Connecticut Curriculum Design Unit Planning Organizer

Grade 4 Mathematics

 Unit 1- Understanding and Using Place Value to Multiply and Divide


Pacing: 5 weeks (plus1 week for reteaching/enrichment)

	Mathematical Practices 

	Mathematical Practices #1 and #3 describe a classroom environment that encourages thinking mathematically and are critical for quality teaching and learning.

Practices in bold are to be emphasized in the unit.
1. Make sense of problems and persevere in solving them.

2. Reason abstractly and quantitatively.

3. Construct viable arguments and critique the reasoning of others.

4. Model with mathematics.

5. Use appropriate tools strategically.

6. Attend to precision.

7. Look for and make use of structure.

8. Look for and express regularity in repeated reasoning.


	Domain and Standards Overview

	Number and Operations in Base Ten

• Generalize place value understanding for multi-digit whole numbers.

• Use place value understanding and properties of operations to perform multi-digit arithmetic.


	Priority and Supporting CCSS
	Explanations and Examples*

	4. NBT.2. Read and write multi-digit whole numbers using base-ten numerals, number names, and expanded form. Compare two multi-digit numbers based on meanings of the digits in each place, using >, =, and < symbols to record the results of comparisons. *
* Grade 4 expectations in this domain are limited to whole numbers less than or equal to 1,000,000.
	4.NBT.2. The expanded form of 275 is 200 + 70 + 5. Students use place value to compare numbers. For example, in comparing 34,570 and 34,192, a student might say, both numbers have the same value of 10,000s and the same value of 1000s; however, the value in the 100s place is different so that is where I would compare the two numbers. 

	4.NBT.1. Recognize that in a multi-digit whole number, a digit in one place represents ten times what it represents in the place to its right. For example, recognize that 700 ÷ 70 = 10 by applying concepts of place value and division. *
* Grade 4 expectations in this domain are limited to whole numbers less than or equal to 1,000,000.

	4.NBT.1. Students should be familiar with and use place value as they work with numbers. Some activities that will help students develop understanding of this standard are:

• Investigate the product of 10 and any number, then justify why the number now has a 0 at the end. (7 x 10 = 70 because 70 represents 7 tens and no ones, 10 x 35 = 350 because the 3 in 350 represents 3 hundreds, which is 10 times as much as 3 tens, and the 5 represents 5 tens, which is 10 times as much as 5 ones.) While students can easily see the pattern of adding a 0 at the end of a number when multiplying by 10, they need to be able to justify why this works. 

• Investigate the pattern, 6, 60, 600, 6,000, 60,000, 600,000 by dividing each number by the previous number. 

	4.NBT.3. Use place value understanding to round multi-digit whole numbers to any place. 2
2 Grade 4 expectations in this domain are limited to whole numbers less than or equal to 1,000,000.


	4.NBT.3. When students are asked to round large numbers, they first need to identify which digit is in the appropriate place. 

Example: Round 76,398 to the nearest 1000. 

• Step 1: Since I need to round to the nearest 1000, then the answer is either 76,000 or 77,000. 

• Step 2: I know that the halfway point between these two numbers is 76,500. 

• Step 3: I see that 76,398 is between 76,000 and 76,500. 

• Step 4: Therefore, the rounded number would be 76,000.

	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.  *
* Grade 4 expectations in this domain are limited to whole numbers less than or equal to 1,000,000.

	4.NBT.5. Students who develop flexibility in breaking numbers apart have a better understanding of the importance of place value and the distributive property in multi-digit multiplication. Students use base ten blocks, area models, partitioning, compensation strategies, etc. when multiplying whole numbers and use words and diagrams to explain their thinking. They use the terms factor and product when communicating their reasoning. Multiple strategies enable students to develop fluency with multiplication and transfer that understanding to division. Use of the standard algorithm for multiplication is an expectation in the 5th grade. 

Students may use digital tools to express their ideas. 

Use of place value and the distributive property are applied in the scaffolded examples below. 

• To illustrate 154 x 6 students use base 10 blocks or use drawings to show 154 six times. Seeing 154 six times will lead them to understand the distributive property, 154 X 6 = (100 + 50 + 4) x 6 = (100 x 6) + (50 X 6) + (4 X 6) = 600 + 300 + 24 = 924. 

• The area model shows the partial products.
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Continued on next page
4.NBT.5. Continued

· Students explain this strategy and the one below with base 10 blocks, drawings, or numbers.

    25

× 24

 400 (20 × 20)

 100 (20 × 5)

   80 (4 × 20)

   20 (4 × 5)

 600

·   25

    × 24
       500 (20 × 25)

      100 (4 × 25)

      600 

· Matrix model:  This model should be introduced after students have facility with the strategies shown above.
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	4.NBT.6.  Find whole-number quotients and remainders with up to four-digit dividends and one-digit divisors, using strategies based on place value, the properties of operations, and/or the relationship between multiplication and division. Illustrate and explain the calculation by using equations, rectangular arrays, and/or area models. 2
2 Grade 4 expectations in this domain are limited to whole numbers less than or equal to 1,000,000.

	4.NBT.6 In fourth grade, students build on their third grade work with division within 100. Students need opportunities to develop their understandings by using problems in and out of context. 

Examples: 

A 4th grade teacher bought 4 new pencil boxes. She has 260 pencils. She wants to put the pencils in the boxes so that each box has the same number of pencils. How many pencils will there be in each box? 

• Using Base 10 Blocks: Students build 260 with base 10 blocks and distribute them into 4 equal groups. Some students may need to trade the 2 hundreds for tens but others may easily recognize that 200 divided by 4 is 50. 

• Using Place Value: 260 ÷ 4 = (200 ÷ 4) + (60 ÷ 4) 

• Using Multiplication: 4 x 50 = 200, 4 x 10 = 40, 4 x 5 = 20; 50 + 10 + 5 = 65; so 260 ÷ 4 = 65 
· Using an Open Array or Area Model

After developing an understanding of using arrays to divide, students begin to use a more abstract model for division.  This model connects to a recording process that will be formalized in the 5th grade.

Example 1:  150 ÷ 6
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(Student thinking is found on next page)

Continued on next page

4.NBT.6.    Continued  [Example 1:  150 ÷ 6]
1. Students think, 6 times what number is close to 150?  They recognize that 6 × 10 is 60, so they record 10 as a factor and partition the rectangle into 2 rectangles and label the area aligned to the factor of 10 with 60.  They express that they have only used 60 of the 150, so they have 90 left.

2. Recognizing that there is another 60 in what is left, they repeat the process above.  They express that they have used 120 of the 150, so they have 30 left.

3. Knowing that 6 × 5 is 30, they write 30 in the bottom area of the rectangle and record 5 as a factor.
4. Students express their calculation in various ways:

a. 150                        150 ÷ 6 = 10 + 10 + 5 = 25 


      - 60 (6 × 10)

        90

     - 60 (6 × 10)

       30

     - 30 (6 × 5)
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                              b.   150 ÷ 6 = (60 ÷ 6) + (60 ÷ 6) + (30 ÷ 6) 

                                                 =       10     +      10     +      5  =  25


Example 2:  1917 ÷ 9


A student’s description of his or her thinking may be:  I need to find out how many 9s are in 1917.  I know that 200 × 9 is 1800.  So if I use 1800 of the 1917, I have 117 left.  I know that 9 × 10 is 90.  So if I have 10 more 9s, I will have 27 left.  I can make 3 more 9s.  I have 200 nines, 10 nines and 3 nines.  So I made 213 nines.  1917 ÷ 9 = 213.

Students may use digital tools to express ideas.


	Concepts

What Students Need to Know
	Skills

What Students Need To Be Able To Do
	Bloom’s Taxonomy Levels

	Multi-digit whole numbers

Digit

Whole number quotients and remainders


	READ (using base-ten numerals, number names and expanded form)

WRITE (using base-ten numerals, number names and expanded form)

COMPARE (two multi-digit numbers based on digits in each place using >, =, < symbols)

ROUND (to any place using place value understanding)

MULTIPLY (using strategies based on place value and properties of operations)

· (up to four-digit by one-digit)

· (two-digit by two-digit)

ILLUSTRATE (calculation using equations, rectangular arrays and/or area models)

EXPLAIN (calculation using equations, rectangular arrays and/or area models)

RECOGNIZE (a digit in the ones place represents 10 times what it represents in the place to its right)

FIND (up to four-digit dividend and one-digit divisors using strategies based on place value, properties of operations, and/or relationships between multiplication and division)

ILLUSTRATE (calculation using equations, rectangular arrays and/or area models)

EXPLAIN (calculation using equations, rectangular arrays and/or area models)
	2

2

4

3

3

3

3

2

3

3

3


	Essential Questions 



	


	Corresponding Big Ideas

	


	Standardized Assessment Correlations

(State, College and Career)

	Expectations for Learning (in development) 
This information will be included as it is developed at the national level. CT is a governing member of the Smarter Balanced Assessment Consortium (SBAC) and has input into the development of the assessment. 




	Unit Assessments

The items developed for this section can be used during the course of instruction when deemed appropriate by the teacher.

	1. Which expression is equal to 5,027?
A)
5,000 + 200 + 7
B)
5,000 + 200 + 70
C)
5,000 + 20 + 70
D)
5,000 + 20 + 7*

	2.  Which shows a correct comparison of two numbers?
A) 15,263 < 13,562
B) 28,917 < 29,178*
C) 84,286 > 96,482
D) 23,759 > 77,935

	3. What number is equal to 80,000 + 2,000 + 600 + 4? 
Answer: 82,604

	4.  Write these numbers in order from least to greatest.

           34,651   31,978   37,241    34,829    34,672
     Answer:  31,978     34,651    34,672    34,829    37,241


	5.  Which expression is equal to 403,805?
A) 400,000 + 3,000 + 800 + 5*
B) 40,000 + 3,000 + 800 + 5

C) 400,000 + 30,000 + 80 + 5

D) 40,000 + 3,000 + 8,000 +5

	6. Which number makes this expression correct?
                             __________> 46,576

A) 46,581*
B) 46,389

C) 45,724

D) 45,628

	7. Which of the following is equal to 12 x 41?
A) (10 x 2) + (4 x 2) + (10 x 1) + (2 x 1)           O Yes       O No  
B) (10 x 4) + (2 x 4) + (10 x 1) + (2 x 1)           O Yes       O No  
C) (1 x 4) + (2 x 4) + (1 x 1) + (2 x 1)               O Yes       O No  
D) (12 x 40) + (12 x 1)                                     O Yes       O No  
Answer: NYNY


	8.  365 x 5 = ____
Show or explain how you found your answer.

Answer: 1825, with an explanation that uses a strategy based on place value and the properties of operations. For example:

                300 x 5 = 1500

                  60 x 5 = 300

                    5 x 5 = 25

            1500 + 300 + 25 = 1825
Partial Credit: Correct answer,1825, with an incorrect or missing explanation, OR an incorrect answer with an explanation that demonstrates understanding of multiplying whole numbers.

No Credit: Incorrect answer with an incorrect or missing explanation.

	9.  Which of the following is equal to 342 x 6?
A) (300 x 6) + (40 x 6) + (2 x 6)*

B) (300 x 2) + (40 x 2) + (2 x 6)
C) (3 x 6) + (4 x 6) + (2 x 6)
D) (3 x 2) + (4 x 2) + (6 x 2)

	10.  What is the product of 27 and 6?

Answer: 162

	11. 126 ÷ 6 = _____

Show or explain how you found your answer.

  Answer: 21, with an explanation that uses a strategy based on place value and the properties of operations. For example:
   120 ÷ 6 = 20, 6 ÷ 6 = 1, 20 + 1 = 21

Partial Credit: Correct answer, 21, with an incorrect or missing explanation, OR an incorrect answer with an explanation that demonstrates understanding of dividing whole numbers.

No Credit: Incorrect answer with an incorrect or missing explanation.



	When rounding to the nearest thousand, what is the largest whole number that rounds to 8,000?

Answer: 8,499

	What is 931,838 rounded to the nearest ten?
Answer: 931,840


	What is 8,004,594 rounded to the nearest million?
Answer: 8,000,000


	When rounding to the nearest hundred-thousand, what is the smallest whole number that rounds to 500,000?
Answer: 450,000

	What is 1,093,196 rounded to the nearest thousand?
Answer: 1,093,000



Using the area model, students first verbalize their understanding:


10 � EMBED Equation.DSMT4  ��� 10 is 100


4 � EMBED Equation.DSMT4  ��� 10 is 40


10 � EMBED Equation.DSMT4  ��� 6 is 60, and


4 � EMBED Equation.DSMT4  ��� 6 is 24.


They used different strategies to record this type of thinking.
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Adapted from The Leadership and Learning Center “Rigorous Curriculum Design” model.
*Adapted from the Arizona Academic Content Standards.
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