

Teacher Guide to Clarification

4.NBT.5


Use place value understanding and properties of operations to perform multi-digit arithmetic.
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 calculations by using equations, rectangular arrays, and/or area models.
Place Value Strategies & Properties of Operations



Students in fourth grade will already have several strategies they can use to perform multi-digit arithmetic.  It is important to highlight place value and properties of operations within their strategies.  Students are still not expected to identify or name properties on the PARCC assessments, but should be able to properly use the properties.  Teachers should call these properties out and make every effort to help students connect the names of the properties to the properties they use, providing them ample opportunity to develop a strong understanding of each property.
Students should be using drawings or models to support their understanding of the mathematics.  It is important to have students include an equation with each task.  Some students may not be comfortable creating an equation.  Teachers will need to spend time helping students develop their ability to create equations from the drawings or models they use.  The Standard Algorithm for Multiplication is not taught for mastery until Grade 5.







Strategy information can be found in the K-2 material.

Students who develop flexibility in breaking numbers apart (decomposing numbers) 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 and understanding why it works, is an expectation in the 5th grade.

This standard calls for students to multiply numbers using a variety of strategies.

Example 1:
There are 25 dozen cookies in the bakery. What is the total number of cookies at the baker?
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[image: ]Note how equations are used based on the drawing or model.  Students need to develop the ability to create equations from their drawings or models.
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Kansas Association of Teachers of Mathematics (KATM) Flipbooks.  Questions or to send feedback: melisa@ksu.edu. Retrieved from: http://katm.org/wp/wp-content/uploads/flipbooks/4FlipBookedited.pdf

In fourth grade, students compute products of one-digit numbers and multi-digit numbers (up to four digits) and the products of two two-digit numbers.  They divide multi-digit numbers (up to four digits) by one-digit numbers.  As with addition and subtraction, students should use methods they understand and can explain.  Visual representations such as area and array diagrams that students draw and connect to equations and other written numerical work are useful for this purpose.  By reasoning repeatedly about the connection between math drawings and written numerical work, students can come to see multiplication and division algorithms as abbreviations or summaries of their reasoning about quantities.  
Students can invent and use fast special strategies while also working towards understanding general methods and the standard algorithm.  
[image: ]
One component of understanding general methods for multiplication is understanding how to compute products of one-digit numbers and multiples of 10, 100, and 1000.  This extends work in Grade 3 on products of one-digit numbers and multiples of 10.  We can calculate 6 x 700 by calculating 6 x 7 and then shifting the result to the left two places (by placing two zeroes at the end to show that these are hundreds) because 6 groups of 7 hundred is 6 x 7 hundreds, which is 42 hundreds, or 4,200.  Students can use this place value reasoning which can also be supported with diagrams of arrays or areas, as they develop and practice using the patterns in relationships among products such as 6 x 7, 6 x 70, 6 x 700, and 6 x 7000.  Products of 5 and even numbers, such as 5 x 4, 5 x 40, 5 x 400, 5 x 4000 and 4 x 5, 4 x 50, 4 x 500, and 4 x 5000 might be discussed and practiced separately afterwards because they may seem at first to violate the patterns by having an “extra” 0 that comes from the one-digit product.  
Another part of understanding general base-ten methods for multi-digit multiplication is understanding the role played by the distributive property.  This allows numbers to be decomposed into base-ten units, products of the units to be computed, then combined.  By decomposing the factors into like base-ten units and applying the distributive property, multiplication computations are reduced to single-digit multiplications and products of numbers with multiples of 10, of 100, and of 1000.  Students can connect diagrams of areas or arrays to numerical work to develop understanding of general bade-ten multiplication methods.
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Computing products of two two-digit numbers requires using the distributive property several times when the factors are decomposed into base-ten units.  For example,
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Common Core Standards Writing Team. (2013, September 19).  Progressions for the Common 
	Core State Standards in Mathematics(draft).  K-5 Number and Operations in Base 10.
            Tucson, AZ: Institute for Mathematics and Educations, University of Arizona.Solving multiplication problems with an area model allows students to see the relationship between place value and addition, subtraction and multiplication!




				

 Coherence and Connections:  Need to Know


Students combine their understanding of the meanings and properties of multiplication and division with their understanding of base-ten units to begin to multiply and divide multi-digit numbers (4.NBT.5-6; this builds on work done in grade 3, cf. 3.NBT.3).
	4.NBT.5
	When students work toward meeting this standard, they combine prior understanding of multiplication with deepening understanding of the base-ten system of units to express the product of two multi-digit numbers as another multi-digit number. This work will continue in grade 5 and culminate in fluency with the standard algorithms in grade 6.



When students decompose numbers into sums of multiples of base-ten units to multiply them (4.NBT.5), they are seeing and making use of structure (MP.7). As they illustrate and explain the calculation by using physical or drawn models, they are modeling (MP.4), using appropriate drawn tools strategically (MP.5) and attending to precision (MP.6) as they use base-ten units in the appropriate places
PARCC Model Content Frameworks: Mathematics Grades 3-11 (version 3). (2012, November
           1). Retrieved June 3, 2014, from http://parcconline.org/sites/parcc/files/PARCCMCFMathematicsNovember2012V3_FINAL_0.pdf
PARCC PBA and EOY
	Evidence
Statement Key

	
Evidence Statement Text
	
Clarifications
	
MP

	4.NBT.5-1
PBA & EOY
	Multiply a whole number of up to four digits by a one-digit whole number using strategies based on place value and the properties of operations. 
	i) Tasks do not have a context.
ii) The illustrate/explain aspect of 4.NBT.5 is not assessed here.
	7

	4.NBT.Int.1
PBA & EOY
	Perform computations by applying conceptual understanding of place value, rather than by applying multi-digit algorithms.
	i) Tasks do not have a context. 
ii) See ITN Appendix F, section A, “Illustrations of Innovative Task Characteristics,” subsection 4, “Integrative tasks with machine scoring of responses entered by computer interface.”
	1,7

	4.C.1-1
PBA
	Base explanations/ reasoning on the properties of operations.
Content Scope: Knowledge and skills articulated in 4.NBT.5
	i) Students need not use technical terms such as commutative, associative, distributive, or property.
ii) Tasks do not have a context.
	3,6,7

	4.NBT.5-2
EOY
	Multiply two two-digit numbers, using strategies based on place value and the properties of operations.
	i) Tasks do not have a context. 
ii) The illustrative/explain aspect of 4.NBT.6 is not assessed here.
	7

	4.Int.5
EOY
	Solve multi-step word problems posed with whole numbers and involving computations best performed by applying conceptual understanding of place value, perhaps involving rounding. See 4.OA.3, 4.NBT
	None
	1,2,7


PARCC Mathematics Evidence Tables. (2013, April).  Retrieved from: 
http://www.parcconline.org/assessment-blueprints-test-specs 

	Grade Below
	Grade-Level
	Grade Above

	3.OA.5
3.OA.7
3.NBT.2
3.NBT.3
	4.OA.3
4.NBT.1
4.NBT.5
4.NBT.6
	5.NBT.5




Classroom Resources  


Powerpoint
Domino Multiplication: http://nrich.maths.org/1200
Online Manipulative: http://nlvm.usu.edu/en/nav/frames_asid_192_g_2_t_1.html?from=category_g_2_t_1.html
Teacher Video: https://www.teachingchannel.org/videos/teaching-multiplication
Game 3: http://nrich.maths.org/6606

HOT Questions 


1. Write and equation and show your reasoning on how to solve 96 x 57.  Start by creating a drawing or model.  
2. Solve 6289 x 7.  Illustrate your reasoning with an equation AND an area model or rectangular array.
3. Jasmine solved 28 x 65 by decomposing the numbers into base-ten unit and using the distributive property.  
28 x 65 = (20 + 8) x (60 + 5)
	 = 20 x 60 + 20 x 5 + 8 x 60 + 8 x 5
Did Jasmine write out her work properly?  What answer would Jasmine get?  Is that answer correct?  How do you know?

4. Write and equation and solve it based on the area model below.
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Additional Resources



Illustrative Mathematics
https://www.illustrativemathematics.org/illustrations/1808
K-5 Math Teaching Resources
http://www.k-5mathteachingresources.com/support-files/breakingapartafactor5.nbt1.pdf
Howard County 4.NBT.5 Wikispace
https://grade4commoncoremath.wikispaces.hcpss.org/file/view/4NBT5.6.The%20BakerProblemSolvingTask.pdf/440849346/4NBT5.6.The%20BakerProblemSolvingTask.pdf
https://grade4commoncoremath.wikispaces.hcpss.org/file/view/4.NBT.5_MultiplyUsingtheDistributiveProperty.pdf/457297694/4.NBT.5_MultiplyUsingtheDistributiveProperty.pdf
https://grade4commoncoremath.wikispaces.hcpss.org/file/view/4.NBT.5_NBT.6_OA.2_BrainOnly.pdf/457297724/4.NBT.5_NBT.6_OA.2_BrainOnly.pdf
NCTM Illuminations
http://illuminations.nctm.org/Lesson.aspx?id=3210
[bookmark: _GoBack]Math Solutions
http://www.mathsolutions.com/documents/0-941355-35-7_L1.pdf
Learn NC
http://www.oercommons.org/courses/beaded-bracelet-multiplication/view
Kentucky Department of Education
http://www.jennyray.net/uploads/1/2/9/7/12975776/multi-digit_multiplication_strategies_grade_4_revised_may_2012.pdf
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Computation of § x 549 connected with an area model
s9- 500 O )

Each part of the region above corresponds to one of the terms in
the computation below.

8x549 = 8x(500+40+09)
= 8x50048x40+8 x9.

This can also viewed as finding how many objects are in &
groups of 549 objects, by finding the cardinaliies of & groups of
500, 8 groups of 40, and 8 groups of 9, then adding them.

Computation of & x 549: Ways to record general methods.

o gt f—
e g e s
R s A
549 549 549
8 g "8 inkg: o
4000 72 4022

320 320 4392
72 4000
4392 4392

The first method proceeds from left to right, and the others from
rightto left. In the third method, the digits representing new units
are written below the line rather than above 549, thus keeping.
the digits of the products close to each other, e.g., the 7 from

8 x 9 = 72 is written diagonally to the left of the 2 rather than
above the 4 in 549.
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Computation of 36 x 94 connected with an area model
% + 4

20- 9
3tens- 9tens
27 hundreds
2100

The products of like base-ten units are shown as parts of a
rectangular region.
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3694 = (30+6)x (90+4)
= (30+6) x 90+ (30 +6) x 4
= 30X00+6x90+30x4+6x4.
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Computation of 36 x 94: Ways to record general methods

Shoing the
partial products

94
- 36 Imllmg

These proceed from right to left, but could go left to right. On the
right, digits that represent newly composed tens and hundreds
are written below the line instead of above 94. The digits 2 and 1
are surrounded by a blue box. The 1 from 30 x 4 = 120 is
placed correctly in the hundreds place and the digit 2 from

30 x 90 = 2700 s placed correctly in the thousand place. If
these digits had been placed above 94, they would be in
incorrect places. Note that the 0 (surrounded by a yellow box) in
the ones place of the second line of the method on the right is
there because the whole fine of digits is produced by multiplying
by 30 (not 3).
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Student 2

25x 12

1 broke 25 up into 5
groups of 5

5x12 =60

Ihave 5 groups of 5
in 25

60 x 5 = 300

Student 3

25x 12

I doubled 25 and cut
12 in half to get 50 x
50 x 6 = 300

Student 1

25 x12

1 broke 12 up into
10 and 2

25x 10 = 250
25x2=50

250 +50 = 300
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Use of place value and the distributive property are applied in the scaffolded examples below.

« Toillustrate 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.

14 x 16 = 224
Using the area model, students first

100 {0t verbalize their understanding

« 10x10is100
16 . 4x10is40
= > « 10x6is 60, and
6 ten: Bes] . 4x6is24

They use different strategies to record
this type of thinking.

—
100+ 40 + 60 + 24 =224

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

25
X24
400 (20 x 20)
100 (20 x 5)
80 (4 x 20)
20 (4x5)
600

. 25
x24
500 (20 x 25)
100 (4 x 25)
600
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shown above.

20 5
20 | 400 | 100/ 500
4| 80| 20| 100

480 + 120 | 600

Matrix Model: This model should be introduced after students have facility with the strategies

Example:
What would an array area model of 74 X 38 look like?
70 4
70 X 30 = 2,100 4x30=120
30 2,000=560+1,200+32=2,812
70 X 8 = 560 4x8=32





