play?

Area problems provide a basis for understanding multiplication and division of fractions and can be used for multiplying polynomials in algebra.

A baker has a pan of fudge that measures 8 inches on one side and 9 inches on another side. If the fudge is cut into square pieces 1 inch on each side, how many pieces of fudge does the pan hold?

Combination problems

The Friendly Old Ice Cream Shop has 3 types of ice cream cones. They also have 4 flavors of ice cream. How many different combinations of an ice cream flavor and cone type can you get at the Friendly Old Ice Cream Shop?

Types of division problems

Partitive division problems
You have 24 cookies and want to share them equally with 6 people. How many cookies would each person get? 24 ÷ 6 = 4 cookies

You are reading a book with 120 pages. If you want to read the same number of pages each night, how many would you have to read each night to finish in 10 days? 120 ÷ 10 = 12 pages (sharing the pages equally among the nights)

Measurement division problems
A cereal box holds 18 cups of cereal. Each serving is 2 cups. How many servings are in the whole box? 18 ÷ 2 = 9 servings  (The question can be restated as “How many times does 2 go into 18?)

An airplane hangar is 300 feet long. How many planes can fit into it, end to end, if each plane is 50 feet long? 300 ÷ 50 = 6 planes 

A box of books weighs 42 pounds. Each book weights 3 pounds. How many books are there in the box? 42 ÷ 3 = 14 books  (How many things of 3 pounds each are there in 42 pounds?)

Sue’s mother made 75 cookies. She put the cookies in bags, with 3 cookies in each bag. How many bags could she fill up?

Remainder problems

The remainder is simply left over and not taken into account (ignored)

It takes 3 eggs to make a cake. How many cakes can you make with 17 eggs?

The remainder means an extra is needed

20 people are going to a movie. 6 people can ride in each car. How many cars are needed to get all 20 people to the movie?

The remainder is the answer to the problem

Ms. Baker has 17 cupcakes. She wants to share them equally among her 3 children so that no one gets more than anyone else. If she gives each child as many cupcakes as possible, how many cupcakes will be left over for Ms. Baker to eat?

The answer includes a fractional part

9 cookies are being shared equally among 4 people. How much does each person get? 

Problems need to be used over and over to develop meaning of remainders. The shift from remainders to fractional parts only makes sense in problems where the fraction part is asked for. 
Fluency games

Multiplication war 

Two students play this card game, sitting across from each other. Each student has half of the deck of cards, which they hold face down. They each turn one card up and put it on the table at the same time, then the first person who says the product of the two cards gets those cards. (Face cards count as 10.) 

The play continues until one player has all the cards. 

Be careful how you match kids up, or the game ends quickly! 

Students who need work on adding can play this game by shouting out the sum of the two cards. 

The Product Game and Factor Game 

Two good online practice games:

http://illuminations.nctm.org/ActivityDetail.aspx?ID=29
http://illuminations.nctm.org/ActivityDetail.aspx?ID=64 

You can easily make a board game out of the Product Game if getting online is not easy.

Rollette 

Four students play this game, taking turns. The player whose turn it is rolls two dice – one is a standard die with 1-6, the other is a number cube marked with 3-8. They then mark off the space on their game board that corresponds to the product (see next page). The first person to mark out all facts on his or her side of the board is the winner.

If another student thinks the player’s product is wrong, he or she can challenge. If the challenging player wins, they can mark off any additional product on their board.

The game can be played with two number cubes marked 4-9 for more challenge. Create your own game board for this.

There are lots of computer fluency games at http://multiplication.com 
For middle and high school students, use problems everyday that arise from content classes. For example, ask students to figure out how many pages of a book they would read in two weeks if they read 9 pages each night. Ask them to figure out how many generations of Americans (20 years/generation) have been born since the Civil War. Don’t let them use calculators - just let them work at it until they get an answer. 
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From Teaching Learners Who Struggle with Mathematics: Systematic Intervention and Remediation, 2nd Ed., by Sherman, Richardson and Yard. Published by Merrill/Pearson, 2009. Buy the book! It contains a wealth of good suggestions for helping struggling learners.

Multi-digit Multiplication Practice Problems
1.   How much is 25 x 10?    _______________

2.   43 x 25 = _____________   Show all your work. You can solve this any way you want.

3.   How much is 78 x 1000?  ______________

4.   What multiplication does this picture represent?

 
​​​​​​​_________________________


What’s the answer to this multiplication?

How did you get your answer?

5.
If one lamp costs $45, how much do 12 lamps cost? Show how you figured this out and circle your answer.
6.
Mike has 27 boxes of trading cards. Each box has 68 cards in it. How many cards does Mike have altogether? Show all your work and circle your answer.
7.
Solve these two problems about a bus trip to Chicago: 

57 people were taking a trip to Chicago on buses. 3 buses were hired to take them there. The distance to Chicago is 248 miles. Half-way to Chicago, one of the buses broke down. Everyone could fit on the remaining two buses except for 5 people. What is the maximum number of people that one of the buses could hold?

The 5 people who couldn’t fit on the two buses hired a small plane to take them the rest of the way to Chicago. The plane cost $13 per mile. How much did the plane ride cost?
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