
	  

Grade	  4	  Unit	  7	  Patterns	  in	  Multiplication	  
	   	   	   	   	   	   	  
40A.	  Operations	  and	  Algebraic	  Thinking	  
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.	  	  Find	  factor	  pairs	  for	  a	  whole	  number	  in	  the	  range	  1-‐100.	  Recognize	  that	  a	  whole	  number	  is	  a	  multiple	  of	  each	  of	  its	  factors.	  Determine	  whether	  a	  
whole	  number	  in	  the	  range	  1-‐100	  is	  a	  multiple	  of	  a	  given	  one-‐digit	  number.	  Determine	  whether	  a	  given	  whole	  number	  in	  the	  range	  1-‐100	  is	  prime	  or	  
composite.	  
5.	  Generate	  a	  number	  or	  shape	  pattern	  that	  follows	  a	  given	  rule.	  Identify	  apparent	  feathers	  of	  the	  pattern	  that	  were	  not	  explicit	  in	  the	  rule	  itself.	  
50A.	  Operations	  and	  Algebraic	  Thinking	  
1.	  Use	  parentheses,	  brackets,	  or	  braces	  in	  numerical	  expressions,	  and	  evaluate	  expressions	  with	  these	  symbols.	  
4NBT.	  	  Number	  and	  Operations	  in	  Base	  Ten	   	  
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.	  
3.	  Use	  place	  value	  understanding	  to	  round	  multi-‐digit	  whole	  numbers	  to	  any	  place.	  
5.	  Multiply	  a	  whole	  number	  of	  up	  to	  four	  digits	  by	  a	  one-‐digit	  whole	  number,	  and	  multiply	  two-‐digit	  numbers	  using	  strategies	  based	  on	  place	  value	  and	  
the	  properties	  of	  operations.	  Illustrate	  and	  explain	  calculations	  using	  equations,	  rectangular	  arrays,	  and/or	  area	  models.	  
	  
CCSSM	  Practice	  Standards	  
1.	  Make	  sense	  of	  problems	  and	  persevere	  in	  solving	  them.	  
2.	  Reason	  abstractly	  and	  quantitatively.	  
3.	  Construct	  viable	  argument	  and	  critique	  the	  reasoning	  of	  others.	  
4.	  Model	  with	  mathematics.	  
6.	  Attend	  to	  precision.	  
7. Look	  for	  and	  make	  use	  of	  structure.	  
8.	  Look	  for	  and	  express	  regularity	  in	  repeated	  reasoning. 



	  

	  
Lesson	  1:	  Order	  of	  Operations	   Students	  learn	  the	  conventional	  order	  of	  operations	  for	  addition,	  subtraction,	  multiplication,	  and	  

division,	  including	  parentheses.	  A	  game,	  Operation	  Target,	  provides	  practice	  with	  this	  order	  and	  
with	  basic	  math	  facts.	   

	  

	   	  

MTB Expectations 
E5. Follow the order of operations. 
MTB Math Practices 
MPE2. Find a strategy 
MPE3. Check for reasonableness. 
MPE4. Check my calculations 
CCSSM Content Standards 
5.OA.1. Use parentheses, brackets, or braces in 
numerical expressions, and evaluate 
expressions with these symbols. 
CCSSM Math Practices 
2. Reason abstractly and quantitatively. 
Mathematically proficient students make sense 
of quantities and their relationships in problem 
situations. They know and flexibly use different 
properties of operations and objects 
5. Use appropriate tools strategically. 
Mathematically proficient students consider 
available tools when solving a mathematical 
problem, are familiar with tools appropriate to 
their grade or course to make sound decisions 
about when each of these tools might be 
helpful, detect possible errors by using 
estimation and other mathematical knowledge, 
know that technology can enable them to 
visualize results of varying assumptions and 
explore consequences, identify relevant 
mathematical resources and use them to pose or 
solve problems, and use technological tools to 
explore and deepen their understanding of 
concepts. 
6. Attend to precision. Mathematically 
proficient students try to communicate 
precisely to others. They state the meaning of 
the symbols they choose including using the 
equal sign consistently and appropriately. 
 



	  

Lesson	  2:	  Divisibility	  Rules	   Students	  explore	  ways	  to	  determine	  whether	  a	  multi-‐digit	  number	  is	  divisible	  by	  2,	  3,	  5,	  6,	  9,	  or	  
10.	   

	  

	  

MTB Expectations 
E1. Use divisibility rules to identify factors and 
multiples. 
MTB Math Practices 
MPE1. Know the problem. 
MPE5. Show my work. 
CCSSM Content Standards 
4.OA.4.  Find factor pairs for a whole number in 
the range 1-100. Recognize that a whole number 
is a multiple of each of its factors. Determine 
whether a whole number in the range 1-100 is a 
multiple of a given one-digit number. Determine 
whether a given whole number in the range 1-100 
is prime or composite.	  
4.OA.5. Generate a number or shape pattern that 
follows a given rule. Identify apparent features of 
the pattern that were not explicit in the rule, itself. 
CCSSM Math Practices 
1. Make sense of problems and persevere in 
solving them. 
Mathematically proficient students explain to 
themselves the meaning of a problem and look for 
entry points to its solution. They analyze givens, 
constraints, relationships, and goals. They use 
concrete objects or pictures to help conceptualize 
and solve a problem 
2. Reason abstractly and quantitatively. 
Mathematically proficient students make sense of 
quantities and their relationships in problem 
situations. 
7. Look for and make use of structure. 
Mathematically proficient students look closely to 
discern a pattern or structure. 
8. Look for and express regularity in repeated 
reasoning. 
Mathematically proficient students notice if 
calculations are repeated. They look both for 
general methods and for shortcuts. 



	  

Lesson	  3:	  Multiplying	  by	  Multiples	  of	  Ten	   Students	  review	  multiplication	  of	  numbers	  that	  are	  multiples	  of	  ten	  and	  explore	  the	  role	  of	  place	  
value	  and	  the	  turn-‐around	  rule	  (commutative	  property)	  in	  finding	  these	  products.	   

	  
	  

	  

MTB Expectations 
E2. Multiply numbers that are multiples of ten. 
E3. Demonstrate understanding of place value concepts and mathematical properties involved in operations of multi-digit numbers (e.g., use the distributive 
property to multiply). 
E4. Show connections between models and strategies for multiplication (e.g., demonstrate partial products sing a rectangle model for multiplication). 
E7. Multiply multi-digit numbers by 1-digit numbers using mental math strategies and paper-and-pencil methods (e.g., expanded form, all-partials, compact). 
MTB Math Practices 
MPE1. Know the problem.           
MPE5. Show my work. 
CCSSM Content Standards 
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. 
4.NBT.5. Multiply a whole number of up to four digits by a one-digit whole number, and multiply two-digit numbers using strategies based on place value and 
the properties of operations. Illustrate and explain calculations using equations, rectangular arrays, and/or area models. 
CCSSM Math Practices 
2. Reason abstractly and quantitatively. Mathematically proficient students make sense of quantities and their relationships in problem situations. They know 
and flexibly use different properties of operations and objects 
3. Construct viable argument and critique the reasoning of others. Mathematically proficient students compare the effectiveness of plausible arguments. 
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By the next day, Nila and Irma had finished cutting out all the stars. Nila’s dad
helped them hang the stars from the ceiling tiles in their classroom after school.
Just for fun they decided to calculate the number of ceiling tiles for the whole
school building. They estimated that the entire ceiling of the building was about
200 tiles wide and 300 tiles long. They used Nila’s method and Alexis’s method.

10. Find the following sets of products using any method you choose. Look for
patterns as you solve the problems. Check your work on a calculator.
A. B. C.

D. E. F.

11. Irma learned to look for patterns when multiplying numbers that end in
zeros. What patterns do you see from the products you found in 
Question 10? 

12. Nila wants to multiply 40 ! 40 in her head easily. What method do you think
she should use? What is 40 ! 40?

13. Nila thought of a rule for multiplication. She said, “To multiply numbers that
end in zero, you just multiply the numbers without the zeros on the ends,
and then put as many more zeros on the end of the product as there are in
the numbers.” Do you agree? If so, why do you think the rule works?

14. Alexis says multiplying 60 ! 500 is tricky. What is 60 ! 500? Why is it
tricky?

Nila’s method: 

200 ! 300 = 200 ! 3 hundreds 
=        600    hundreds 
=      60,000 

Alexis’s method:

200 ! 300 = 2 ! 100 ! 3 ! 100
= (2 ! 3) ! (100 ! 100)
=     6    !     10,000
=        60,000
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Lesson	  4:	  Estimating	  with	  Multiplication	   Students develop strategies for computational estimation for multiplication. Students explore situations 
where estimates are appropriate and make estimates using convenient numbers.  
 

	  

	  

 

MTB Expectations 
E2. Multiplying numbers that are multiples of 10. 
E6. Estimate products. 
E7. Multiply multi-digit numbers by 1-digit numbers using 
mental math strategies and paper-and-pencil methods (e.g., 
expanded form, all-partials, compact). 
MTB Math Practices 
MPE1. Know the problem. 
MPE2. Find a strategy. 
CCSSM Content Expectations 
4.OA.3. Solve multistep word problems posed with whole 
numbers and having whole-number answers using the four 
operations. Assess the reasonableness of answers using 
mental computation and estimation strategies including 
rounding. 
4NBT.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. 
4.NBT.3. Use place value understanding to round multi-
digit whole numbers to any place. 
CCSSM Math Practices 
1. Make sense of problems and persevere in solving 
them. 
Mathematically proficient students explain to themselves 
the meaning of a problem and look for entry points to its 
solution. They ask themselves, “does this make sense?” 
2. Reason abstractly and quantitatively. Mathematically 
proficient students make sense of quantities and their 
relationships in problem situations.  
6. Attend to precision. Mathematically proficient students 
calculate accurately and efficiently, express numerical 
answers with a degree of precision appropriate for the 
context. 
7. Look for and make use of structure. Mathematically 
proficient students look closely to discern a pattern or 
structure. 
 



	  

Lesson	  5:	  Hour	  Walk	   Students	  estimate	  the	  number	  of	  steps	  they	  would	  take	  if	  they	  walked	  for	  one	  hour.	  They	  devise,	  carry	  out,	  and	  
communicate	  their	  problem-‐solving	  strategies.	  Students	  also	  review	  each	  other’s	  work	  to	  provide	  feedback	  that	  
informs	  a	  revision	  of	  their	  written	  explanations.	   

	  

	  

	  
	  

	   	  



	  

	  
	  
	  
	  

	  

MTB	  Content	  Standards	  
E6.	  Estimate	  Products.	  
E8.	  Choose	  appropriately	  from	  among	  estimation,	  mental	  math	  strategies,	  and	  paper-‐and-‐pencil	  methods	  to	  multiply	  
whole	  numbers.	  
MTB	  Math	  Practices	  
MPE1.	  Know	  the	  problem.	  	  	  	  	  MPE2.	  Find	  a	  strategy.	  
MPE3.	  Check	  for	  reasonableness.	  	  	  	  	  MPE4.	  Check	  my	  calculations.	  
MPE5.	  Show	  my	  work.	  	  	  	  	  MPE6.	  Use	  labels.	  
CCSSM	  Content	  
4.OA.3. Solve multistep word problems posed with whole numbers and having whole-number answers using the four 
operations. Assess the reasonableness of answers using mental computation and estimation strategies including rounding. 
CCSSM Math Practices 
1. Make sense of problems and persevere in solving them. Mathematically proficient students explain to them selves the 
meaning of a problem and look for entry points to its solution. They 
analyze givens, constraints, relationships, and goals. Mathematically proficient students make conjectures about the form and 
meaning of the solution attempt. 
2. Reason abstractly and quantitatively. Mathematically proficient students make sense of quantities and their relationships 
in problem situations. They use quantitative reasoning that entails creating a coherent representation of quantities, not just 
how to compute them. Mathematically proficient students know and flexibly use different properties of operations and 
objects. 
3. Construct viable arguments and critique the reasoning of others. Mathematically proficient students justify their 
conclusions, communicate them to others, and respond to the arguments of others. They compare the effectiveness of 
plausible arguments. Mathematically proficient students distinguish correct logic or reasoning form that which is flawed, 
construct arguments using objects, drawings, diagrams, and actions. They listen or read the arguments of others, decide 
whether they make sense, and ask useful questions. 
4. Model with mathematics. Mathematically proficient students apply mathematics they know to solve problems arising in 
everyday life, society, and the workplace. They simplify a complicated situation, realizing that these may need revision later. 
They identify important quantities in a practical situation. Mathematically proficient students map the relationship of 
quantities using tools such as diagrams, two-way tables, graphs, flowcharts, and formulas. 
5. Use appropriate tools strategically. Mathematically proficient students consider available tools when solving a 
mathematical problem. They are familiar with tools appropriate to their grade or course to make sound decisions about when 
each of these tools might be helpful. Mathematically proficient students detect possible errors by using estimation and other 
mathematical knowledge. 
6. Attend to precision. Mathematically proficient students try to communicate precisely to others. They use clear definitions 
in discussions with others and in their own reasoning. Mathematically proficient students state the meaning of the symbols 
they choose including using the equal sign consistently and appropriately. They calculate accurately and efficiently, express 
numerical answers with a degree of precision appropriate for the context. 

	  



	  

Lesson	  6:	  Using	  Multiplication	  Strategies	   Students review multiplication of one-digit by two-digit numbers and extend their understanding to 
problems involving multi-digit numbers. They explore using mental math and other strategies. They 
review paper-and-pencil methods (using rectangles, expanded form, all-partials, and compact) and gain 
experience choosing strategies and methods appropriate for a given problem.  

	  

 

 



	  

	  

MTB Content Standards 
E3. Demonstrate understanding of the place value concepts and mathematical properties involved in 
operations with multi-digit numbers (e.g., using the distributive property to multiply). 
E4. Show connections between models and strategies for multiplication (e.g., show connections between 
models and strategies for multiplication (e.g., demonstrate partial products using a rectangle model for 
multiplication). 
E6. Estimate products. 
E7. Multiply multi-digit numbers by –digit numbers using mental math strategies and paper-and-pencil 
methods (e.g., expanded form, all-partials, compact). 
E8. Choose appropriately from among estimation, mental math strategies, and paper-and-pencil methods 
to multiply whole numbers. 
CCSSM Content Standards 
4.NTB.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 lace value and the properties of operations. Illustrate and 
explain the calculation by using equations, rectangular arrays, and/or area models. 
CCSSM Math Practices 
2. Reason abstractly and quantitatively. Mathematically proficient students make sense of quantities 
and their relationships in problem situations. Mathematically proficient students know and flexibly use 
different properties of operations and objects. 
3. Construct viable arguments and critique the reasoning of others. Mathematically proficient 
students compare the effectiveness of plausible arguments.  
4. Model with mathematics. Mathematically proficient students identify important quantities in a 
practical situation.  
6. Attend to precision. Mathematically proficient students try to communicate precisely to others. They 
use clear definitions in discussions with others and in their own reasoning. Mathematically proficient 
students state the meaning of the symbols they choose including using the equal sign consistently and 
appropriately. They calculate accurately and efficiently, express numerical answers with a degree of 
precision appropriate for the context. 
7. Look for and make use of structure. Mathematically proficient students look closely to discern a 
pattern or structure. 
 
 



	  

Lesson	  7:	  Multiplication	  Strategies	  for	  
Larger	  Numbers	  

Students construct a menu of strategies and methods for solving multiplication problems involving larger 
numbers. This menu includes paper-and-pencil methods as well as mental math strategies. Students use this 
menu to practice these strategies and to develop connections between these strategies and methods.  

	  
 

 



	  

	    

 
MTB Content Standards 
E3. Demonstrate understanding of the place value concepts and mathematical properties involved in operations with multi-digit numbers (e.g., using the 
distributive property to multiply). 
E4. Show connections between models and strategies for multiplication (e.g., show connections between models and strategies for multiplication (e.g., 
demonstrate partial products using a rectangle model for multiplication). 
E6. Estimate products. 
E7. Multiply multi-digit numbers by –digit numbers using mental math strategies and paper-and-pencil methods (e.g., expanded form, all-partials, compact). 
E8. Choose appropriately from among estimation, mental math strategies, and paper-and-pencil methods to multiply whole numbers. 
CCSSM Content Standards 
4.NTB.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 lace value and 
the properties of operations. Illustrate and explain the calculation by using equations, rectangular arrays, and/or area models. 
CCSSM Math Practices 
2. Reason abstractly and quantitatively. Mathematically proficient students make sense of quantities and their relationships in problem situations. 
Mathematically proficient students know and flexibly use different properties of operations and objects. 
3. Construct viable arguments and critique the reasoning of others. Mathematically proficient students compare the effectiveness of plausible arguments.  
4. Model with mathematics. Mathematically proficient students identify important quantities in a practical situation.  
6. Attend to precision. Mathematically proficient students try to communicate precisely to others. They use clear definitions in discussions with others and in 
their own reasoning. Mathematically proficient students state the meaning of the symbols they choose including using the equal sign consistently and 
appropriately. They calculate accurately and efficiently, express numerical answers with a degree of precision appropriate for the context. 
 Look for and make use of structure. Mathematically proficient students look closely to discern a pattern or structure. 
 


