Barbara Ussary 5th grade math

New Hanover County Schools, NC

Castle Hayne Elementary
Focus:  Required Fluency for 5th grade
Common Core Cluster:

Perform operations with multi-digit whole numbers and with decimals to hundredths. 

Students develop understanding of why division procedures work based on the meaning of base-ten numerals and properties of operations. They finalize fluency with multi-digit addition, subtraction, multiplication, and division. They apply their understandings of models for decimals, decimal notation, and properties of operations to add and subtract decimals to hundredths. They develop fluency in these computations, and make reasonable estimates of their results. Students use the relationship between decimals and fractions, as well as the relationship between finite decimals and whole numbers (i.e., a finite decimal multiplied by an appropriate power of 10 is a whole number), to understand and explain why the procedures for multiplying and dividing finite decimals make sense. They compute products and quotients of decimals to hundredths efficiently and accurately. 

Mathematically proficient students communicate precisely by engaging in discussion about their reasoning using appropriate mathematical language. The terms students should learn to use with increasing precision with this cluster are: multiplication/multiply, division/divide, decimal, decimal point, tenths, hundredths, products, quotients, dividends, rectangular arrays, area models, addition/add, subtraction/subtract, (properties)-rules about how numbers work, reasoning Perform operations with multi-digit whole numbers and with decimals to hundredths. 

Common Core Standard

5.NBT.5 Fluently multiply multi-digit whole numbers using the standard algorithm. 

In fifth grade, students fluently compute products of whole numbers using the standard algorithm. Underlying this algorithm are the properties of operations and the base-ten system.

This standard refers to fluency which means accuracy (correct answer), efficiency (a reasonable amount of steps), and flexibility (using strategies such as the distributive property or breaking numbers apart also using strategies according to the numbers in the problem, 26 x 4 may lend itself to (25 x 4 ) + 4 where as another problem might lend itself to making an equivalent problem 32 x 4 = 64 x 2)). This standard builds upon students’ work with multiplying numbers in third and fourth grade. In fourth grade, students developed understanding of multiplication through using various strategies. 

While the standard algorithm is mentioned, alternative strategies are also appropriate to help students develop conceptual understanding. The size of the numbers should NOT exceed a three-digit factor by a two-digit factor. 

Foundational Standards (Coherence)
4.OA.1 Interpret a multiplication equation as a comparison, e.g., interpret 35 = 5 × 7 as a statement that 35 is 5 times as many as 7 and 7 times as many as 5. Represent verbal statements of multiplicative comparisons as multiplication equations. 
4.OA.3 Solve multistep word problems posed with whole numbers and having whole-number answers using the four operations, including problems in which remainders must be interpreted. Represent these problems using equations with a letter standing for the unknown quantity. Assess the reasonableness of answers using mental computation and estimation strategies including rounding. 

4.NBT.4 Fluently add and subtract multi-digit whole numbers using the standard algorithm. 
4.NBT.5 Multiply a whole number of up to four digits by a one-digit whole number, and multiply two two-digit numbers, using strategies based on place value and the properties of operations. Illustrate and explain the calculation by using equations, rectangular arrays, and/or area models. 

Focus Standards for Mathematical Practice 

MP.1 Make sense of problems and persevere in solving them. Students make sense of problems when they use area models to conceptualize and solve multiplication and division problems. 

MP.2 Reason abstractly and quantitatively. Students make sense of quantities and their relationships when they use both mental strategies and the standard algorithms to multiply  multi-digit whole numbers. Student also “decontextualize” when they represent problems symbolically and “contextualize” when they consider the value of the units used and understand the meaning of the quantities as they compute. 

MP.7 Look for and make use of structure. Students apply the times 10, 100, 1,000 and the divide by 10 patterns of the base ten system to mental strategies and the multiplication algorithms as they multiply whole numbers.

 Required Fluencies in the Common Core State Standards for Mathematics

 

When it comes to measuring the full range of the Standards, usually the first things that come to 

mind are the mathematical practices, or perhaps the content standards that call for conceptual understanding.  However, the Standards also address another aspect of mathematical attainment that is 

seldom measured at scale either: namely, whether students can perform calculations and solve 

problems quickly and accurately.  At each grade level in the Standards, one or two fluencies are expected: 

 
Grade                       Required Fluency 
K  

Add/subtract within 5 

1  

Add/subtract within 10 

2  

Add/subtract within 201

 

Add/subtract within 100 (pencil and paper) 

3  

Multiply/divide within 1002

 

Add/subtract within 1000 

4  

Add/subtract within 1,000,000 

5  

Multi-digit multiplication 

 

 

Fluent in the Standards means “fast and accurate.” It might also help to think of fluency as meaning 

the same thing as when we say that somebody is fluent in a foreign language: when you’re fluent, you 

flow. Fluent isn’t halting, stumbling, or reversing oneself. Assessing fluency requires attending to 

issues of time (and even perhaps rhythm, which could be achieved with technology).  

 

The word fluency was used judiciously in the Standards to mark the endpoints of progressions of 

learning that begin with solid underpinnings and then pass upward through stages of growing maturity. 

Fluency Practice 

· Multiply Mentally 5.NBT.5 
· Multiply by Multiples of 100 5.NBT.2 

Multiply Mentally - Math Talk:   24 X 12 
Use Sherry Parish’s Math Talks Structure

Multiply by Multiples of 100  
21 × 400,  312 × 300, and 2,314 × 200. 

Standard Development

Method 1: Area Model 

64 X 73
T: Please divide your personal board into two sections. On one side, we’ll solve with an area model, and on the other, we will connect it to the standard algorithm. 

T: (Write 64 × 73 on the board.) Let’s represent units of 73. 

Draw an area model with your partner and label the length as 73. 

T: How many seventy-threes are we counting? 

(64 )
T: How can we decompose 64 to make our multiplication easier? Show this on your model. 

(Split it into 4 and 60- draw)
T: 73 × 4 and 73 × 60 are both a bit more difficult to solve mentally. How could we decompose 73 to make finding these partial products easier to solve? 

(Split the length, too, into 3 and 70)
T: Let’s record that and begin solving. What’s the product of 4 and 3? 

(12. )
T: (Continue recording the products in the area model.) 

Now, add each row’s partial products to find the value of 64 × 73. 

 (Add) 

T: What is 64 groups of 73? 

(4,672)
Method 2: Standard Algorithm 

T: Show your neighbor how to write 64 × 73 in order to solve using the standard algorithm. 

T: First we’ll find the value of 4 units of seventy-three. 

T: 4 times 3 ones equals? 

(12 ones) 

T: 12 ones equal 1 ten and how many ones? 

(2 ones)
T: Watch how I record. (Write the 1 on the line under the tens place first, and the 2 in the ones place second) 

T: 4 times 7 tens equals? 

(28 tens)
T: 28 tens plus 1 ten equals? (Point to the 1 you placed on the line under the tens place.) 

(29 tens)
T: I’ll cross out the 1 ten and record 29 tens. 29 tens equal how many hundreds and how many tens? 

(2 hundreds 9 tens) 

T: What did we multiply to find this product? Find this product in your area model. 

(4 × 73. It is the sum of the two products in the top row of the model) 

T: Now, we’ll find the value of 60 units of 73. What is 6 tens times 3 ones? 

(18 tens)
T: How many hundreds can I make with 18 tens? 

(1 hundred, 8 tens)
T: We’ll record the hundred between the partial products. (Write a small 1 just below the 2 in 292, and the 8 in the tens place beneath the 9 in 292.) 

T: What is 6 tens times 7 tens? 

(42 hundreds)
T: 42 hundreds plus 1 hundred equals? (Point to the regrouped 1.) 

(43 hundreds)
T: I’ll cross out the 1 hundred and record 43 hundreds. 43 hundreds equals how many thousands and how many hundreds? 

(4 thousands 3 hundreds)
T: What did we multiply to find this other product? Find it in your area model. 

(60 × 73. It is the sum of the two products in the bottom row of the model) 

T: Turn and tell your partner what the next step is. 

T: I hear you saying that we should add these two products together. 

T: Compare the area model with the algorithm. What do you notice? 

(Both of them have us multiply first then add, and the answers are the same/In the partial products we had to add four sections of the rectangle that we combined into two products, and in the standard algorithm there were only two the whole time/ The partial products method looks like the standard algorithm method, but the parts are decomposed.
T:  We are going to employ both these models for multi-digit multiplication today in our WEDS problem
WEDS Problem Solving Model
In Math journal/note book the students will complete a problem solving model for the following prompt. Students will start off working independently, move to groups or two, and then to groups of four.  The class will meet at the end of the lesson to share their process and strategies using the document camera. Constructive struggle and mathematical discourse are the primary goals of this model.
Prompt: 
Andrew bought 16 bags of balloons, with each bag containing 15 balloons.  He gave all the balloons to 20 children during a school party.  There were 4 more boys than girls.  If each child received the same number of balloons, how many more balloons did the boys receive than the girls?

T:  Complete the “W” by writing equations from the information given in the prompt.

T:  Consider the Number Sense and make a prediction based on your equations from the “W” section.  Enter your Estimate in the “E” section

T:  With one partner solve the problem 2 ways.  Use the Area and Standard Algorithm in your “S” box to show your work.  Make a pictorial model in the “D” box

T:  Once you and your partner have 2 solutions, pair up with another team and share/compare ideas.  Justify your models and solution.

· Share strategies as a class

· Students start reflections on right hand side of journal- complete for homework.  The next day students share their reflections with their partner paying close attention to procedures, reasoning and mathematical precise vocabulary.
Exit ticket:  

What is something new that you learned today? Explain. 

OR

What is something that you now understand better?  Explain.

Reflection Questions
1. What was your opinion of the problem (was it easy, difficult, etc… (be detailed- explain why)

2. What skill was involved in this problem?

3. What strategy did you use to solve the problem?

4. Why did you pick that strategy?

5. Solve the problem another way.  

6. What strategy did you use? 

7. Name one time a person would need this skill in life.

8. Write your own problem that uses this same skill.
Math Journal Sentence Starters
The first thing I did was…

I figured out ______ by…

I solved this problem by…

I noticed…

The strategy I used was_____ because…

Something that is important to remember is…

Another strategy you could use would be to…

I thought…

I know the answer was reasonable because…

I decided to_______ because…

I can show the idea by…

I can prove my thinking by…

I compared…

I learned that…

I noticed that…

I wonder… 

Another solution could be…

The strategy that helped me to understand this idea was…

I would use this in my real life when…
Partner Class work 
Name____________________________________    Date____________________

Fluency Practice:  
1.  Multiply Mentally - Math Talk- Oral
2.  Multiply by Multiples of 100  --Written
21 × 400  =________________

What did you do to solve?_________________________________________________________

312 × 300=________________

What did you do to solve?_________________________________________________________

2,314 × 200=________________

What did you do to solve?_________________________________________________________

Method 1: Area Model                                                                      Method 2:  Standard Algorithm
64 X 73







64








          X 73

Compare the models, what do you notice?____________________________________________

______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

WEDS prompt:
Andrew bought 16 bags of balloons, with each bag containing 15 balloons.  He gave all the balloons to 20 children during a school party.  There were 4 more boys than girls.  If each child received the same number of balloons, how many more balloons did the boys receive than the girls?
Exit ticket:  

What is something new that you learned today? Explain. 

OR

What is something that you now understand better?  Explain.

____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

