
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

 

GRADE 3 
	

MATH 

Revised June 2019 



Kentucky	Academic	Standards	for	Mathematics:	Grade	3	Overview 

Operations/Algebraic	
Thinking	
(OA) 

Number	and	Operations	
in	Base	Ten	(NBT) 

Number	and	Operations	
Fractions	(NF) Measurement	and	Data	(MD) Geometry	

(G) 

• Represent	and	solve	
problems	involving	
multiplication	and	
division.	 

• Understand	properties	of	
multiplication	and	the	
relationship	between	
multiplication	and	
division.	 

• Multiply	and	divide	
within	100.	 

• Solve	problems	involving	
the	four	operations	and	
identify	and	explain	
patterns	in	arithmetic.	 

• Use	place	value	
understanding	and	
properties	of	operations	to	
perform	multi-digit	
arithmetic.	Note:	A	range	of	
algorithms	may	be	used.	 

• Develop	understanding	of	
fractions	as	numbers.	Note:	
grade	3	expectations	in	this	
domain	are	limited	to	
fractions	with	denominators	
2,	3,	4,	6,	8.	 

• Solve	problems	involving	
measurement	and	estimation	
of	intervals	of	time,	liquid	
volumes	and	masses	of	
objects.	 

• Understand	and	apply	the	
statistics	process.	 

• Geometric	measurement:	
understand	concepts	of	area	
and	relate	area	to	
multiplication	and	to	
addition.	 

• Geometric	measurement:	
recognize	perimeter	as	an	
attribute	of	plane	figures	and	
distinguish	between	linear	
and	area	measures.	 

• Reason	with	
shapes	and	
their	
attributes.	 

In	grade	3,	instructional	time	should	focus	on	four	critical	areas:	 

1.	In	the	Operations	and	Algebraic	Thinking	domain,	students	will:	 

• develop	an	understanding	of	the	meanings	of	multiplication	and	division	of	whole	numbers	through	activities	and	problems	involving	
equal-sized	groups,	arrays	and	area	models;	multiplication	is	finding	an	unknown	product	and	division	is	finding	an	unknown	factor	in	
these	situations.	For	equal-sized	group	situations,	division	can	require	finding	the	unknown	number	of	groups	or	the	unknown	group	
size;	 
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• use	properties	of	operations	to	calculate	products	of	whole	numbers,	using	increasingly	sophisticated	strategies	based	on	these	
properties	to	solve	multiplication	and	division	problems	involving	single-digit	factors;	and	compare	a	variety	of	solution	strategies	to	
learn	the	relationship	between	multiplication	and	division.	 

2.	In	the	Number	Sense	and	Operations—Fractions	domain,	students	will:	 

• develop	an	understanding	of	fractions,	beginning	with	unit	fractions;	 
• view	fractions	in	general	as	being	built	out	of	unit	fractions	and	use	fractions	along	with	visual	fraction	models	to	represent	parts	of	a	

whole;	 
• understand	that	the	size	of	a	fractional	part	is	relative	to	the	size	of	the	whole.	Use	fractions	to	represent	numbers	equal	to,	less	than	

and	greater	than	one;	and	
• solve	problems	that	involve	comparing	fractions	by	using	visual	fraction	models	and	strategies	based	on	noticing	equal	numerators	or	
denominators.	 

3.	In	the	Measurement	and	Data	domain,	students	will:	 

• recognize	area	as	an	attribute	of	two-dimensional	regions;	 
• measure	the	area	of	a	shape	by	finding	the	total	number	of	same-size	units	of	area	required	to	cover	the	shape	without	gaps	or	overlaps,	

a	square	with	sides	of	unit	length	being	the	standard	unit	for	measuring	area;	and	 
• understand	that	rectangular	arrays	can	be	decomposed	into	identical	rows	or	into	identical	columns.	By	decomposing	rectangles	into	

rectangular	arrays	of	squares,	students	connect	area	to	multiplication	and	justify	using	multiplication	to	determine	the	area	of	a	
rectangle.	 

4.	In	the	Geometry	domain,	students	will:	 

• compare	and	classify	shapes	by	their	sides	and	angles;	and	 
• relate	their	fraction	work	to	geometry	by	expressing	the	area	of	part	of	a	shape	as	a	unit	fraction	of	the	whole.	 

Note:	Multiplication,	division	and	fractions	are	the	most	important	developments	in	grade	3.	 
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Characteristics of Mathematically Proficient Students 

The Standards for Mathematical Practice describe varieties of expertise that mathematics 
educators at all levels should seek to develop in their students.  These practices rest on important 
“processes and proficiencies” with longstanding importance in mathematics education. 
(Common Core State Standards for Mathematics, p. 6) 

 

Standards for  
Mathematical Practice Characteristics of Mathematically Proficient Students 

1. Make sense of problems 
and persevere in solving 
them. 

  

Mathematically proficient students can 

 Explain the meaning of a problem and restate it in their words. 
 Analyze given information to develop possible strategies for solving 

the problem. 
 Identify and execute appropriate strategies to solve the problem. 
 Evaluate progress toward the solution and make revisions if 

necessary. 
 Check for accuracy and reasonableness of work, strategy and solution. 
 Understand and connect strategies used by others to solve problems. 

2. Reason abstractly and 
quantitatively. 

Mathematically proficient students can 

 Translate given information to create a mathematical representation 
for a concept. 

 Manipulate the mathematical representation by showing the process 
considering the meaning of the quantities involved. 

 Recognize the relationships between numbers/quantities within the 
process to evaluate a problem. 

 Review the process for reasonableness within the original context. 

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

Mathematically proficient students can 

 Use observations and prior knowledge (stated assumptions, 
definitions, and previous established results) to make conjectures and 
construct arguments. 

 Compare and contrast logical arguments and identify which one 
makes the most sense. 

 Justify (orally and in written form) the approach used, including how it 
fits in the context from which the data arose. 

 Listen, understand, analyze, and respond to the arguments of others. 
 Identify and explain both correct and flawed logic. 
 Recognize and use counterexamples to refine assumptions or 

definitions and dispute or disprove an argument. 
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4. Model with mathematics. 

  

Mathematically proficient students can 

 Use a variety of methods to model, represent, and solve real-world 
problems.  

 Simplify a complicated problem by making assumptions and 
approximations. 

 Interpret results in the context of the problem and revise the model if 
necessary. 

 Choose a model that is both appropriate and efficient to arrive at one 
or more desired solutions. 

5. Use appropriate tools 
strategically. 

 

Mathematically proficient students can 

 Identify mathematical tools and recognize their strengths and 
weaknesses. 

 Select and use appropriate tools to best model/solve problems. 
 Use estimation to predict reasonable solutions and/or detect errors. 
 Identify and successfully use external mathematical resources to pose 

or solve problems. 
 Use a variety of technologies, including digital content, to explore, 

confirm, and deepen conceptual understanding. 

6. Attend to precision. 

 

Mathematically proficient students can 

 Understand symbols and use them consistently within the context of 
a problem. 

 Calculate answers efficiently and accurately and label them 
appropriately. 

 Formulate precise explanations (orally and in written form) using both 
mathematical representations and words. 

 Communicate using clear mathematical definitions, vocabulary, and 
symbols.  

7. Look for and make use of 
structure. 

Mathematically proficient students can 

 Look for, identify, and accept patterns or structure within 
relationships. 

 Use patterns or structure to make sense of mathematics and connect 
prior knowledge to similar situations and extend to novel situations. 

 Analyze a complex problem by breaking it down into smaller parts. 
 Reflect on the problem as a whole and shift perspective as needed. 

8. Look for and express 
regularity in repeated 
reasoning. 

Mathematically proficient students can 

 Recognize similarities and patterns in repeated trials with a process. 
 Generalize the process to create a shortcut which may lead to 

developing rules or creating a formula. 
 Evaluate the reasonableness of results throughout the mathematical 

process while attending to the details. 
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Summary of Standards for Mathematical Practice Questions to Develop Mathematical Thinking

1. Make sense of problems and persevere in solving them. 
Interpret and make meaning of the problem to find a  starting 
point. Analyze what is given in order to explain to themselves the
meaning of the problem. 

Plan a solution pathway instead of jumping to a solution. 

Monitor their progress and change the approach if
necessary. 

See relationships between various representations. 

Relate current situations to concepts or skills previously 
learned and connect mathematical ideas to one another. 

Continually ask themselves, “Does this make sense?”                         
Can understand various approaches to solutions. 

How would you describe the problem in your own words?
How would you describe what you are trying to find?
What do you notice about...?
What information is given in the problem? 
Describe the relationship between the quantities.
Describe what you have already tried. What might you change?
Talk me through the steps you’ve used to this point.
What steps in the process are you most confident about?
What are some other strategies you might try?
What are some other problems that are similar to this one?
How might you use one of your previous problems to help
you begin?

How else might you organize...represent... show...?

2. Reason abstractly and quantitatively. 
Make sense of quantities and their relationships. 

Decontextualize (represent a situation symbolically and
manipulate the symbols) and contextualize (make meaning
of the symbols in a problem) quantitative relationships. 

Understand the meaning of quantities and are flexible in the use 
of operations and their properties. 

Create a logical representation of the problem. 

Attends to the meaning of quantities, not just how to compute 
them.

What do the numbers used in the problem represent?
What is the relationship of the quantities?
How is _______ related to ________?
What is the relationship between ______and ______?
What does_______mean to you? (e.g. symbol, quantity, 

diagram)
What properties might we use to find a solution?
How did you decide in this task that you needed to use...? 
Could we have used another operation or property to 

solve this task? Why or why not?

3. Construct viable arguments and critique the reasoning 
of others. 
Analyze problems and use stated mathematical assumptions, 
definitions, and established results in constructing arguments. 

Justify conclusions with mathematical ideas. 

Listen to the arguments of others and ask useful questions to 
determine if an argument makes sense. 

Ask clarifying questions or suggest ideas to improve/revise the 
argument. 

Compare two arguments and determine correct or flawed logic.

What mathematical evidence would support your solution?
How can we be sure that...? / How could you prove that...?
Will it still work if...?
What were you considering when...?
How did you decide to try that strategy?
How did you test whether your approach worked?
How did you decide what the problem was asking you to 

find?  (What was unknown?)
Did you try a method that did not work?  Why didn’t it 

work?  Would it ever work? Why or why not?
What is the same and what is different about...?
How could you demonstrate a counter-example?

4. Model with mathematics. 
Understand this is a way to reason quantitatively and abstractly 
(able to decontextualize and contextualize). 

Apply the mathematics  they know to solve everyday problems.

Are able to simplify a complex problem and identify important 
quantities to look at relationships. 

Represent mathematics to describe a situation either with an 
equation or a diagram and interpret the results of a 
mathematical situation. 

Reflect on whether the results make sense, possibly 
improving/revising the model. 

Ask themselves, “How can I represent this mathematically?” 

What number model could you construct to represent the  
problem?          

What are some ways to represent the quantities?
What is an equation or expression that matches the diagram,
number line.., chart..., table..?
Where did you see one of the quantities in the task in your 

equation or expression? 
How would it help to create a diagram, graph, table...?
What are some ways to visually represent...?
What formula might apply in this situation?
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Summary of Standards for Mathematical Practice Questions to Develop Mathematical Thinking

5. Use appropriate tools strategically. 
Use available tools recognizing the strengths and limitations of 
each. 

Use estimation and other mathematical knowledge to detect 
possible errors. 

Identify relevant external mathematical resources to pose and 
solve problems. 

Use technological tools to deepen their understanding of 
mathematics. 

What mathematical tools could we use to visualize and 
represent the situation?

What information do you have?
What do you know that is not stated in the problem?
What approach are you considering trying first?
What estimate did you make for the solution?
In this situation would it be helpful to use...a graph...,  

number line..., ruler..., diagram..., calculator..., manipulative?
Why was it helpful to use...?
What can using a ______ show us that _____may not?
In what situations might it be more informative or 

helpful to use...?

6. Attend to precision. 
Communicate precisely with others and try to use clear 
mathematical language when discussing their reasoning. 

Understand the meanings of symbols used in mathematics
and can label quantities appropriately. 

Express numerical answers with a degree of precision 
appropriate for the problem context. 

Calculate efficiently and accurately. 

What mathematical terms apply in this situation?
How did you know your solution was reasonable?
Explain how you might show that your solution answers 

the problem.
   What would be a more efficient strategy?

How are you showing the meaning of the quantities?
What symbols or mathematical notations are important in

this problem?
What mathematical language...,definitions..., properties can   
you use to explain...? 

How could you test your solution to see if it answers the 
problem?

7. Look for and make use of structure. 
Apply general mathematical rules to specific situations. 

Look for the overall structure and patterns in mathematics. 

See complicated things as single objects or as being composed of 
several objects. 

What observations do you make about...?
What do you notice when...?
What parts of the problem might you eliminate...,

simplify...?
What patterns do you find in...?
How do you know if something is a pattern?
What ideas that we have learned before were useful in 

solving this problem?
What are some other problems that are similar to this one?
How does this relate to...?
In what ways does this problem connect to other 

mathematical concepts?

8. Look for and express regularity in repeated reasoning. 
See repeated calculations and look for generalizations and 
shortcuts. 

See the overall process of the problem and still attend to the 
details. 

Understand the broader application of patterns and see the 
structure in similar situations. 

Continually evaluate the reasonableness of their intermediate 
results

Explain how this strategy work in other situations?
Is this always true, sometimes true or never true?
How would we prove that...?
What do you notice about...?
What is happening in this situation?
What would happen if...?
Is there a mathematical rule for...?  

What predictions or generalizations can this pattern support?
What mathematical consistencies do you notice ?
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#1  Make sense of problems and persevere in solving them. 
Summary of Standards for Mathematical Practice Questions to Develop Mathematical Thinking 

1. Make sense of problems and persevere in solving them.  
 

• Interpret and make meaning of the problem looking for starting points.  Analyze 
what is given to explain to themselves the meaning of the problem. 

 

• Plan a solution pathway instead of jumping to a solution.  
 

• Monitor the progress and change the approach if necessary.  
 

• See relationships between various representations.  
 

• Relate current situations to concepts or skills previously learned and connect 
mathematical ideas to one another.  

 

• Students ask themselves, “Does this make sense?” and understand various 
approaches to solutions.  

   How would you describe the problem in your own words? 
   How would you describe what you are trying to find?  
   What do you notice about...? 
   What information is given in the problem?  
   Describe the relationship between the quantities. 
   Describe what you have already tried.  What might you change? 
   Talk me through the steps you’ve used to this point. 
   What steps in the process are you most confident about? 
   What are some other strategies you might try? 
   What are some other problems that are similar to this one? 
   How might you use one of your previous problems to help  you begin? 
   How else might you organize...represent...show...? 

Implementation Characteristics: What does it look like in planning and delivery? 
Task: elements to keep in mind when determining learning experiences            Teacher: actions that further the development of math practices within their students 

Task: 

� Requires students to engage with conceptual ideas that underlie the procedures to complete the task and develop understanding. 

� Requires cognitive effort - while procedures may be followed, the approach or pathway is not explicitly suggested by the task, or task instructions and multiple entry points are 
available.  The problem focuses students’ attention on a mathematical idea and provides an opportunity to develop and/or use mathematical habits of mind. 

� Allows for multiple entry points and solution paths as well as, multiple representations, such as visual diagrams, manipulatives, symbols, and problem situations.  Making 
connections among multiple representations to develop meaning. 

� Requires students to access relevant knowledge and experiences and make appropriate use of them in working through the task. 

� Requires students to defend and justify their solutions. 
Teacher: 

� Allows students time to initiate a plan; uses question prompts as needed to assist students in developing a pathway. 

� Continually asks students if their plans and solutions make sense. 

� Questions students to see connections to previous solution attempts and/or tasks to make sense of current problem. 

� Consistently asks to defend and justify their solution by comparing solution paths.  

� Differentiates to keep advanced students challenged during work time 
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#2  Reason abstractly and quantitatively. 

Summary of Standards for Mathematical Practice Questions to Develop Mathematical Thinking 

2. Reason abstractly and quantitatively.  
 

•   Make sense of quantities and their relationships.  
 

• Able to decontextualize (represent a situation symbolically and manipulate the 
symbols) and contextualize (make meaning of the symbols in a problem) quantitative 
relationships.  

 

• Understand the meaning of quantities and are flexible in the use of operations and 
their properties.  

 

• Create a logical representation of the problem.  
 

• Attend to the meaning of quantities, not just how to compute them. 

What do the numbers used in the problem represent? 
What is the relationship of the quantities? 
How is _______ related to ________? 
What is the relationship between ______and ______? 
What does_______mean to you?  (e.g. symbol, quantity,  diagram) 
What properties might we use to find a solution? 
How did you decide in this task that you needed to use...? Could you have used 
another operation or property to solve this task?  Why or why not? 

 

Implementation Characteristics: What does it look like in planning and delivery? 
Task: elements to keep in mind when determining learning experiences            Teacher: actions that further the development of math practices within their students 

 
Task: 

� Includes questions that require students to attend to the meaning of quantities and their relationships, not just how to compute them. 

� Consistently expects students to convert situations into symbols in order to solve the problem and then requires students to explain the solution within a meaningful situation. 

� Contains relevant, realistic content. 
 
Teacher: 

� Expects students to interpret, model, and connect multiple representations. 

� Asks students to explain the meaning of the symbols in the problem and in their solution. 

� Expects students to give meaning to all quantities in the task. 

� Questions students so that understanding of the relationships between the quantities and/or the symbols in the problem and the solution are fully understood. 
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#3  Construct viable arguments and critique the reasoning of others. 

Summary of Standards for Mathematical Practice Questions to Develop Mathematical Thinking 

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

• Analyze problems and use stated mathematical assumptions, definitions, and 
established results in constructing arguments.  

 

• Justify conclusions with mathematical ideas.  
 

• Listen to the arguments of others and ask useful questions to determine if an 
argument makes sense.  

 

• Ask clarifying questions or suggest ideas to improve/revise the argument.  
 

• Compare two arguments and determine correct or flawed logic. 

    What mathematical evidence supports your solution? 
    How can you be sure that...?  / How could you prove that...?  Will it still work if...?                                     
    What were you considering when...? 
    How did you decide to try that strategy? 
    How did you test whether your approach worked? 
    How did you decide what the problem was asking you to find?  (What was unknown?) 
    Did you try a method that did not work?  Why didn’t it work?  Would it ever work?  
          Why or why not? 
    What is the same and what is different about...? 
    How could you demonstrate a counter-example?  

Implementation Characteristics: What does it look like in planning and delivery? 
Task: elements to keep in mind when determining learning experiences            Teacher: actions that further the development of math practices within their students 

 
Task: 

� Is structured to bring out multiple representations, approaches, or error analysis. 

� Embeds discussion and communication of reasoning and justification with others. 

� Requires students to provide evidence to explain their thinking beyond merely using computational skills to find a solution. 

� Expects students to give feedback and ask questions of others’ solutions. 
 

Teacher: 

� Encourages students to use proven mathematical understandings, (definitions, properties, conventions, theorems, etc.), to support their reasoning. 

� Questions students so they can tell the difference between assumptions and logical conjectures. 

� Asks questions that require students to justify their solution and their solution pathway. 

� Prompts students to respectfully evaluate peer arguments when solutions are shared. 

� Asks students to compare and contrast various solution methods. 

� Creates various instructional opportunities for students to engage in mathematical discussions (whole group, small group, partners, etc.). 
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#4  Model with mathematics. 

Summary of Standards for Mathematical Practice Questions to Develop Mathematical Thinking 

4. Model with mathematics.  
 

• Understand this is a way to reason quantitatively and abstractly (able to 
decontextualize and contextualize).  

 

• Apply the math students know to solve problems in everyday life.  
 

• Able to simplify a complex problem and identify important quantities to look at 
relationships.  

 

• Represent mathematics to describe a situation either with an equation or a diagram 
and interpret the results of a mathematical situation.  

 

• Reflect on whether the results make sense, possibly improving/revising the model.  
 

• Ask themselves, “How can I represent this mathematically?”  
  

   What number model could you construct to represent the problem?           
   What are some ways to represent the quantities? 

What’s an equation or expression that matches the diagram? number line? chart? 
table? 
Where did you see one of the quantities in the task in your equation or expression?  
Would it help to create a diagram, graph, table, …? 
What are some ways to visually represent…? 
What formula might apply in this situation? 

 

Implementation Characteristics: What does it look like in planning and delivery? 
Task: elements to keep in mind when determining learning experiences            Teacher: actions that further the development of math practices within their students 

 
Task: 

� Is structured so that students represent the problem situation and their solution symbolically, graphically, and/or pictorially (may include technological tools) appropriate to 
the context of the problem.  

� Invites students to create a context (real-world situation) that explains numerical/symbolic representations. 

� Asks students to take complex mathematics and make it simpler by creating a model that will represent the relationship between the quantities. 

� Requires students to identify variables, compute and interpret results, report findings, and justify the reasonableness of their results and procedures within context of the task. 
 

Teacher: 

� Demonstrates and provides student’s experiences with the use of various mathematical models. 

� Questions students to justify their choice of model and the thinking behind the model. 

� Asks students about the appropriateness of the model chosen. 

� Assists students in seeing and making connections among models. 

� Give students opportunity to evaluate the appropriateness of the model. 
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#5  Use appropriate tools strategically. 

Summary of Standards for Mathematical Practice Questions to Develop Mathematical Thinking 

5. Use appropriate tools strategically.  
 

• Use available tools recognizing the strengths and limitations of each.  
 

• Use estimation and other mathematical knowledge to detect possible errors.  
 

• Identify relevant external mathematical resources to pose and solve problems.  
 

• Use technological tools to deepen their understanding of mathematics.  
 

• Use mathematical models for visualizing and analyzing information 
 

 

    What mathematical tools could we use to visualize and represent the situation? 
    What information do you have? 
    What do you know that is not stated in the problem? 
    What approach are you considering trying first? 
    What estimate did you make for the solution? 
    In this situation would it be helpful to use.a graph..., number line..., ruler...,  
       diagram..., calculator..., manipulative? 
    Why was it helpful to use ____? 
    What can using a ______ show us that _____may not? 
    In what situations might it be more informative or helpful to use...? 

Implementation Characteristics: What does it look like in planning and delivery? 
Task: elements to keep in mind when determining learning experiences            Teacher: actions that further the development of math practices within their students 

 
Task: 

� Requires multiple learning tools. (Tools may include: manipulatives (concrete models), calculator, measurement tools, graphs, diagrams, spreadsheets, statistical software, etc.) 

� Requires students to determine and use appropriate tools to solve problems. 

� Requires students to demonstrate fluency in mental computations. 

� Asks students to estimate  in  a variety of situations: 
     -a task when there is no need to have an exact answer 
     -a task when there is not enough information to get an exact answer    
     -a task to check if the answer from a calculation is reasonable  
 

Teacher: 

� Demonstrates and provides students experiences with the use of various math tools. A variety of tools are within the classroom learning environment and readily available. 

� Allows students to choose appropriate learning tools and questions students as to why they chose the tools they used to solve the problem. 

� Consistently models how and when to estimate effectively, and requires students to use estimation strategies in a variety of situations. 

� Asks student to explain their mathematical thinking with the chosen tool. 

� Asks students to explore other options when some tools are not available. 
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#6  Attend to precision. 

Summary of Standards for Mathematical Practice Questions to Develop Mathematical Thinking 

6. Attend to precision.  
 

• Communicate precisely with others and try to use clear mathematical language when 
discussing their reasoning.  

 

• Understand meanings of symbols used in mathematics and can label quantities 
appropriately.  

 

• Express numerical answers with a degree of precision appropriate for the problem 
context.  

 

• Calculate efficiently and accurately.  
 

    What mathematical terms apply in this situation? 
    How did you know your solution was reasonable? 
    Explain how you might show that your solution answers the problem. 
    Is there a more efficient strategy? 
    How are you showing the meaning of the quantities? 
    What symbols or mathematical notations are important in this problem? 
    What mathematical language..., definitions..., properties can you use to explain...?  
    How could you test your solution to see if it answers the problem? 

Implementation Characteristics: What does it look like in planning and delivery? 
Task: elements to keep in mind when determining learning experiences            Teacher: actions that further the development of math practices within their students 

 
Task: 

� Requires students to use precise vocabulary (in written and verbal responses) when communicating mathematical ideas. 

� Expects students to use symbols appropriately. 

� Embeds expectations of how precise the solution needs to be (some may more appropriately be estimates). 
 
Teacher: 

� Consistently demands and models precision in communication and in mathematical solutions.  (uses and models correct content terminology).  

� Expects students to use precise mathematical vocabulary during mathematical conversations. (identifies incomplete responses and asks students to revise their response). 
� Questions students to identify symbols, quantities, and units in a clear manner 
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#7  Look for and make use of structure. 

Summary of Standards for Mathematical Practice Questions to Develop Mathematical Thinking 

7. Look for and make use of structure.  
 
• Apply general mathematical rules to specific situations.  
 
• Look for the overall structure and patterns in mathematics.  
 
• See complicated things as single objects or as being composed of several objects.  
 

    What observations do you make about...? 
    What do you notice when...? 
    What parts of the problem might you eliminate? simplify? 
    What patterns do you find in...? 
    How do you know if something is a pattern? 
    What ideas have we learned before that were useful in solving this problem? 
    What are some other problems that are similar to this one? 
    How does this relate to...? 
    In what ways does this problem connect to other mathematical concepts? 

Implementation Characteristics: What does it look like in planning and delivery? 
Task: elements to keep in mind when determining learning experiences            Teacher: actions that further the development of math practices within their students 

Task: 

� Requires students to look for the structure within mathematics in order to solve the problem. (i.e. – decomposing numbers by place value, working with properties, etc.). 

� Asks students to take a complex idea and then identify and use the component parts to solve problems. i.e. building on the structure of equal sharing, students connect their 
understanding to the traditional division algorithm. When “unit size” cannot be equally distributed, it is necessary to break down into a smaller “unit size”.  (example below) 

      
� Expects students to look at problems and think about them in an unconventional way that demonstrates a deeper understanding of the mathematical structure—leading to a 

more efficient way of solving the problem. They recognize and identify structures from previous experience(s) and apply this understanding in a new situation.  (i.e. 7 x 8 = (7 x 
5) + (7 x 3) OR 7 x 8 = (7 x 4) + (7 x 4). New situations could be distributive property, area of composite figures, multiplication fact strategies.) 

 

Teacher: 

� Encourages students to look at or something they recognize and have students apply the information in identifying solution paths (i.e. composing/decomposing numbers and 
geometric figures, identifying properties, operations, etc.). 

� Expects students to explain the overall structure of the problem and the big math idea used to solve the problem. 

4 )351 

   -32 

      31 

     -28 

        3 

3 hundreds units cannot be distributed into 4 equal groups. Therefore, they must be broken down into tens units. 

There are now 35 tens units to distribute into 4 groups. Each group gets 8 sets of tens, leaving 3 extra tens units that need to become ones units. 

This leaves 31 ones units to distribute into 4 groups. Each group gets 7 ones units, with 3 ones units remaining.  The quotient means that each group has 87 
with 3 left. 
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#8  Look for and express regularity in repeated reasoning. 

Summary of Standards for Mathematical Practice Questions to Develop Mathematical Thinking 

8. Look for and express regularity in repeated reasoning.  
 

• See repeated calculations and look for generalizations and shortcuts.  
 

• See the overall process of the problem and still attend to the details.  
 

• Understand the broader application of patterns and see the structure in similar 
situations.  

 

• Continually evaluate the reasonableness of their intermediate results. 

     
    Will the same strategy work in other situations? 
    Is this always true, sometimes true or never true? 
    How would you prove that...? 
    What do you notice about...? 
    What is happening in this situation? 
    What would happen if...? 
    Is there a mathematical rule for...?   
    What predictions or generalizations can this pattern support? 
    What mathematical consistencies do you notice? 

Implementation Characteristics: What does it look like in planning and delivery? 
Task: elements to keep in mind when determining learning experiences            Teacher: actions that further the development of math practices within their students 

Task: 

� Addresses and connects to prior knowledge in a non-routine way. 

� Present several opportunities to reveal patterns or repetition in thinking so generalizations can be made. 

� Requires students to see patterns or relationships in order to develop a mathematical rule. 

� Expects students to discover the underlying structure of the problem and come to a generalization. 

� Connects to a previous task to extend learning of a mathematical concept. 
 

Teacher:  

� Encourages students to connect task to prior concepts and tasks. 

� Prompts students to generate exploratory questions based on current tasks. 

� Asks what math relationships or patterns can be used to assist in making sense of the problem. 

� Asks for predictions about solutions at midpoints throughout the solution process and encourages students to monitor each other’s intermediate results. 

� Questions students to assist them in creating generalizations based on repetition in thinking and procedures. 
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GRADE 3 
ENDURING UNDERSTANDING: 
Algebraic thinking is choosing, combining & applying strategies for answering 
quantitative questions. 

ESSENTIAL QUESTIONS: 
How do we use strategies when solving problems? 
What patterns or relationships do we see in each type of mathematics? 

VOCABULARY CRITICAL AREAS OF FOCUS 
Multiplication 
Factor 
Product 
Division 
Divisor 
Commutative 
Property 
Associative Property 
Distributive Property 
Dividend 
Quotient 
Multiplication 
Array 
Equation 
Operations 
Addend 
Sum 
Difference 
Estimate 
Strategy 
Column 
Row 
Unknown 
 

Developing understanding of multiplication and division and strategies for multiplication and division within 100  
Students develop an understanding of the meanings of multiplication and division of whole numbers through activities and problems involving equal-
sized groups, arrays, and area models; multiplication is finding an unknown product, and division is finding an unknown factor in these situations. For 
equal-sized group situations, division can require finding the unknown number of groups or the unknown group size. Students use properties of 
operations to calculate products of whole numbers, using increasingly sophisticated strategies based on these properties to solve multiplication and 
division problems involving single-digit factors. By comparing a variety of solution strategies, students learn the relationship between multiplication and 
division. 
Developing understanding of fractions, especially unit fractions (fractions with numerator 1)  
Students develop an understanding of fractions, beginning with unit fractions. Students view fractions in general as being built out of unit fractions, and 
they use fractions along with visual fraction models to represent parts of a whole. Students understand that the size of a fractional part is relative to the 
size of the whole. For example, 1/2 of the paint in a small bucket could be less paint than 1/3 of the paint in a larger bucket, but 1/3 of a ribbon is longer 
than 1/5 of the same ribbon because when the ribbon is divided into 3 equal parts, the parts are longer than when the ribbon is divided into 5 equal 
parts. Students are able to use fractions to represent numbers equal to, less than, and greater than one. They solve problems that involve comparing 
fractions by using visual fraction models and strategies based on noticing equal numerators or denominators. 
Developing understanding of the structure of rectangular arrays and of area  
Students recognize area as an attribute of two-dimensional regions. They measure the area of a shape by finding the total number of same-size units of 
area required to cover the shape without gaps or overlaps, a square with sides of unit length being the standard unit for measuring area. Students 
understand that rectangular arrays can be decomposed into identical rows or into identical columns. By decomposing rectangles into rectangular arrays 
of squares, students connect area to multiplication, and justify using multiplication to determine the area of a rectangle. 
Describing and analyzing two-dimensional shapes  
Students describe, analyze, and compare properties of two-dimensional shapes. They compare and classify shapes by their sides and angles, and 
connect these with definitions of shapes. Students also relate their fraction work to geometry by expressing the area of part of a shape as a unit fraction 
of the whole. 
Solving multi-step problems  
Students apply previous understanding of addition and subtraction strategies and algorithms to solve multi-step problems. They reason abstractly and 
quantitatively by modeling problem situations with equations or graphs, assessing their processes and results, and justifying their answers through 
mental computation and estimation strategies. Students incorporate multiplication and division within 100 to solve multi-step problems with the four 
operations. 
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EXAMPLES OF FORMATIVE ASSESSMENT 
 
 
 
Individual Whiteboards 

Individual slates or whiteboards are a great way to hold all students in the class accountable for the work.  They actively involve students in the learning and 
are a terrific tool for assessment and immediate feedback.  When students complete their work and hold their whiteboard up, the teacher can quickly 
determine who is understanding and who needs help.  Individual whiteboards are easy to make from melamine or tile board which are usually carried at a 
local home supply store.  

  
Links for Individual Whiteboards: 

Education World:  Whiteboards Stimulate Student Learning 
http://www.educationworld.com/a_lesson/lesson/lesson251.shtml 

Using Individual Whiteboards in the Math Classroom 
http://www.associatedcontent.com/article/1064895/using_individual_whiteboards_in_the.html?cat=15 

Using White Boards: Fun Ideas for Reading & Language Arts 
http://www.brighthub.com/education/k-12/articles/4730.aspx 

Teachnet.com: White Boards 
http://www.teachnet.com/how-to/manage/082398.html 

Teaching Tools: 7 Ways to Use Individual Student Whiteboards 
http://www.minds-in-bloom.com/2010/02/7-ways-to-use-individual-student.html 
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OPERATIONS & ALGEBRAIC THINKING 
STANDARD 

3.OA.1   
MP.2, MP.5 

Represent and solve problems involving multiplication and division. 
Interpret and demonstrate products of whole numbers.   

LEARNING TARGETS CLARIFICATIONS 
 

§ Interpret products in multiplication (60=6x10) as 6 groups of 10. 
§ Interpret products in multiplication (6x10=60) as an array with 6 rows and 10 

columns. 
§ Interpret products in multiplication (6x10=60) as an area of a 6-by-10 

rectangle. 
§ Interpret products in multiplication (6x10=60) as 6 rows of 10 objects. 
§ Know multiplication and division notation (including different division signs: ) 
§ Know methods of recording multiplication strategies using equations and 

arrays. 
§ Use repeated addition as a strategy for multiplication. 
§ Use skip-counting as a strategy for multiplication. 
§ Use mental strategies for multiplying single-digit numbers (e.g., using a fact 

you know to solve a fact that you don’t know) 
§ Use partial products for multiplication (partial products can be notated using 

equations and/or arrays and area) 
§ Use doubling and halving as a strategy for multiplication. 
§ Explain how division problems can be solved by thinking of them as unknown 

factor problems 
§ Explain how estimation can be used to predict a reasonable answer. 
§ Write word problems for multiplication equations.  (e.g. write a word problem 

for 5 x 7).  
§ Use models to demonstrate products of whole numbers. 

 

Students use models for multiplication situations. For example, students 
interpret 5 x 7 as the total number of objects in 5 groups of 7 objects 
each. 
 
Students think a symbol (? or []) is always the place for the answer. This 
is especially true when the problem is written as 15 ÷ 3 =? or 15 = n x 3.  
 
Students also think that 3 ÷ 15 = 5 and 15 ÷ 3 = 5 are the same 
equations. The use of models is essential in helping students eliminate 
this understanding. 
 
The use of a symbol to represent a number once cannot be used to 
represent another number in a different problem/situation. Presenting 
students with multiple situations in which they select the symbol and 
explain what it represents will counter this misconception. 
 

ATTENDING TO MATH PRACTICES 
Students recognize the numbers and symbols in an equation such as      
5 x 8 = 40 are related to a context using groups or arrays (MP.2). For 
example, a student analyzes this equation and tells a story about walking 
8 blocks round-trip to and from school each day, connecting to the 
equation by saying: 5 days x 8 blocks each day is 40 total blocks walked. 
To represent the problem, they show 5 jumps of 8 on an open number 
line or show five 8-unit long Cuisenaire Rods (MP.5). 
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OPERATIONS & ALGEBRAIC THINKING 
STANDARD 

3.OA.2   
MP.2, MP.5 

Represent and solve problems involving multiplication and division. 
Interpret and demonstrate whole-number quotients of whole numbers, where objects are partitioned into equal shares. 
 

LEARNING TARGETS CLARIFICATIONS 
 

§ Explain division as a set of objects partitioned 
into an equal number of shares. 

§ Identify parts of division equations. 
§ Define dividend. 
§ Define divisor. 
§ Define quotient. 
§ Interpret quotients in division (60 = 6x10) as 6 

groups with 10 items in each group or 10 groups 
with 6 items in each group). 

§ Model quotients for whole numbers. 
 
 
 
TASKS: 
 
https://www.illustrativemathematics.org/content-
standards/3/OA/A/2/tasks/1531 
 
https://www.illustrativemathematics.org/content-
standards/3/OA/A/2/tasks/1540 
 
 
 

 

 
Students use models for division situations. For example, students interpret 56 ÷ 8 as the 
number of 56 objects are partitioned equally into 8 shares, or as a number of shares when 56 
objects are partitioned into equal shares of 8 object each. 
 
 
Students also think that 3 ÷ 15 = 5 and 15 ÷ 3 = 5 are the same equations. The use of models is 
essential in helping students eliminate this understanding.  
 
 
 
 

ATTENDING TO MATH PRACTICES 
 
Students recognize the numbers and symbols in an equation such as 5 x 8 = 40 are related to a 
context using groups or arrays (MP.2). For example, a student analyzes this equation and tells a 
story about walking 8 blocks round-trip to and from school each day, connecting to the equation 
by saying: 5 days x 8 blocks each day is 40 total blocks walked. To represent the problem, they 
show 5 jumps of 8 on an open number line or show five 8-unit long Cuisenaire Rods (MP.5). 
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OPERATIONS & ALGEBRAIC THINKING 
STANDARD 

3.OA.3   
MP.1, MP.4 

Represent and solve problems involving multiplication and division. 
Use multiplication and division within 100 to solve word problems in situations involving equal groups, arrays, and measurement 
quantities by using drawings and equations with a symbol for the unknown number to represent the problem. 

LEARNING TARGETS CLARIFICATIONS 
 

§ Determine when to multiply and divide in a word problem. 
§ Represent multiplication and division word problems 

using drawings, and equations with unknowns in all 
positions. 

§ Solve word problems involving equal groups by using 
drawings or equations. 

§ Solve word problems involving arrays by using drawings 
or equations. 

§ Solve word problems involving measurement quantities 
by using drawings or equations. 

§ Solve word problems involving equal groups by using 
drawings or equations. 

§ Write multiplication and division equations with a symbol 
for the unknown. 
 

TASKS: 
https://www.illustrativemathematics.org/content-
standards/3/OA/A/3/tasks/262 
 
https://www.illustrativemathematics.org/content-
standards/3/OA/A/3/tasks/365 
 
 

Students flexibly model or represent multiplication and division situations or context problems 
(involving products and quotients up to 100). Note: Drawings need not show detail, but 
accurately represent the quantities involved in the task.  
 
See Table 2 in Appendix A. 
 

ATTENDING TO MATH PRACTICES 
 
When reading story situations, students seek to make sense of the story and its quantities 
(MP.1).  They do not just lift numbers out or use keywords. To help make sense of the problem, 
students decide to write an equation or use a number line. In other words they ‘mathematize’ the 
situation (MP.4). 
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OPERATIONS & ALGEBRAIC THINKING 

STANDARD 
3.OA.4   
MP.6, MP.7 

Represent and solve problems involving multiplication and division. 
Determine the unknown whole number in a multiplication or division equation relating three whole numbers. For example, determine the 
unknown number that makes the equation true in each of the equations 8 × ? = 48, 5 = _ ÷ 3, 6 × 6 = ? 

LEARNING TARGETS CLARIFICATIONS 
 

§ Determine the unknown number in multiplication 
problems. 
( 7 x ? = 42   12 = # x 4) 

§ Determine the unknown number in division problems. 
§ Solve multiplication and division problems with an 

unknown number in any position. 
 

 
 
 
  TASKS: 
 
https://www.illustrativemathematics.org/content-
standards/3/OA/A/4/tasks/1814 
 
 
 
 
 
 
 
 
 
 

 
Students determine the unknown number that makes the equation true in each of the equations 
8 x ? = 48, 5 = □ ÷ 3, 6 x 6 = ?. 
 

ATTENDING TO MATH PRACTICES 

 
In missing value problems, students attend to what value is unknown and what operation is 
represented (MP. 6) and use this information to determine what value will result in both sides of 
the equations being equal (MP.7). 
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OPERATIONS & ALGEBRAIC THINKING 

STANDARD 
3.OA.5    
MP.3, MP.4 

 

Understand properties of multiplication and the relationship between multiplication and division. 
Apply properties of operations as strategies to multiply and divide.2 Examples: If 6 × 4 = 24 is known, then 4 × 6 = 24 is also known. 
(Commutative property of multiplication.) 3 × 5 × 2 can be found by 3 × 5 = 15, then 15 × 2 = 30, or by 5 × 2 = 10, then 3 × 10 = 30. 
(Associative property of multiplication.) Knowing that 8 × 5 = 40 and 8 × 2 = 16, one can find 8 × 7 as 8 × (5 + 2) = (8 × 5) + (8 × 2) = 40 
+ 16 = 56. (Distributive property.) 
 
Students need not use formal terms for these properties. 

LEARNING TARGETS CLARIFICATIONS 
 

§ Identify and explain the commutative property of 
multiplication. 

§ Identify and explain the associative property of 
multiplication. 

§ Identify and explain the distributive property of 
multiplication. 

§ Apply the commutative, associative, distributive 
properties to decompose numbers in order to make it 
easier to multiply. 

§ Reorder factors to make it easier to multiply. 
§ Explain how the operation properties can and cannot 

apply to division. 
§ Apply properties to make it easier to find quotients. 

 
 
 
 
 

 

Students need not use formal terms for these properties. If 6 x 4 is known, then 4 x 6 = 24 is 
also known (Commutative property of multiplication). 3 x 5 x 2 can be found by 3 x 5 = 15, then 
15 x 2 = 30, or by 5 x 2 = 10, then 3 x 10 = 30 (Associative property of multiplication). Knowing 
that 8 x 5 = 40 and 8 x 2 = 16, one can find 8 x 7 as 8 x (5+2) = (8 x 5) + (8 x 2) = 40 + 16 = 56 
(Distributive property). 
 
 
 
 
 
 
 

ATTENDING TO MATH PRACTICES 
 
Model with mathematics (MP.4).  Students explain their selected reasoning strategy and listen 
and critique other students’ strategies, considering which strategies make sense and are 
efficient (MP.3). 
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OPERATIONS & ALGEBRAIC THINKING 
STANDARD 

3.OA.6 
MP.2 

 

Understand properties of multiplication and the relationship between multiplication and division. 
Understand division as an unknown-factor problem. For example, find 32 ÷ 8 by finding the number that makes 32 when multiplied by 8. 

LEARNING TARGETS CLARIFICATIONS 
 

§ Explain the relationship between multiplication and 
division. 

§ Create a division problem from a multiplication problem 
with an unknown factor. 

§ Use fact families to solve multiplication and division 
problems. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Find 32 ÷ 8 by finding the number that makes 32 when multiplied by 8. 
 

  

ATTENDING TO MATH PRACTICES 
 
Students think about 84 ÷ 4 as, “How many sets of 4 can be made from 84 items?” or “How 
many in a group, if there 84 items and 4 groups?” and use this relationship to solve the problem 
(MP.2). 
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OPERATIONS & ALGEBRAIC THINKING 

STANDARD 
3.OA.7 
MP.2, MP.8 

 Multiply and divide within 100. 
Fluently multiply and divide within 100, using strategies such as the relationship between multiplication and division (e.g., knowing that 8 
× 5 = 40, one knows 40 ÷ 5 = 8) or properties of operations.  

By the end of Grade 3, know from memory all products of two one-digit numbers. 

LEARNING TARGETS CLARIFICATIONS 
 

§ Fluently multiply any two-digit numbers with a product 
within 100 by using mental math strategies. 

§ Fluently divide whole numbers with a divisor within 100 
and with a whole number quotient by using mental math 
strategies. 

§ Fluently recall from memory the product of any two one-
digit numbers.  
 
 
 
 
 
 
 
 
 

 
	

Students determine multiplication and division strategies efficiently, accurately, flexibly and 
appropriately. Being fluent means students choose flexibly among methods and strategies to 
solve contextual and mathematical problems, they understand and explain their approaches and 
they produce accurate answers efficiently. Knowing 8 x 5 = 40, one knows 40 ÷ 5 = 8.  
 
Note: Reaching fluency is an ongoing process that will take much of the year. 
 

ATTENDING TO MATH PRACTICES 

 
By studying patterns and relationships in multiplication facts, students develop fluency for 
multiplication facts (MP.8). For example, students notice 4 x 6 is equivalent to 2 x 2 x 6 (doubling 
strategy). They know 9 facts can be found by thinking of the other factor x 10 and subtracting 
one group. For example, recognizing 9 x 8 is equivalent to 10 x 8 – 8. For each fact, the student 
thinks, “What reasoning strategy can I use that is more efficient than skip counting?” (MP.2). 
 
 
 
 
 
 
 
 
 

23



	 	  	
McCracken County Schools                     

Grade 3:  KAS     
Operations & Algebraic Thinking  

	

Intellectual Property McCracken County School. July 2011. Copyright 2010. National Governors Association Center for Best Practice and Council of Chief State School Officers.  All Rights Reserved.  
Reference  
Stiggins, Rick, Jan Chappuis, Judy Arter, and Steve Chappuis, Classroom Assessment for Student Learning.  2nd, Portland, ORE:  ETS, 2006.  
Bamberger, Honi. Christine Oberforf, Karren Schultz-Ferrell.  Math Misconceptions.  Portsmouth, NH.  2010. 	 	 	

OPERATIONS & ALGEBRAIC THINKING 

STANDARD 
3.OA.8 
MP.1, MP.4 

Solve problems involving the four operations, and identify and explain patterns in arithmetic. 
 
Use various strategies to solve two-step word problems using the four operations (involving only whole numbers with whole number 
answers). 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. 
 
This standard is limited to problems posed with whole numbers and having whole-number answers; students should know 
how to perform operations in the conventional order when there are no parentheses to specify a particular order. 

LEARNING TARGETS CLARIFICATIONS 
 

§ Write equations to represent two-step 
word problems, e.g. (4 x 10) + 32 = ___. 

§ Represent two-step missing addend 
problems with a letter for the unknown 
quantity, e.g. 72 = (4 x 10) + n. 

§ Choose the correct operation to perform 
the first computation, and choose the 
correct operation to perform the second 
computation in order to solve two-step 
word problems. 

§ Write equations using a letter for the 
unknown number. 

§ Decide an answer is reasonable using 
mental math and estimation strategies 
including rounding to check for 
reasonableness. 

 
TASKS:   
https://www.illustrativemathematics.org/content-
standards/3/OA/D/8/tasks/1301 

Students solve problems using models, pictures, words and numbers. Students explain how they solved the 
problem using accurate mathematical vocabulary and why their answer makes sense. Note: Estimation skills 
include identifying when estimation is appropriate, determining method of estimation and verifying solutions or 
determining the reasonableness of situations using various estimation strategies. The skill of estimating within 
context allows students to further develop their number sense. 
 
	
 

ATTENDING TO MATH PRACTICES 
Given a non-straightforward story situation about gathering apples and sharing them among 8 families, students 
decide on ways to make sense of the problem (MP.1). One student decides to use a bar diagram to make sense 
of the situation and then use the bar diagram to write equations and solve the problem (MP.4). 
 
Maggie was picking apples from her three apple trees. 
She picked some from the first tree and realized she 
should count the rest of what she was picking. She 
picked 24 apples from the second tree and 40 apples 
from the third tree. She had enough apples to give 10 
to each of eight families. How many apples did she pick 
from the first tree? 
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OPERATIONS & ALGEBRAIC THINKING 

STANDARD 
3.OA.9   
MP.3, MP.8 

Solve problems involving the four operations, and identify and explain patterns in arithmetic. 
Identify arithmetic patterns (including patterns in the addition table or multiplication table), and explain them using properties of 
operations. For example, observe that 4 times a number is always even, and explain why 4 times a number can be decomposed into 
two equal addends. 

LEARNING TARGETS CLARIFICATIONS 
§ Explain that when counting by 9 (starting at any 

number) the tens digit increases by 1 and the ones digit 
decreases by 1.  This can be explained by reasoning 
that adding 9 is equal to adding 10 and subtracting 1. 

§ Identify and describe arithmetic patterns in number 
charts, addition tables, and multiplication tables. 

§ Explain arithmetic patterns using properties of 
operations. 
 
 
TASKS: 
 

https://www.illustrativemathematics.org/content-
standards/3/OA/D/9/tasks/953 
 
https://www.illustrativemathematics.org/content-
standards/3/OA/D/9/tasks/955 
 
https://www.illustrativemathematics.org/content-
standards/3/OA/D/9/tasks/956 
 

 
Students observe 4 times a number is always even and explain why 4 times a number can be 
decomposed into two equal addends. 
 
 
 
 
 
 
 

ATTENDING TO MATH PRACTICES 
 
By studying patterns and relationships in multiplication facts, students develop fluency for multiplication 
facts (MP.8).  Students explain their selected reasoning strategy and listen and critique other students’ 
strategies, considering which strategies make sense and are efficient (MP.3). 
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GRADE 3 
ENDURING UNDERSTANDING: 
The value of a digit in our number system is determined by its place value position. 
Numbers can be decomposed and recomposed into component parts to add and subtract 
multi-digit numbers efficiently.   

ESSENTIAL QUESTIONS: 
How are place value patterns repeated in large numbers? 
How can I use place value to decompose numbers to find 
sums or differences? 

VOCABULARY   CRITICAL AREA OF FOCUS 
Order of operations 
Estimation 
Rounding 
Arithmetic pattern 
Place value 
Rounding 
Algorithm 
Multiply 
Scaled picture graph 
Scaled bar graph 
Line plot 
Scale 
Half/halves 
Quarter 
Fourth 
 

Developing understanding of multiplication and division and strategies for multiplication and division within 100  
Students develop an understanding of the meanings of multiplication and division of whole numbers through activities and problems involving equal-
sized groups, arrays, and area models; multiplication is finding an unknown product, and division is finding an unknown factor in these situations. For 
equal-sized group situations, division can require finding the unknown number of groups or the unknown group size. Students use properties of 
operations to calculate products of whole numbers, using increasingly sophisticated strategies based on these properties to solve multiplication and 
division problems involving single-digit factors. By comparing a variety of solution strategies, students learn the relationship between multiplication 
and division. 
Developing understanding of fractions, especially unit fractions (fractions with numerator 1)  
Students develop an understanding of fractions, beginning with unit fractions. Students view fractions in general as being built out of unit fractions, 
and they use fractions along with visual fraction models to represent parts of a whole. Students understand that the size of a fractional part is relative 
to the size of the whole. For example, 1/2 of the paint in a small bucket could be less paint than 1/3 of the paint in a larger bucket, but 1/3 of a ribbon 
is longer than 1/5 of the same ribbon because when the ribbon is divided into 3 equal parts, the parts are longer than when the ribbon is divided into 5 
equal parts. Students are able to use fractions to represent numbers equal to, less than, and greater than one. They solve problems that involve 
comparing fractions by using visual fraction models and strategies based on noticing equal numerators or denominators. 
Developing understanding of the structure of rectangular arrays and of area  
Students recognize area as an attribute of two-dimensional regions. They measure the area of a shape by finding the total number of same-size units 
of area required to cover the shape without gaps or overlaps, a square with sides of unit length being the standard unit for measuring area. Students 
understand that rectangular arrays can be decomposed into identical rows or into identical columns. By decomposing rectangles into rectangular 
arrays of squares, students connect area to multiplication, and justify using multiplication to determine the area of a rectangle. 
Describing and analyzing two-dimensional shapes  
Students describe, analyze, and compare properties of two-dimensional shapes. They compare and classify shapes by their sides and angles, and 
connect these with definitions of shapes. Students also relate their fraction work to geometry by expressing the area of part of a shape as a unit 
fraction of the whole. 
Solving multi-step problems  
Students apply previous understanding of addition and subtraction strategies and algorithms to solve multi-step problems. They reason abstractly and 
quantitatively by modeling problem situations with equations or graphs, assessing their processes and results, and justifying their answers through 
mental computation and estimation strategies. Students incorporate multiplication and division within 100 to solve multi-step problems with the four 
operations. 
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EXAMPLES OF FORMATIVE ASSESSMENT 

LAUNDRY DAY 
 
Two days prior to a final test for a unit, create ‘laundry day’ in the classroom during which students prepare to ‘clean up’ whatever it is they still might not understand. 
On that day, students enter the classroom to find different laundry jugs in 4 corners of the room. Each jug represents a different stage in their level of readiness for 
the test: 
• Tide – students select this detergent if they are believe the tidal wave of information might drown them. In the Tide corner the learning activities involve a 
comprehensive review of the information and/or an activity that might help the learners experience the information in a different way. Students from the Cheer group 
often times hang out here to mentor and find creative ways to represent the information that their peers might better understand. 
• Gain – students select this detergent if they understand the basics of the concepts taught, but seem to be missing some of the nuances or finer details. 
Learning activities in this corner involve investigation as students identify the details around which they are unsure and then examine the text, homework examples, 
internet sources and other classroom resources to gain their answers. 
• Bold – students select this detergent if they are fairly confident they will pass the unit exam, but still have a few niggling questions. Often times, Bold 
activities involve creating possible review activities for future classes or test questions for the teacher to consider and then challenging each other, as they might in a 
game show, with completing their own activities. 
• Cheer – students select this detergent if they are certain they will be successful on the exam. Cheer activities involve enrichment activities to extend and 
refine their learning. One such activity involves helping the students in the Tide section. Interestingly, a majority of the students in this category select the option of 
helping those in the Tide category. 
Using their homework as ‘evidence’ as to where they belong, students select the appropriate corner and move toward the laundry jug where they find the appropriate 
worksheets or activities or instructions to support their continued growth. Students work on these activities for two days and then they take the test. When 
“laundry day” becomes an established practice in the classroom, students come prepared with an understanding of which jug they will visit for that particular unit of 
study and they get right to work with addressing the responsibilities laid out for that detergent. None of the work generated in these few days ‘counts’ in the 
gradebook and students readily accept the opportunity to increase their chances of success on the test. 
 
Laundry Day is a formative assessment strategy mentioned by Cassandra Erkens in her article entitled "Scenarios on the Use of Formative Classroom Assessment" (2007).  This is a 
strategy where students evaluate their own learning in preparation for a chapter or unit test.  They group themselves in the classroom around four different kinds of laundry detergent: 
Tide, Gain, Bold and Cheer.  In their chosen corner they will work on activities to enrich or improve their understanding of the required content.  The teacher can readily assess the 
students' level of understanding of the basic concepts covered in the unit or chapter.  The teacher provides support as needed, as well as help being provided by students who are 
sure they have mastered the content.  None of the work generated during this time counts as a grade, but students are scaffolded to increase their chances of success on the 
upcoming test.                                      

For information on Laundry Day: .      Scenarios on the Use of Formative Classroom Assessment  (See page 4) 

http://fai.tie.wikispaces.net/file/view/1a_WY+State+Conf+HOs.pdf 
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NUMBER AND OPERATIONS IN BASE TEN 
STANDARD 

3.NBT.1  
MP.7 

Use place value understanding and properties of operations to perform multi-digit arithmetic. 
              A range of algorithms may be used. 
Use place value understanding to round whole numbers to the nearest 10 or 100. 

LEARNING TARGETS CLARIFICATIONS 
 

§ Identify names of places. 
§ Define “round or rounding” in relation 

to place value. 
§ Demonstrate rounding to nearest 10. 
§ Demonstrate rounding to nearest 100. 
§ Explain rules of rounding. 
§ Determine value of a digit according to 

its place. 
§ Cite examples of rounding numbers to 

nearest 10 or 100. 
§ Use place value to round whole 

numbers to 10 or 100. 
 
 
TASKS: 
https://www.illustrativemathematics.org/content
-standards/3/NBT/A/1/tasks/1806 
 
https://www.illustrativemathematics.org/content
-standards/3/NBT/A/1/tasks/745 
 
https://www.illustrativemathematics.org/content
-standards/3/NBT/A/1/tasks/1805 
 
 

 
On a number line, students determine 178 rounded to nearest 10 is 180. 
 
 
 
 
 
 
The use of terms like “round up” and “round down” confuse many students. For example, the number 37 would 
round to 40 or rounds up. The digit in the tens place is changed from 3 to 4 (rounds up). This thinking with 
student is what causes the problem when applied to rounding down. The number 32 should be rounded (down) 
to 30, but using the logic mentioned for rounding up, some students may look at the digit in the tens place and 
take it to the previous number, resulting in the incorrect value of 20. To remedy this misconception students 
need to use either a number line to visualize the placement of the number and/or ask the question: What tens 
are 32 between and which one is it closer to? Developing the understanding of what the answer choices are 
before rounding can alleviate much of the misconception and confusion related to rounding.  

ATTENDING TO MATH PRACTICES 
 
Look for and make use of structures (MP.7). 
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NUMBER AND OPERATIONS IN BASE TEN 
STANDARD 

3.NBT.2 
MP.2, MP.3 

Use place value understanding and properties of operations to perform multi-digit arithmetic. 
Fluently add and subtract within 1000 using strategies and algorithms based on place value, properties of operations, and/or the 
relationship between addition and subtraction. 

LEARNING TARGETS CLARIFICATIONS 
§ Know expanded notation for numbers up to 1000. 
§ Identify the people value of 2 and 3 digit numbers.  
§ Use strategies such as partial sums for addition, adding 

up and subtracting back (in large chunks) for subtraction, 
and/or the regrouping algorithms for addition and 
subtraction. 

§ Fluently add within 1000 by using an algorithm or 
strategy based on place value. 

§ Use the strategy of collecting the hundreds, tens, 
and ones. 

§ When necessary, compose ten ones to make a ten 
or compose ten tens to make a  hundred. 

§ Fluently subtract within 1000 by using algorithm or 
strategy based on place value. 

§ Use the strategy subtracting hundreds from 
hundreds, tens from tens, and ones from ones. 

§  When necessary, decompose a hundred into ten 
tens or decompose a ten into ten ones. 

§ Apply the commutative or associate property to add 
and subtract. 

 
 
TASKS: 
https://www.illustrativemathematics.org/content-
standards/3/NBT/A/2/tasks/1315 
 

Students determine addition and subtraction strategies efficiently, accurately, flexibly and 
appropriately. Being fluent means students are able to choose flexibly among methods and 
strategies to solve contextual and mathematical problems, they understand and are able to 
explain their approaches and they are able to produce accurate answers efficiently. 
 
Note: Reaching fluency is an ongoing process that will take much of the year. 
 
The use of terms like “round up” and “round down” confuse many students. For example, the 
number 37 would round to 40 or rounds up. The digit in the tens place is changed from 3 to 4 
(rounds up). This thinking with student is what causes the problem when applied to rounding 
down. The number 32 should be rounded (down) to 30, but using the logic mentioned for 
rounding up, some students may look at the digit in the tens place and take it to the previous 
number, resulting in the incorrect value of 20. To remedy this misconception students need to 
use either a number line to visualize the placement of the number and/or ask the question: What 
tens are 32 between and which one is it closer to? Developing the understanding of what the 
answer choices are before rounding can alleviate much of the misconception and confusion 
related to rounding. 

ATTENDING TO MATH PRACTICES 
 
Students look at the numbers in a problem and consider which strategy they will use to solve the 
given problem (MP.2). For example, for the problem 405 - 381, a student notices these values 
are close to each other, so rather than take away 381, they find the difference. They count up to 
400 (19) and add on 5 more to equal 24. For the problem 425 - 98, the student notices 98 is 
close to 100, so chooses to take away 100 and add 2 more back on to equal 327. Students 
share the strategy they used, why it works and why they chose it (MP.3). 
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NUMBER AND OPERATIONS IN BASE TEN 
STANDARD 

3.NBT.3 
MP.7, MP.8 

 

Use place value understanding and properties of operations to perform multi-digit arithmetic. 
Multiply one-digit whole numbers by multiples of 10 in the range 10–90 (e.g., 9 × 80, 5 × 60) using strategies based on place value 
and properties of operations. 

LEARNING TARGETS CLARIFICATIONS 
§ Demonstrate multiplying one-digit 

numbers by 10. 
§ Demonstrate multiplying one-digit 

numbers by multiples of 10 using 
strategies based on place value. 

§ Demonstrate multiplying one-digit 
numbers by multiples of 10 using 
operation properties. (6x70) = 6(7x10) 
= (6x7)x10  or  6x70 = (6x30) + (6x40). 
 
 
 

 
TASKS: 
https://www.illustrativemathematics.org/content
-standards/3/NBT/A/3/tasks/1445 
 

 
 
 
 
 
 

 

The use of terms like “round up” and “round down” confuse many students. For example, the number 37 would 
round to 40 or rounds up. The digit in the tens place is changed from 3 to 4 (rounds up). This thinking with 
student is what causes the problem when applied to rounding down. The number 32 should be rounded (down) 
to 30, but using the logic mentioned for rounding up, some students may look at the digit in the tens place and 
take it to the previous number, resulting in the incorrect value of 20. To remedy this misconception students 
need to use either a number line to visualize the placement of the number and/or ask the question: What tens 
are 32 between and which one is it closer to? Developing the understanding of what the answer choices are 
before rounding can alleviate much of the misconception and confusion related to rounding. 
 
 

ATTENDING TO MATH PRACTICES 
 
Look for and make use of structure (MP.7).  Look for and express regularity in repeated reasoning. (MP.8). 
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GRADE 3 
ENDURING UNDERSTANDING: 
Shapes in different categories may share attributes; the shared attributes can define a larger category. 
Area and perimeter are attributes used to describe and measure 2D figures. 
Data can be organized, represented, & interpreted in multiple ways for a variety of purposes. 

ESSENTIAL QUESTIONS: 
How do standard units enable people to 
measure data/ 

VOCABULARY  CRITICAL AREA OF FOCUS 
Area 
Unit square 
Area model 
Distributive property 
Perimeter 
Unit fraction 
Tiling 
Whole 
One-half 
One-third 
One-fourth 
One-sixth 
One-eighth 
Equivalent 
Numerator 
Denominator 
Quarter 
Half 
 
 
 
http://www.k-
5mathteachingresources.c
om/3rd-grade-math-
vocabulary.html 

Developing understanding of multiplication and division and strategies for multiplication and division within 100  
Students develop an understanding of the meanings of multiplication and division of whole numbers through activities and problems involving 
equal-sized groups, arrays, and area models; multiplication is finding an unknown product, and division is finding an unknown factor in these 
situations. For equal-sized group situations, division can require finding the unknown number of groups or the unknown group size. Students use 
properties of operations to calculate products of whole numbers, using increasingly sophisticated strategies based on these properties to solve 
multiplication and division problems involving single-digit factors. By comparing a variety of solution strategies, students learn the relationship 
between multiplication and division. 
Developing understanding of fractions, especially unit fractions (fractions with numerator 1)  
Students develop an understanding of fractions, beginning with unit fractions. Students view fractions in general as being built out of unit fractions, 
and they use fractions along with visual fraction models to represent parts of a whole. Students understand that the size of a fractional part is 
relative to the size of the whole. For example, 1/2 of the paint in a small bucket could be less paint than 1/3 of the paint in a larger bucket, but 1/3 
of a ribbon is longer than 1/5 of the same ribbon because when the ribbon is divided into 3 equal parts, the parts are longer than when the ribbon 
is divided into 5 equal parts. Students are able to use fractions to represent numbers equal to, less than, and greater than one. They solve 
problems that involve comparing fractions by using visual fraction models and strategies based on noticing equal numerators or denominators. 
Developing understanding of the structure of rectangular arrays and of area  
Students recognize area as an attribute of two-dimensional regions. They measure the area of a shape by finding the total number of same-size 
units of area required to cover the shape without gaps or overlaps, a square with sides of unit length being the standard unit for measuring area. 
Students understand that rectangular arrays can be decomposed into identical rows or into identical columns. By decomposing rectangles into 
rectangular arrays of squares, students connect area to multiplication, and justify using multiplication to determine the area of a rectangle. 
Describing and analyzing two-dimensional shapes  
Students describe, analyze, and compare properties of two-dimensional shapes. They compare and classify shapes by their sides and angles, 
and connect these with definitions of shapes. Students also relate their fraction work to geometry by expressing the area of part of a shape as a 
unit fraction of the whole. 
Solving multi-step problems  
Students apply previous understanding of addition and subtraction strategies and algorithms to solve multi-step problems. They reason abstractly 
and quantitatively by modeling problem situations with equations or graphs, assessing their processes and results, and justifying their answers 
through mental computation and estimation strategies. Students incorporate multiplication and division within 100 to solve multi-step problems 
with the four operations. 
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EXAMPLES OF FORMATIVE ASSESSMENT 
 

Exit Tickets 
1. Give students “tickets” – small pieces of paper designed to look like tickets, but with space for writing. 
2. Ask students two questions. One that requires a factual answer about the big idea of today’s lesson, but in their own words. A second question   
          should require more explanation of a concept. 
3. Give students five minutes at the end of class to write their answers. Their names do not go on these exit tickets. 
4. They must give you an Exit Ticket to leave class for the day. 5. Analyze the tickets to learn how many students got the big idea and how they  
           understand it or misunderstand it.  
Photocopy 4-6 on a single sheet of paper for your portfolio. Select ones that you learned something about your students from that you didn’t know 
before reading the Exit Tickets. 
 

One-Minute Papers 
1. Give students an open-ended question and one to three minutes to write their answers.  
2. Good questions: What is the most important thing we discussed today? Or What was the most confusing idea presented today?  
3. Collect the papers and use for promoting discussion, identifying misconceptions, or confusion.  
4. Photocopy samples of the papers to use with your reflections. 
 

Problem Solving Observation 
1. Give the class a complex problem to solve. Ask them to work in pairs.  
2. Good problems will have more than one part and will require students to explain their thinking 
          to each other. It may be helpful to use problems that require students to show their thinking in more than one way. Examples of showing their   
          thinking in more than one way might include graphing, diagramming, explaining how someone with a different perspective might answer the   
          question, and generating examples. 
3. Join one of the groups while they work. Have in mind that you are observing and focus in a way that you can write down later what you observed.  
          You may find it helpful to jot down 2 or 3 words during this observation to prompt your recall later. 
4. Prompt students to explain their thinking to each other. Ask them to say aloud what they are thinking while they are solving the problem. Prompt   
          them with questions such as “Why” “how are you deciding to” or “What were you thinking about when you did that.” 
5.       As soon as practical jot down notes about what you observed-especially including notes about student’s problem solving process and what  
          they understand about the process. 
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NUMBER AND OPERATIONS – FRACTIONS 
                   Grade 3 expectations in this domain are limited to fractions with denominators 2, 3, 4, 6, 8. 
STANDARD 

3.NF.1 
MP.2, MP.7 

Develop understanding of fractions as numbers. 
Understand a fraction 1/b as the quantity formed by 1 part when a whole is partitioned into b equal parts; understand a fraction a/b 
as the quantity formed by a parts of size 1/b. 

LEARNING TARGETS CLARIFICATIONS 
 

§ Define unit fraction. 
§ Explain that any unit fraction (1/b) as one part of a 

whole. 
§ Explain any fraction (a/b) as “a” (numerator) being the 

numbers of parts and “b” (denominator) as the total 
number of equal parts in the whole. 

 
 
 
 
TASKS: 
 
https://www.illustrativemathematics.org/content-
standards/3/NF/A/1/tasks/1502 
 
https://www.illustrativemathematics.org/content-
standards/3/NF/A/1/tasks/833 
 
 
 
 
 
 

The idea that the smaller the denominator, the smaller the piece or part of the set or the larger 
the denominator, the larger the piece or part of the set, is based on the comparison that in 
whole numbers the smaller a number, the less it is or the larger a number, the more it is. The 
use of different models, such as fraction bars and number lines, allows students to compare 
unit fractions to reason about their sizes.  
 
Students name parts of the whole using fractions and explain the fraction is made up of unit 
fractions. Students describe the numerator and the denominator using pictures, numbers and 
words. 4 6 = 1/6 + 1/6 + 1/6 + 1/6  

Note: grade 3 expectations in this domain are limited to fractions with denominators    
2, 3, 4, 6 and 8. 

 
ATTENDING TO MATH PRACTICES 

 
They locate 5/6 on a number line by accurately partitioning the line into 6 equal-length 
segments. They explain that 5/6 means five segments that are each one-sixth of a unit in 
length, for example counting, “One-sixth, two-sixths, three-sixths, four-sixths, five-sixths.” 
(MP.7). As they partition the line in other ways, they recognize three-sixths is half of the 
distance to 1 whole, as is 2/4 , 1/2 , and 4/8 , and reason these fractions are equivalent 
(MP.2). 
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NUMBER AND OPERATIONS – FRACTIONS 
                     Grade 3 expectations in this domain are limited to fractions with denominators 2, 3, 4, 6, 8. 
STANDARD 

3.NF.2 
MP.4 

Develop understanding of fractions as numbers. 
Understand a fraction as a number on the number line; represent fractions on a number line. 

LEARNING TARGETS CLARIFICATIONS 
§ Explain how 1/b can be represented on a number line 

in two ways. 
§ Show 1/b as a number that is located a distance of 

1/b to the right of 0. 
§ Show the size of each of the parts when a whole is 

partitioned into b equal parts. 
§ Explain how a/b can be represented on a number line 

in two ways. 
§ Show a number that is located a distance of a/b to the 

right of 0. 
§ Show the size of a part when a whole is partitioned 

into b equal parts. 
§ Represent a unit fraction (1/b) on a number line 

between 0 and 1. 
§ Represent any fraction (a/b) on a number line. 

 
 
 

TASKS: 
https://www.illustrativemathematics.org/content-
standards/3/NF/A/2/tasks/171 
 
https://www.illustrativemathematics.org/content-
standards/3/NF/A/2/tasks/170 

 
 
 
 
 
 
 

 
 
 
 
 

 
Note: grade 3 expectations in this domain are limited to fractions with denominators 2, 

3, 4, 6 and 8. 
 
 

ATTENDING TO MATH PRACTICES 
 
Students use the number line to reason about the relative size of a fraction (MP.4). 
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NUMBER AND OPERATIONS – FRACTIONS 
                     Grade 3 expectations in this domain are limited to fractions with denominators 2, 3, 4, 6, 8. 

STANDARD 
3.NF.2a 

MP.4 

Develop understanding of fractions as numbers. 
Understand a fraction as a number on the number line; represent fractions on a number line.  
Represent a fraction 1/b (unit fraction) on a number line by defining the interval from 0 to 1 as the whole and partitioning it into b 
equal parts.  

a. Recognize each part has size 1/b  
b. A unit fraction, 1/b is located 1/b of a whole unit from 0 on the number line. 

  
LEARNING TARGETS CLARIFICATIONS 

§ Correctly place unit fractions on unmarked number 
lines. 

§ Correctly place non-unit fractions between 0 and 1 on 
unmarked number lines. 

§ Use tick marks to indicate equal intervals. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 

 
 
 

 
Note: grade 3 expectations in this domain are limited to fractions with denominators    

2, 3, 4, 6 and 8. 
ATTENDING TO MATH PRACTICES 

 
Students use the number line to reason about the relative size of a fraction (MP.4). 
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NUMBER AND OPERATIONS – FRACTIONS 
                     Grade 3 expectations in this domain are limited to fractions with denominators 2, 3, 4, 6, 8. 
STANDARD 

3.NF.2b 
MP.4 

Develop understanding of fractions as numbers. 
Represent a non-fraction a/b on a number line by marking off a lengths of 1/b (unit fractions) from 0. Recognize that the resulting 
interval has size a/b and that its endpoint locates the non-unit fraction a/b on the number line. 

LEARNING TARGETS CLARIFICATIONS 
§ Correctly place non-unit fractions between 0 and 1 on 

unmarked number lines. 
§ Use tick marks to indicate equal intervals. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 

 
 
 

 
Note: grade 3 expectations in this domain are limited to fractions with denominators    

2, 3, 4, 6 and 8. 
ATTENDING TO MATH PRACTICES 

 
Students use the number line to reason about the relative size of a fraction (MP.4). 
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NUMBER AND OPERATIONS – FRACTIONS       
                      Grade 3 expectations in this domain are limited to fractions with denominators 2, 3, 4, 6, 8. 
STANDARD 

3.NF.3    
MP.2, MP.3 

 

Develop understanding of fractions as numbers. 
Explain equivalence of fractions in special cases, and compare fractions by reasoning about their size. 

LEARNING TARGETS CLARIFICATIONS 
 

§ Use models to show and explain equivalent fractions. 
§ Locate equivalent fractions on a number line. 
§ Use models to show and explain whole numbers as 

fractions. 
§ Locate whole numbers as fractions on a number line. 

 
 
 
 
 

TASKS: 
 
https://www.illustrativemathematics.org/content-
standards/3/NF/A/3/tasks/875 
 
https://www.illustrativemathematics.org/content-
standards/3/NF/A/3/tasks/460 
 
https://www.illustrativemathematics.org/content-
standards/3/NF/A/3/tasks/1453 
 

 
 

 
 
 
 
 
 
 

 
 
 
 
 

 
Note: grade 3 expectations in this domain are limited to fractions with denominators 2, 

3, 4, 6 and 8. 
 

ATTENDING TO MATH PRACTICES 
As they partition the line in other ways, they recognize three-sixths is half of the distance to 1 
whole, as is 2/ 4 , 1/2 , and 4/8 , and reason these fractions are equivalent (MP.2). Similarly, 
they can generate other illustrations or justifications to explain why two fractions are 
equivalent or not (MP.3). 
 
 

37



	 	  McCracken County Schools                     
Grade 3:  KAS    

Number Operations FRACTIONS 
	
	

Intellectual Property McCracken County School. July 2011. Copyright 2010. National Governors Association Center for Best Practice and Council of Chief State School Officers.  All Rights Reserved.  
Reference  
Stiggins, Rick, Jan Chappuis, Judy Arter, and Steve Chappuis, Classroom Assessment for Student Learning.  2nd, Portland, ORE:  ETS, 2006.  
Bamberger, Honi. Christine Oberforf, Karren Schultz-Ferrell.  Math Misconceptions.  Portsmouth, NH.  2010.	 	 	

NUMBER AND OPERATIONS – FRACTIONS 
                     Grade 3 expectations in this domain are limited to fractions with denominators 2, 3, 4, 6, 8. 

STANDARD 
3.NF.3a 
MP.2, MP.3 

Develop understanding of fractions as numbers. 
Explain equivalence of fractions in special cases and compare fractions by reasoning about their size. 
 
Understand two fractions as equivalent (equal) if they are the same size, or the same point on a number line. 

LEARNING TARGETS CLARIFICATIONS 
§ Use models to compare two fractions and record the 

comparison using <, >, or =. 
§ Explain how the size of equal parts can be used to 

compare two fractions with the same numerator, and 
explain how the number of equal parts can be used to 
compare two fractions with the same denominator. 

 
 
 
 
TASKS: 
 
 
https://www.illustrativemathematics.org/content-
standards/3/NF/A/3/tasks/871 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 

 
 
 
 
 

 
Note: grade 3 expectations in this domain are limited to fractions with denominators    

2, 3, 4, 6 and 8. 
 

ATTENDING TO MATH PRACTICES 
As they partition the line in other ways, they recognize three-sixths is half of the distance to 1 
whole, as is 2/ 4 , 1/2 , and 4/8 , and reason these fractions are equivalent (MP.2). Similarly, 
they can generate other illustrations or justifications to explain why two fractions are 
equivalent or not (MP.3). 
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NUMBER AND OPERATIONS – FRACTIONS 
                     Grade 3 expectations in this domain are limited to fractions with denominators 2, 3, 4, 6, 8. 

STANDARD 
3.NF.3b 
MP.2, MP.3 

 Develop understanding of fractions as numbers. 
Explain equivalence of fractions in special cases and compare fractions by reasoning about their size. 
 
Recognize and generate simple equivalent fractions. Explain why the fractions are equivalent through writing or drawing. 

LEARNING TARGETS CLARIFICATIONS 
§ Recognize simple equivalent fractions with denominators 

2, 3, 4, 6, and 8. 
§ Generate simple equivalent fractions with denominators 2, 

3, 4, 6, and 8. 
§ Use visual fraction models to prove equivalence. 

 
 
 
 
 

TASKS: 
 
https://www.illustrativemathematics.org/content-
standards/3/NF/A/3/tasks/1502 
 

 
 
 
 
 
 
 
 

 

Students think all shapes can be divided the same way. Present shapes other than circles, squares or 
rectangles to prevent students from over generalizing that all shapes can be divided the same way. For 
example, have students fold a triangle into eighths. Provide oral directions for folding the triangle:  

Ø Fold the triangle into half by folding the left vertex (at the base of the triangle) over to meet 
the right vertex.  

Ø Fold in this manner two more times.  
Ø Have students label each eighth using fractional notation. Then, have students count the 

fractional parts in the triangle (one-eighth, two-eighths, three-eighths, and so on). 
 
 
Note: grade 3 expectations in this domain 
are limited to fractions with denominators    

2, 3, 4, 6 and 8. 
 
 
 
 

ATTENDING TO MATH PRACTICES 
As they partition the line in other ways, they recognize three-sixths is half of the distance to 1 
whole, as is 2/ 4 , 1/2 , and 4/8 , and reason these fractions are equivalent (MP.2). Similarly, 
they can generate other illustrations or justifications to explain why two fractions are 
equivalent or not (MP.3). 
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NUMBER AND OPERATIONS – FRACTIONS 
                      Grade 3 expectations in this domain are limited to fractions with denominators 2, 3, 4, 6, 8. 

STANDARD 
3.NF.3c 
MP.2, MP.3 

 Develop understanding of fractions as numbers. 
Explain equivalence of fractions in special cases and compare fractions by reasoning about their size. 
 
Express whole numbers as fractions, and recognize fractions that are equivalent to whole numbers. Examples: Express 3 in the 
form 3 = 3/1; recognize that 6/1 = 6; locate 4/4 and 1 at the same point of a number line diagram. 

LEARNING TARGETS CLARIFICATIONS 
 

§ Explain how a fraction is equivalent to a whole 
number. 

§ Recognize the difference in a whole number and a 
fraction. 

§ Recognize whole numbers written in fractional parts 
on a number line. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 
 
 
 
 
 
 

 
 

 
Note: grade 3 expectations in this domain are limited to fractions with denominators    

2, 3, 4, 6 and 8. 
 

ATTENDING TO MATH PRACTICES 

As they partition the line in other ways, they recognize three-sixths is half of the distance to 1 
whole, as is 2/ 4 , 1/2 , and 4/8 , and reason these fractions are equivalent (MP.2). Similarly, 
they can generate other illustrations or justifications to explain why two fractions are 
equivalent or not (MP.3). 
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NUMBER AND OPERATIONS – FRACTIONS 
                    Grade 3 expectations in this domain are limited to fractions with denominators 2, 3, 4, 6, 8. 

STANDARD 
3.NF.3d 
MP.2, MP.3 

 Develop understanding of fractions as numbers. 
Explain equivalence of fractions in special cases and compare fractions by reasoning about their size. 
 
Compare two fractions with the same numerator or the same denominator by reasoning about their size. Recognize that 
comparisons are valid only when the two fractions refer to the same whole. Record the results of comparisons with the symbols >, 
=, or <, and justify the conclusions, e.g., by using a visual fraction model. 

LEARNING TARGETS CLARIFICATIONS 
 

§ Compare fractions with the same numerators by reasoning 
about their size (e.g. ¾ is greater than 3/6 because ¼ 
pieces are larger than 1/6 pieces) and justify the answer 
using visual models. 

§ Compare fractions with the same denominators by 
reasoning about their size (e.g.¾ is greater than 2/4 
because ¾ refers to more ¼ pieces) and justify the answer 
visual models. 

TASKS: 
 
https://www.illustrativemathematics.org/content-
standards/3/NF/A/3/tasks/880 
 
https://www.illustrativemathematics.org/content-
standards/3/NF/A/3/tasks/1353 
 
https://www.illustrativemathematics.org/content-
standards/3/NF/A/3/tasks/1354 
 
https://www.illustrativemathematics.org/content-
standards/3/NF/A/3/tasks/1356 

 
 
 
 
 
 
 

 
 

 
Note: grade 3 expectations in this domain are limited to fractions with denominators    

2, 3, 4, 6 and 8. 
 

ATTENDING TO MATH PRACTICES 

As they partition the line in other ways, they recognize three-sixths is half of the distance to 1 
whole, as is 2/ 4 , 1/2 , and 4/8 , and reason these fractions are equivalent (MP.2). Similarly, 
they can generate other illustrations or justifications to explain why two fractions are 
equivalent or not (MP.3). 
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GRADE 3 
ENDURING UNDERSTANDING: 
Fractions are a special type of numbers that refer to parts of a whole. 
Fractions fall between whole numbers on a number line. 
A unit fraction is a quantity.  Unit fractions are the building blocks of 
all other fractions. 

ESSENTIAL QUESTIONS: 
How can models be used to compute fractions with like and unlike denominators? 
How can models help us understand the addition and subtraction of decimals? 
How many ways can we use models to determine and compare equivalent fractions? 

VOCABULARY CRITICAL AREAS OF FOCUS 
 

Fraction 
Unit fraction 
Numerator 
Denominator 
Number line 
Equivalent 
Minute 
Volume 
Mass 
Standard units 
Fractional parts 
Whole number 
Hour, second 
Half past 
Quarter past / to 
Elapsed time 
Standard Unit 
Non-standard unit 
Inch, foot, yard 
Quarter inch 
Half inch 
Line plot 
Tally chart 
Liquid volume 
 
 

Developing understanding of multiplication and division and strategies for multiplication and division within 100  
Students develop an understanding of the meanings of multiplication and division of whole numbers through activities and problems involving equal-
sized groups, arrays, and area models; multiplication is finding an unknown product, and division is finding an unknown factor in these situations. For 
equal-sized group situations, division can require finding the unknown number of groups or the unknown group size. Students use properties of 
operations to calculate products of whole numbers, using increasingly sophisticated strategies based on these properties to solve multiplication and 
division problems involving single-digit factors. By comparing a variety of solution strategies, students learn the relationship between multiplication 
and division. 
Developing understanding of fractions, especially unit fractions (fractions with numerator 1)  
Students develop an understanding of fractions, beginning with unit fractions. Students view fractions in general as being built out of unit fractions, 
and they use fractions along with visual fraction models to represent parts of a whole. Students understand that the size of a fractional part is relative 
to the size of the whole. For example, 1/2 of the paint in a small bucket could be less paint than 1/3 of the paint in a larger bucket, but 1/3 of a ribbon 
is longer than 1/5 of the same ribbon because when the ribbon is divided into 3 equal parts, the parts are longer than when the ribbon is divided into 5 
equal parts. Students are able to use fractions to represent numbers equal to, less than, and greater than one. They solve problems that involve 
comparing fractions by using visual fraction models and strategies based on noticing equal numerators or denominators. 
Developing understanding of the structure of rectangular arrays and of area  
Students recognize area as an attribute of two-dimensional regions. They measure the area of a shape by finding the total number of same-size units 
of area required to cover the shape without gaps or overlaps, a square with sides of unit length being the standard unit for measuring area. Students 
understand that rectangular arrays can be decomposed into identical rows or into identical columns. By decomposing rectangles into rectangular 
arrays of squares, students connect area to multiplication, and justify using multiplication to determine the area of a rectangle. 
Describing and analyzing two-dimensional shapes  
Students describe, analyze, and compare properties of two-dimensional shapes. They compare and classify shapes by their sides and angles, and 
connect these with definitions of shapes. Students also relate their fraction work to geometry by expressing the area of part of a shape as a unit 
fraction of the whole. 
Solving multi-step problems  
Students apply previous understanding of addition and subtraction strategies and algorithms to solve multi-step problems. They reason abstractly and 
quantitatively by modeling problem situations with equations or graphs, assessing their processes and results, and justifying their answers through 
mental computation and estimation strategies. Students incorporate multiplication and division within 100 to solve multi-step problems with the four 
operations. 
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EXAMPLES OF FORMATIVE ASSESSMENT 
 

Math Journals 
 

 Using Math Journals with students is a great way for teachers to get a glimpse into students’ thinking as they work through the mathematical 
processes.   

 
Some topics that may be used in the Math Journal include: 

• Providing examples to show understanding of a concept 
• Writing word problems 
• Making predictions before a concept is taught 
• Recording definitions of key vocabulary 
• Writing descriptions or explanations of how a problem is solved 
• Justifying a solution to a problem 
• Writing a summary of the day’s lesson 
• Reflecting on the student’s own understanding and the questions that may still exist. 

These topics can help teachers identify strengths and weaknesses in their students and address their individual needs. 
 
Learning Logs are used for students' reflections on the material they are learning.  This type of journal is in common use among scientists and 
engineers.  In the log, students record the process they go through in learning something new, and any questions they may need to have clarified.  This 
allows students to make connections to what they have learned, set goals, and reflect upon their learning process. The act of writing about thinking 
helps students become deeper thinkers and better writers.  Teachers and students can use Learning Logs as classroom assessment for learning, as 
students record what they are learning and the questions they still have, and teachers monitor student progress toward mastery of the learning targets 
in their log entries.  By reading student logs and delivering descriptive feedback on what the student is doing well and suggestions for improvement. the 
teacher can make the Learning Log a powerful tool for learning. 
 
Instructional Strategies Online: What Are Learning Logs? http://olc.spsd.sk.ca/DE/PD/instr/strats/logs/ 

Writing to Learn: Learning Logs http://www.wku.edu/3kinds/mfllmpg.html 
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MEASUREMENT & DATA 

STANDARD 
3.MD.1   

MP.4, MP.6, MP.1,  
 

 Solve problems involving measurement and estimation of intervals of time, liquid volumes, and masses of objects. 
 
Tell and write time to the nearest minute and measure elapsed time intervals in minutes. Solve word problems involving addition 
and subtraction of time intervals within and across the hour in minutes. 
 

LEARNING TARGETS CLARIFICATIONS 
 

§ Identify time to the nearest minute. 
§ Write the time to the nearest minute. 
§ Measure a duration of time in minutes (recess is about 15 

minutes long, lunch is 30 minutes long). 
§ Solve addition word problems involving durations of time 

measured across the hour in minutes. 
§ Solve subtraction word problems involving durations of 

time measured across the hour in minutes. 
§ Solve problems involving time using a number line 

diagram. 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 
Students solve elapsed time problems using strategies and tools such as clock models and 
number lines (seeing a clock as a number line). 
 

ATTENDING TO MATH PRACTICES 
 
Students solve story situations using a model to support their reasoning (MP.4). For example, 
a student solves a task such as: you try to run for 15 minutes without stopping. When you look 
at the clock, the time is 2:52. What time will it say when you have reached 15 minutes? On an 
open number line, they show a jump from 2:52 to 3:00 as 8 minutes and then jump 7 minutes 
more to 3:07. Students estimate and then measure objects using standard units. For example, 
how many grams might balance with a selected item (MP.6)? 
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MEASUREMENT & DATA 

STANDARD 
3.MD.2 
MP.1, MP.6 

 

 Solve problems involving measurement and estimation of intervals of time, liquid volumes, and masses of objects. 
 
Measure and solve problems involving mass and liquid volume. a. Measure and estimate masses and liquid volumes of objects 
using standard units of grams (g), kilograms (kg) and liters (L). b. Add, subtract, multiply, or divide to solve one-step word problems 
involving masses or volumes that are given in the same units. 
 

LEARNING TARGETS CLARIFICATIONS 
§ Identify standard units of measure in liquid volumes 

and mass of objects. 
§ Estimate liquid volumes and masses of objects using 

standard units of measure. 
§ Measure liquid volumes and masses of objects using 

standard units of measure (grams, kilograms, & liters). 
§ Use a drawing to represent one-step word problems 

involving masses or volumes. 
§ Solve one-step word problems involving masses or 

volumes using addition, subtraction, multiplication, or 
division. 
 
 

TASKS: 
 
https://www.illustrativemathematics.org/content-
standards/3/MD/A/2/tasks/1929 
 
 
 
 

Ø Excludes compound units such as cm3 and finding the geometric volume of a 
container. 

Ø Excludes multiplicative comparison problems (problems involving notions of 
“times as much”) 
 

a. Students have multiple opportunities to weigh classroom objects and fill containers to help 
them develop a basic understanding of the size and weight of a liter, a gram and a kilogram. 
 
b. See Table 2 in Appendix A. 
 

ATTENDING TO MATH PRACTICES 
For example, a student solves a task such as: you try to run for 15 minutes without stopping. 
When you look at the clock, the time is 2:52. What time will it say when you have reached 15 
minutes? On an open number line, they show a jump from 2:52 to 3:00 as 8 minutes and then 
jump 7 minutes more to 3:07. Students estimate and then measure objects using standard 
units. For example, how many grams might balance with a selected item (MP.6)? 
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MEASUREMENT & DATA 

STANDARD 
3.MD.3 

MP.3, MP.5, MP.6 
 

Understand and apply the statistics process. 
Investigate questions involving categorical data.  

a. Identify a statistical question focused on categorical data and gather data;  
b. Create a scaled pictograph and a scaled bar graph to represent a data set (using technology or by hand);  
c. Make observations from the graph about the question posed, including “how many more” and “how many less” questions. 

 
LEARNING TARGETS CLARIFICATIONS 

§ Know one interval on a scaled bar 
graph represents a larger quantity. 

§ Know one picture on a scaled picture 
graph represents a larger quantity. 

§ Explain how bar graphs and picto- 
graphs provide opportunities to make 
comparisons. 

§ Identify a statistical question and 
create a scaled pictograph or bar 
graph with several categories to 
represent data (one picture represents 
x number of objects). 

§ Read and interpret scaled bar graphs 
in order to solve one and two-step 
“how many more” and “how many 
less” problems. 

 
 
TASKS:  
https://www.illustrativemathematics.org/content
-standards/3/MD/B/3/tasks/1315 
 
 

 
Students select a question of interest (how many pets does each classmate have), gather data and create a 
bar graph (each square in the bar graph might represent 2 pets). 
 
Although intervals on a bar graph are not in single units, students count each square as one. To avoid this 
error, have students include tick marks between each interval. Students should begin each scale with 0. They 
should think of skip counting when determining the value of a bar since the scale is not in single units.  
 

ATTENDING TO MATH PRACTICES 
 
They look at the data they have collected and decide on how to set up a graph to best communicate the data 
(MP.6). Students determine if the scale on a dot plot should be in whole numbers, halves or fourths, based on 
the data gathered. For example, if they measured the length of each person’s pencil to the nearest fourth inch, 
the related dot plot would be created using fourths (MP.6). 
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MEASUREMENT & DATA 

STANDARD 
3.MD.4 

MP.1, MP.3, MP.6 
 

Understand and apply the statistics process. 
 Investigate questions involving numerical data. 

a. Identify a statistical question focused on numerical data;  
b. Generate measurement data by measuring lengths using rulers marked with halves and fourths of an inch.  
c. Show the data by making a dot plot where the horizontal scale is marked off in appropriate units – whole numbers, halves, 

or quarters.  
d. Make observations from the graph about the question posed, including questions about the shape of the data and 

compare responses. 
LEARNING TARGETS CLARIFICATIONS 

§ Define whole 
§ Define half and quarter. 
§ Use a ruler to measure lengths in 

whole, half, and quarter inches. 
§ Gather and record measurement data 

using whole, half, and quarter inch. 
§ Identify a statistical questions and 

make a dot plot with the horizontal 
scale marked off in whole number, 
half, or quarter units. 

§ Use understanding of fractions on a 
number line to understand fractions on 
a ruler. 

§ Know dot plots with whole numbers 
must include all the whole numbers in 
the range. 

§ Know dot plots with fractions must 
include all whole numbers and 
fractions within the range (2, 21/4, 
21/2, 23/4, 3, 31/4, 31/2,..) 

§ Make observations and interpret data. 

Students measure objects in their desk to the nearest ½ or ¼ of an inch, display data collected on a dot plot 
and analyze the data. 
 
 
 
 
 
 
Although intervals on a bar graph are not in single units, students count each square as one. To avoid this 
error, have students include tick marks between each interval. Students should begin each scale with 0. They 
should think of skip counting when determining the value of a bar since the scale is not in single units.  
 

ATTENDING TO MATH PRACTICES 
 
Students understand the purpose of creating a graph is to make sense of data related to a question (MP.1). 
They look at the data they have collected and decide on how to set up a graph to best communicate the data 
(MP.6). Students determine if the scale on a dot plot should be in whole numbers, halves or fourths, based on 
the data gathered. For example, if they measured the length of each person’s pencil to the nearest fourth inch, 
the related dot plot would be created using fourths (MP.6). 
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MEASUREMENT & DATA 
STANDARD 

3.MD.5 
MP.5 

Geometric measurement:  understand concepts of area and relate area to multiplication and to addition. 
Recognize area as an attribute of plane figures and understand concepts of area measurement. 

LEARNING TARGETS CLARIFICATIONS 
§ Define area. 
§ Define perimeter as the distance around a figure. 
§ Know strategies for finding area and perimeter 

using multiplication and addition. 
§ Explain how rectangles can have the same 

perimeter and different areas or the same area 
and different perimeters. 

§ Define square unit. 
§ Define area as the measure of space within a 

plane figure. 
§ Explain why area is measured in square units. 
§ Cover the area of a plane figure with unit squares 

without gaps or overlaps. 
§ Define area. 
§ Define “unit square”. 
§ Relate the number (n) of unit squares to the area 

of a plane figure. 
 
 
 
 
 
 
 
 
 

 
A square with side length 1 unit, called “a unit square,” is said to have “one square unit” of area 
and can be used to measure area. 
 
 A plane figure which can be covered without gaps or overlaps by n 
unit squares is said to have an area of n square units. 

 
 
 
 
 
 
 
 

 
Students may confuse perimeter and area when they measure the sides of a rectangle and then 
multiply. They think the attribute they find is length, which is perimeter. Pose problems situations 
that require students to explain whether they are to find the perimeter or area.  

ATTENDING TO MATH PRACTICES 
Students use 1 inch color tiles to cover a rectangle, understanding that color tile as a square inch 
(MP.5). 
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MEASUREMENT & DATA 
STANDARD 

3.MD.6 
MP.5, MP.6 

Geometric measurement:  understand concepts of area and relate area to multiplication and to addition. 
Measure areas by counting unit squares (square cm, square m, square in, square ft, and improvised units). 

LEARNING TARGETS CLARIFICATIONS 
 

§ Measure the area of a shape or flat surface by 
covering it with unit squares with no gaps or 
overlaps. 

§ Model counting the number of unit squares used 
when measuring the area of a shape. 

 
 
 
TASKS: 
 
https://www.illustrativemathematics.org/content-
standards/3/MD/C/6/tasks/1502 
 
https://www.illustrativemathematics.org/content-
standards/3/MD/C/6/tasks/1515 
 
 
 
 
 
 
 
 
 

Students may confuse perimeter and area when they measure the sides of a rectangle and then 
multiply. They think the attribute they find is length, which is perimeter. Pose problems situations 
that require students to explain whether they are to find the perimeter or area.  
 
Students use grid paper of varying square units to count the number of unit squares in a figure. 
 

ATTENDING TO MATH PRACTICES 
 
Students use 1 inch color tiles to cover a rectangle, understanding that color tile as a square inch 
(MP.5). 
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MEASUREMENT & DATA 
STANDARD 

3.MD.7 
MP.1, MP.8 

 

Geometric measurement:  understand concepts of area and relate area to multiplication and to addition. 
Relate area to the operations of multiplication and addition. 

LEARNING TARGETS CLARIFICATIONS 
§ Use tiles to find the area of rectangles. 
§ Demonstrate how to multiply adjacent side 

lengths of rectangles to find the area. 
§ Explain the relationship between tiling and 

multiplying side lengths to find the area of 
rectangles. 

 
 
 
 

 
 
 
 

 
 
 
 
 
 
 
 
 
 

 

Students may confuse perimeter and area when they measure the sides of a rectangle and then multiply. 
They think the attribute they find is length, which is perimeter. Pose problems situations that require students 
to explain whether they are to find the perimeter or area.  
 
 

ATTENDING TO MATH PRACTICES 
 
As students place the tiles in repeated rows to fill the rectangle, they notice each row has the same 
number of tiles and the number of tiles that will fill a rectangle can be written as [number of tiles in 
one row] x [number of rows] (MP.8). They solve story problems that sometimes have the area as 
the unknown and sometimes have the number of rows or columns as the unknown and use their 
knowledge of area to solve the problem (MP.1). 
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MEASUREMENT & DATA 
STANDARD 

3.MD.7a 
MP.1, MP.8 

 

Geometric measurement:  understand concepts of area and relate area to multiplication and to addition. 
Find the area of a rectangle with whole-number side lengths by tiling it, and show that the area is the same as would be found by 
multiplying the side lengths. 

LEARNING TARGETS CLARIFICATIONS 
 

§ Demonstrate how to find the area of a rectangle 
by multiplying the lengths of adjacent sides. 

§ Solve real world and mathematical area problems 
by multiplying side lengths of rectangles. 

 
 
 
 
 
 
 
 
 
 
 
TASKS: 
 
https://www.illustrativemathematics.org/content-
standards/3/MD/C/7/tasks/1990 
 
 
 
 
 

Students may confuse perimeter and area when they measure the sides of a rectangle and then multiply. 
They think the attribute they find is length, which is perimeter. Pose problems situations that require students 
to explain whether they are to find the perimeter or area.  
 

ATTENDING TO MATH PRACTICES 
 
As students place the tiles in repeated rows to fill the rectangle, they notice each row has the same 
number of tiles and the number of tiles that will fill a rectangle can be written as [number of tiles in 
one row] x [number of rows] (MP.8). They solve story problems that sometimes have the area as 
the unknown and sometimes have the number of rows or columns as the unknown and use their 
knowledge of area to solve the problem (MP.1). 
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MEASUREMENT & DATA 
STANDARD 

3.MD.7b 
MP.1, MP.8 

 

Geometric measurement:  understand concepts of area and relate area to multiplication and to addition. 
Multiply side lengths to find areas of rectangles with whole-number side lengths in the context of solving real world and 
mathematical problems, and represent whole-number products as rectangular areas in mathematical reasoning. 

LEARNING TARGETS CLARIFICATIONS 
 

§ Use area models to explain the distributive 
property. 

§ Use rectangular arrays to represent whole-
number products in multiplication problems. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Students may confuse perimeter and area when they measure the sides of a rectangle and then multiply. 
They think the attribute they find is length, which is perimeter. Pose problems situations that require students 
to explain whether they are to find the perimeter or area.  
 

ATTENDING TO MATH PRACTICES 
 
As students place the tiles in repeated rows to fill the rectangle, they notice each row has the same 
number of tiles and the number of tiles that will fill a rectangle can be written as [number of tiles in 
one row] x [number of rows] (MP.8). They solve story problems that sometimes have the area as 
the unknown and sometimes have the number of rows or columns as the unknown and use their 
knowledge of area to solve the problem (MP.1). 
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MEASUREMENT & DATA 
STANDARD 

3.MD.7c 
MP.1, MP.8 

 

 Geometric measurement:  understand concepts of area and relate area to multiplication and to addition. 
Use tiling to show in a concrete case that the area of a rectangle with whole-number side lengths a and b + c is the sum of a × b 
and a × c. Use area models to represent the distributive property in mathematical reasoning. 

LEARNING TARGETS CLARIFICATIONS 
§ Use the distributive property to find the area of 

rectangles. 
§ Explain the relationship between tiling and 

multiplying side lengths to find the area of 
rectangles. 
 
 
 
 
 
 
 
 

TASKS: 
 
https://www.illustrativemathematics.org/content-
standards/3/MD/C/7/tasks/1992 
 

 
 
 
 

 

Students may confuse perimeter and area when they measure the sides of a rectangle and then multiply. 
They think the attribute they find is length, which is perimeter. Pose problems situations that require students 
to explain whether they are to find the perimeter or area.  
 

ATTENDING TO MATH PRACTICES 
 
 As students place the tiles in repeated rows to fill the rectangle, they notice each row has the 
same number of tiles and the number of tiles that will fill a rectangle can be written as [number of 
tiles in one row] x [number of rows] (MP.8). They solve story problems that sometimes have the 
area as the unknown and sometimes have the number of rows or columns as the unknown and 
use their knowledge of area to solve the problem (MP.1). 
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MEASUREMENT & DATA 
STANDARD 

3.MD.7d 
MP.1, MP.8 

 

 Geometric measurement:  understand concepts of area and relate area to multiplication and to addition. 
Recognize area as additive. Find areas of rectilinear figures by decomposing them into non-overlapping rectangles and adding the 
areas of the non-overlapping parts, applying this technique to solve real world problems. 

LEARNING TARGETS CLARIFICATIONS 
 

§ Decompose an irregular figure into non-
overlapping rectangles. 

§ Explain area as additive. 
§ Use the understanding of area as additive to 

solve word problems. 
 
 
 
 
 
 

TASKS: 
 
https://www.illustrativemathematics.org/content-
standards/3/MD/C/7/tasks/1515 
 
https://www.illustrativemathematics.org/content-
standards/3/MD/C/7/tasks/1836 
 

 
 
 
 

 

Students may confuse perimeter and area when they measure the sides of a rectangle and then multiply. 
They think the attribute they find is length, which is perimeter. Pose problems situations that require students 
to explain whether they are to find the perimeter or area.  
 

 
ATTENDING TO MATH PRACTICES 

 
 As students place the tiles in repeated rows to fill the rectangle, they notice each row has the 
same number of tiles and the number of tiles that will fill a rectangle can be written as [number of 
tiles in one row] x [number of rows] (MP.8). They solve story problems that sometimes have the 
area as the unknown and sometimes have the number of rows or columns as the unknown and 
use their knowledge of area to solve the problem (MP.1). 
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MEASUREMENT & DATA 

STANDARD 
3.MD.8 
MP.1, MP.4 

 

 Geometric measurement:  recognize perimeter as an attribute of plane figures and distinguish between linear and area 
measure. 
Solve real world and mathematical problems involving perimeters of polygons.  

a. Find the perimeter given the side lengths of a polygon.  
b. Find an unknown side length, given the perimeter and some lengths.  
c. Draw rectangles with the same perimeter and different areas or with the same area and different perimeters. 

 
LEARNING TARGETS CLARIFICATIONS 

 
§ Identify polygons. 
§ Define perimeter. 
§ Find the perimeter of polygons when given the lengths 

of all sides. 
§ Find the unknown side length of polygons when given 

the perimeter. 
§ Show how rectangles with the same perimeter can 

have different areas. 
§ Demonstrate how rectangles with the same area can 

have different perimeters. 
§ Solve word problems involving perimeter. 
§ Investigate the relationship of area and perimeter 

when rectangles have the same perimeter and 
different areas or the same area and different 
perimeters. 
 

 

 

ATTENDING TO MATH PRACTICES 
 
 Students recognize perimeter is a measure of length and see perimeters of polygons as a 
collection of side lengths added together to form the perimeter (MP.1). Therefore, they see if a side 
length is missing, it is like a missing addend problem and write an equation or draw a bar diagram 
to solve for the missing value (MP.4). Students recognize they can use a given perimeter (such as 
16 inches) and form different rectangles (such as 4 x 4, 3 x 5, 2 x 6, 1 x 7) and that these 
rectangles have different areas (MP.1) 
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GRADE 3 
ENDURING UNDERSTANDING: 
Shapes in different categories may share attributes; the shared attributes can define a larger category. 
Area and perimeter are attributes used to describe and measure 2D figures. 
Data can be organized, represented, & interpreted in multiple ways for a variety of purposes. 

ESSENTIAL QUESTIONS: 
How do standard units enable people to 
measure data/ 

VOCABULARY  CRITICAL AREA OF FOCUS 
Area 
Plane figure 
Unit square 
Area model 
Distributive property 
Additive 
Perimeter 
Attribute 
Quadrilateral 
Rectangle 
Rhombus 
Square 
Polygon 
Parallelogram 
Trapezoid 
Kite 
Unit fraction 
 
 
http://www.k-
5mathteachingresources.com/3r
d-grade-math-vocabulary.html 
 

Developing understanding of multiplication and division and strategies for multiplication and division within 100  
Students develop an understanding of the meanings of multiplication and division of whole numbers through activities and problems involving equal-sized 
groups, arrays, and area models; multiplication is finding an unknown product, and division is finding an unknown factor in these situations. For equal-
sized group situations, division can require finding the unknown number of groups or the unknown group size. Students use properties of operations to 
calculate products of whole numbers, using increasingly sophisticated strategies based on these properties to solve multiplication and division problems 
involving single-digit factors. By comparing a variety of solution strategies, students learn the relationship between multiplication and division. 
Developing understanding of fractions, especially unit fractions (fractions with numerator 1)  
Students develop an understanding of fractions, beginning with unit fractions. Students view fractions in general as being built out of unit fractions, and 
they use fractions along with visual fraction models to represent parts of a whole. Students understand that the size of a fractional part is relative to the 
size of the whole. For example, 1/2 of the paint in a small bucket could be less paint than 1/3 of the paint in a larger bucket, but 1/3 of a ribbon is longer 
than 1/5 of the same ribbon because when the ribbon is divided into 3 equal parts, the parts are longer than when the ribbon is divided into 5 equal parts. 
Students are able to use fractions to represent numbers equal to, less than, and greater than one. They solve problems that involve comparing fractions by 
using visual fraction models and strategies based on noticing equal numerators or denominators. 
Developing understanding of the structure of rectangular arrays and of area  
Students recognize area as an attribute of two-dimensional regions. They measure the area of a shape by finding the total number of same-size units of 
area required to cover the shape without gaps or overlaps, a square with sides of unit length being the standard unit for measuring area. Students 
understand that rectangular arrays can be decomposed into identical rows or into identical columns. By decomposing rectangles into rectangular arrays of 
squares, students connect area to multiplication, and justify using multiplication to determine the area of a rectangle. 
Describing and analyzing two-dimensional shapes  
Students describe, analyze, and compare properties of two-dimensional shapes. They compare and classify shapes by their sides and angles, and 
connect these with definitions of shapes. Students also relate their fraction work to geometry by expressing the area of part of a shape as a unit fraction of 
the whole. 
Solving multi-step problems  
Students apply previous understanding of addition and subtraction strategies and algorithms to solve multi-step problems. They reason abstractly and 
quantitatively by modeling problem situations with equations or graphs, assessing their processes and results, and justifying their answers through mental 
computation and estimation strategies. Students incorporate multiplication and division within 100 to solve multi-step problems with the four operations. 
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EXAMPLES OF FORMATIVE ASSESSMENT 
 

Exit Tickets 
1. Give students “tickets” – small pieces of paper designed to look like tickets, but with space for writing. 
2. Ask students two questions. One that requires a factual answer about the big idea of today’s lesson, but in their own words. A second question   
          should require more explanation of a concept. 
3. Give students five minutes at the end of class to write their answers. Their names do not go on these exit tickets. 
4. They must give you an Exit Ticket to leave class for the day. 5. Analyze the tickets to learn how many students got the big idea and how they  
           understand it or misunderstand it.  
Photocopy 4-6 on a single sheet of paper for your portfolio. Select ones that you learned something about your students from that you didn’t know before reading 
the Exit Tickets. 
 

One-Minute Papers 
1. Give students an open-ended question and one to three minutes to write their answers.  
2. Good questions: What is the most important thing we discussed today? Or What was the most confusing idea presented today?  
3. Collect the papers and use for promoting discussion, identifying misconceptions, or confusion.  
4. Photocopy samples of the papers to use with your reflections. 
 

Problem Solving Observation 
1. Give the class a complex problem to solve. Ask them to work in pairs.  
2. Good problems will have more than one part and will require students to explain their thinking 
          to each other. It may be helpful to use problems that require students to show their thinking in more than one way. Examples of showing their   
          thinking in more than one way might include graphing, diagramming, explaining how someone with a different perspective might answer the   
          question, and generating examples. 
3. Join one of the groups while they work. Have in mind that you are observing and focus in a way that you can write down later what you observed.  
          You may find it helpful to jot down 2 or 3 words during this observation to prompt your recall later. 
4. Prompt students to explain their thinking to each other. Ask them to say aloud what they are thinking while they are solving the problem. Prompt   
          them with questions such as “Why” “how are you deciding to” or “What were you thinking about when you did that.” 
5.       As soon as practical jot down notes about what you observed-especially including notes about student’s problem solving process and what  
          they understand about the process. 
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GEOMETRY 

STANDARD 
3.G.1       

MP.6, MP.7 
 

 Reason with shapes and their attributes. 
Classify polygons by attributes.  

a. Recognize and classify polygons based on the number of sides and vertices (triangles, quadrilaterals, pentagons and hexagons).  
b. Recognize and classify quadrilaterals (rectangles, squares, parallelograms, rhombuses, trapezoids) by side lengths and 

understanding shapes in different categories may share attributes and the shared attributes can define a larger category.  
c. Identify shapes that do not belong to a given category or subcategory. 

 
LEARNING TARGETS CLARIFICATIONS 

§ Identify rhombus, rectangle, square, trapezoid, 
parallelogram and kite as examples of quadrilaterals. 

§ Draw examples of quadrilaterals that do not belong to any 
subcategory (not rhombuses, rectangles, or squares, etc.) 
such as trapezoids and/ or various sizes and shapes of 
convex and concave quadrilaterals.) 

§ Define polygon. 
§ Use attributes to identify shapes. 
§ Use attributes to classify shapes into categories. 

 
 

 
 
 
SUPPORT: 
 
https://www.mathsisfun.com/quadrilaterals.html 
 
 
 

 
 
 

 
Students describe, analyze and compare properties of two–dimensional shapes. 
 
Students may identify a square as a “non-rectangle” or a “non-rhombus” based on limited images they 
see. They do not recognize that a square is a rectangle because it has all of the properties of a 
rectangle. They may list properties of each shape separately, but not see the interrelationships between 
the shapes. For example, students do not look at the properties of a square that are characteristic of 
other figures as well. Providing opportunities for students to physically change the angles in squares to 
form rhombi, or rectangles to form parallelograms allows the visualization of their common relationships. 
(Lace a set of four congruent straws on yarn, string or pipe cleaners creating a square. Change the 
angle sizes to create a rhombus. Discuss the common characteristics and the unique characteristics.)  
 

ATTENDING TO MATH PRACTICES 
 
Students describe attributes they notice for a particular type of quadrilateral, focusing on side lengths 
and angles (MP.6). 
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GEOMETRY 
STANDARD 

3.G.1-A      
MP.6, MP.7 

 

 Reason with shapes and their attributes. 
Classify polygons by attributes.  

a. Recognize and classify polygons based on the number of sides and vertices (triangles, quadrilaterals, pentagons and hexagons).  
 

LEARNING TARGETS CLARIFICATIONS 
§ Define polygon. 
§ Describe shapes by their attributes. 
§ Classify shapes by categories. 
§ Use attributes to identify shapes. 
§ Use attributes to classify shapes into categories. 

 
 

 
 
 
SUPPORT: 
 
https://www.mathsisfun.com/quadrilaterals.html 
 
 

https://www.zapzapmath.com/shape-games-for-kids/classifying-
quadrilaterals 

 
 
 
 
 
 
 
 
 

Students may identify a square as a “non-rectangle” or a “non-rhombus” based on limited images they see. They 
do not recognize that a square is a rectangle because it has all of the properties of a rectangle. They may list 
properties of each shape separately, but not see the interrelationships between the shapes. For example, students 
do not look at the properties of a square that are characteristic of other figures as well. Providing opportunities for 
students to physically change the angles in squares to form rhombi, or rectangles to form parallelograms allows the 
visualization of their common relationships. (Lace a set of four congruent straws on yarn, string or pipe cleaners 
creating a square. Change the angle sizes to create a rhombus. Discuss the common characteristics and the 
unique characteristics.)  
 

ATTENDING TO MATH PRACTICES 
 
Students describe attributes they notice for a particular type of quadrilateral, focusing on side lengths 
and angles (MP.6). 
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GEOMETRY 

STANDARD 
3.G.1-B      
MP.6, MP.7 

 

 Reason with shapes and their attributes. 
Classify polygons by attributes.  

b. Recognize and classify quadrilaterals (rectangles, squares, parallelograms, rhombuses, trapezoids) by side lengths and 
understanding shapes in different categories may share attributes and the shared attributes can define a larger category.  
 

LEARNING TARGETS CLARIFICATIONS 
§ Define quadrilateral 
§ Identify rhombus, rectangle, square, trapezoid, 

parallelogram and kite as examples of quadrilaterals. 
§ Draw examples of quadrilaterals that do not belong to any 

subcategory (not rhombuses, rectangles, or squares, etc.) 
such as trapezoids and/ or various sizes and shapes of 
convex and concave quadrilaterals.) 

§ Use attributes to identify shapes. 
§ Use attributes to classify shapes into categories. 
§ Draw quadrilaterals that do not belong to any subcategory. 
§ Understand that shapes in different categories (e.g., 

rhombuses, rectangles, and others) may share attributes 
(e.g., having four sides), and that the shared attributes can 
define a larger category (e.g., quadrilaterals). 

§ Recognize rhombuses, rectangles, and squares as 
examples of quadrilaterals, and draw examples of 
quadrilaterals that do not belong to any of these 
subcategories. 
 
SUPPORT: 
 
https://www.mathsisfun.com/quadrilaterals.html 
 

https://www.iknowit.com/lessons/d-geometry-quadrilaterals.html 
 

Students may identify a square as a “non-rectangle” or a “non-rhombus” based on limited images they see. They 
do not recognize that a square is a rectangle because it has all of the properties of a rectangle. They may list 
properties of each shape separately, but not see the interrelationships between the shapes. For example, students 
do not look at the properties of a square that are characteristic of other figures as well. Providing opportunities for 
students to physically change the angles in squares to form rhombi, or rectangles to form parallelograms allows the 
visualization of their common relationships. (Lace a set of four congruent straws on yarn, string or pipe cleaners 
creating a square. Change the angle sizes to create a rhombus. Discuss the common characteristics and the 
unique characteristics.)  
 

ATTENDING TO MATH PRACTICES 
 
Students describe attributes they notice for a particular type of quadrilateral, focusing on side lengths 
and angles (MP.6). 
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GEOMETRY 
STANDARD 

3.G.1-C      
MP.6, MP.7 

 

 Reason with shapes and their attributes. 
Classify polygons by attributes.  

c. Identify shapes that do not belong to a given category or subcategory. 
 

LEARNING TARGETS CLARIFICATIONS 
§ Classify and sort polygons and quadrilaterals by attributes 

and properties. 
§ Investigate composing and decomposing two-dimensional 

shapes. 
§ Use attributes and properties to solve problems. 
§ Use attributes to identify shapes. 
§ Use attributes to classify shapes into categories. 

 
 

 
 
 
 
SUPPORT: 
 
https://www.mathsisfun.com/quadrilaterals.html 
 
 
 

 
 
 
 
 
 

Students may identify a square as a “non-rectangle” or a “non-rhombus” based on limited images they see. They 
do not recognize that a square is a rectangle because it has all of the properties of a rectangle. They may list 
properties of each shape separately, but not see the interrelationships between the shapes. For example, students 
do not look at the properties of a square that are characteristic of other figures as well. Providing opportunities for 
students to physically change the angles in squares to form rhombi, or rectangles to form parallelograms allows the 
visualization of their common relationships. (Lace a set of four congruent straws on yarn, string or pipe cleaners 
creating a square. Change the angle sizes to create a rhombus. Discuss the common characteristics and the 
unique characteristics.)  
 

ATTENDING TO MATH PRACTICES 
 
Students describe attributes they notice for a particular type of quadrilateral, focusing on side lengths 
and angles (MP.6). 
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GEOMETRY 
STANDARD 

3.G.2        
MP.2, MP.5 

 

 Reason with shapes and their attributes. 
 Partition shapes into parts with equal areas. Express the area of each part as a unit fraction of the whole. For example, partition a shape 
into 4 parts with equal area, and describe the area of each part as 1/4 of the area of the shape.         

LEARNING TARGETS CLARIFICATIONS 
 

TEACH THIS STANDARD IN 
CONJUNCTION WITH FRACTIONS! 

 
§ Define partition as dividing. 
§ Partition shapes into equal parts with equal areas. 
§ Explain any unit fraction (1/b) as one part of a whole 

divided into b equal parts. 
§ Describe the equal parts of a circle and rectangle with 

words (halves, fourths, and quarters). 
§ Explain the more equal parts in a circle or rectangle, the 

smaller the parts. 
§ Partition a circle and rectangle into two and four equal 

parts. 
TASKS: 
 
https://www.illustrativemathematics.org/content-
standards/3/G/A/2/tasks/1061 
 
https://www.illustrativemathematics.org/content-
standards/3/G/A/2/tasks/1014 
 
https://www.illustrativemathematics.org/content-
standards/3/G/A/2/tasks/1502 

 

 
Partitioned parts should be halves, thirds, fourths, sixths, eighths. Students partition a shape into 6 parts 
with equal areas and describe the area of each part as 1/6 of the area of the shape. 
 
Students may identify a square as a “non-rectangle” or a “non-rhombus” based on limited images they 
see. They do not recognize that a square is a rectangle because it has all of the properties of a 
rectangle. They may list properties of each shape separately, but not see the interrelationships between 
the shapes. For example, students do not look at the properties of a square that are characteristic of 
other figures as well. Providing opportunities for students to physically change the angles in squares to 
form rhombi, or rectangles to form parallelograms allows the visualization of their common relationships. 
(Lace a set of four congruent straws on yarn, string or pipe cleaners creating a square. Change the 
angle sizes to create a rhombus. Discuss the common characteristics and the unique characteristics.)  
 

ATTENDING TO MATH PRACTICES 
 
Students use a variety of tools and drawings to show fractional parts (MP.5) and they reason if a shape 
is partitioned into four equal-sized parts (even if they are not the same shape), each part represents one-
fourth of the whole shape (MP.2). 
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Appendix A: Tables  
Table 1 

 Common Addition and Subtraction Situations1  
 Result Unknown Change Unknown Start Unknown 

Add To 

Two bunnies sat on the grass. Three 
more bunnies hopped there. How 
many bunnies are on the grass now? 
 

2 + 3 = ? 

Two bunnies were sitting on the grass. Some more 
bunnies hopped there. Then there were five 
bunnies. How many bunnies hopped over to the 
first two? 

2 + ? = 5 

Some bunnies were sitting on the grass. Three 
more bunnies hopped there. Then there were five 
bunnies. How many bunnies were on the grass 
before? 

? + 3 = 5 

Take 
From 

Five apples were on the table. I ate 
two apples. How many apples are on 
the table now? 

5 – 2 = ? 

Five apples were on the table. I ate some apples. 
Then there were three apples. How many apples 
did I eat? 

5 - ? = 3 

Some apples were on the table. I ate two apples. 
Then there were three apples. How many apples 
were on the table before? 

? – 2 = 3 
 

 Total Unknown Addend Unknown Both Addends Unknown3 

Put 
Together/ 

Take 
Apart2 

Three red apples and two green 
apples are on the table. How many 
apples are on the table? 

3 + 2 = ? 

Five apples are on the table. Three are red and the 
rest are green. How many apples are green? 

 
3 + ? = 5, 5 – 3 = ? 

Grandma has five flowers. How many can she put 
in her red vase and how many in her blue vase? 
 

5 = 0 + 5, 5 = 5 + 0 
5 = 1 + 4, 5 = 4 + 1 
5 = 2 + 3, 5 = 3 + 2 

 

 Difference Unknown Bigger Unknown Smaller Unknown 

Compare4 

(“How many more?” version): 
Lucy has two apples. Julie has five 
apples. How many more apples does 
Lucy have than Julie? 

(“How many fewer?” version): 
Lucy has two apples. Julie has five 
apples. How many fewer apples does 
Lucy have than Julie? 

2 + ? = 5, 5 – 2 = ? 

(Version with “more”): 
Julie has three more apples than Lucy. Lucy has two 
apples. How many apples does Julie have? 

(Version with “fewer”): 
Lucy has three fewer apples than Julie. Lucy has 
two apples. How many apples does Julie have? 
 

 
2 + 3 = ?, 3 + 2 = ? 

(Version with “more”): 
Julie has three more apples than Lucy. Julie has 
five apples. How many apples does Lucy have? 

(Version with “fewer”): 
Lucy has three fewer apples than Julie. Julie has 
five apples. How many apples does Lucy have? 
 

 
5 – 3 = ?, ? + 3 = 5 

Blue shading indicates the four Kindergarten problem subtypes. Students in grades 1 and 2 work with all subtypes and variants (blue and green). Yellow indicates problems that are the difficult four problem subtypes 
students in grade 1 work with but do not need to master until grade 2. 
1 Adapted from Box 2-4 of National Research Council (2009, op. cit., pp. 32, 33). 
2These take apart situations can be used to show all the decompositions of a given number. The associated equations, which have the total on the left of the equal sign, help children understand that the = sign does not 
always mean makes or results in but always does mean is the same number as.  
3 Either addend can be unknown, so there are three variations of these problem situations. Both Addends Unknown is a productive extension of this basic situation especially for small numbers less than or equal to 10.  
4 For the Bigger Unknown or Smaller Unknown situations, one version directs the correct operation (the version using more for the bigger unknown and using less for the smaller unknown). The other versions are more 
difficult. 
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Table 2 
Common Multiplication and Division Situations1 

  
Unknown Product 

 
Group Size Unknown 

 
Number of Groups Unknown 

  
3 × 6 = ? 

 
3 × ? = 18 and 18 ÷ 3 = ? 

 
? × 6 = 18 and 18 ÷ 6 = ? 

Equal 
Groups 

There are 3 bags with 6 plums in each 
bag. How many plums are there in all? 

 
Measurement example: you need 3 

lengths of string, each 6 inches long. How 
much string will you need all together? 

If 18 plums are shared equally into 3 bags, 
then how many plums will be in each bag? 

 
Measurement example: you have 18 inches of 
string which you will cut into 3 equal pieces. 

How long will each piece of string be? 

If 18 plums are to be packed 6 to a bag, then how 
many bags are needed? 

 
Measurement example: you have 18 inches of 
string which you will cut into pieces that are 6 

inches long. How many pieces of string will you 
have? 

Arrays,2 
Area3 

There are three rows of apples with 6 
apples in each row. How many apples are 

there? 
 
Area example: what is the area of a 3 cm 

by 6 cm triangle? 

If 18 apples are arranged into 3 equal rows, 
how many apples will be in each row? 

 
Area example: a rectangle has area of 18 

square centimeters. If one side is 3 cm long, 
how long is a side next to it? 

If 18 apples are arranged into equal rows of 6 
apples, how many rows will there be? 

Area example: a rectangle has area of 18 square 
centimeters. If one side is 6 cm long, how long is 

the side next to it? 

Compare 

A blue hat costs $6. A red hat costs 3 
times as much as the blue hat. How much 

does the red hat cost? 
 
Measurement example: a rubber band is 6 
cm long. How long will the rubber band be 
when it is stretched to be 3 times as long? 

A red hat costs $18 and that is 3 times as much 
as a blue hat costs. How much does a blue hat 

cost? 
 

Measurement example: a rubber band is 
stretched to be 18 cm long and is 3 times as 

long as it was at first. How long was the rubber 
band at first? 

A red hat costs $18 and a blue hat costs $6. How 
many times as much does the red hat cost as the 

blue? 
 

Measurement example: a rubber band was 6 cm 
long at first. Now it is stretched to be 18 cm long. 

How many times as long is the rubber band now as 
it was at first? 

 
 
General 

 

 
a × b = ? 

 

 
a × ? = p and p ÷ a = ? 

 
? × b =p and p ÷ b = ? 

 

1 The first examples in each cell are examples of discrete things. These are easier for students and should be given before the measurement examples.  
2 The language in the array examples shows the easiest form of array problems. A harder form is to use the terms rows and columns: the apples in the grocery window are in 
3 rows and 6 columns. How many apples are in there? Both forms are valuable.  
3 Area involves arrays of squares that have been pushed together so that there are no gaps or overlaps, so array problems include these especially important measurement 
situations. 
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Properties of Operations 
 

The variables a, b and c stand for arbitrary numbers in a given number system.  
The properties of operations apply to the rational number system, the real number system and the complex number system. 

Associative property of addition (𝑎𝑎 +  𝑏𝑏)  +  𝑐𝑐 =  𝑎𝑎 +  (𝑏𝑏 +  𝑐𝑐) 

Commutative property of addition 𝑎𝑎 +  𝑏𝑏 =  𝑏𝑏 +  𝑎𝑎 

Additive identity property of 0 𝑎𝑎 +  0 =  0 +  𝑎𝑎 =  𝑎𝑎 

Existence of additive inverses For every a there exists –a so that a + (-a) = (-a) + a = 0 

Associative property of multiplication (𝑎𝑎 ×  𝑏𝑏)  ×  𝑐𝑐 =  𝑎𝑎 𝑥𝑥 (𝑏𝑏 ×  𝑐𝑐) 

Commutative property of multiplication 𝑎𝑎 ×  𝑏𝑏 =  𝑏𝑏 ×  𝑎𝑎 

Multiplicative identity property of 1 𝑎𝑎 ×  1 =  1 ×  𝑎𝑎 =  𝑎𝑎 

Existence of multiplicative inverses For every a ≠ 0 there exists 1
𝑎𝑎

 so that a × 1
𝑎𝑎

 = 1
𝑎𝑎

 × a = 1 

Distributive property of multiplication over addition 𝑎𝑎 ×  (𝑏𝑏 +  𝑐𝑐)  =  𝑎𝑎 ×  𝑏𝑏 +  𝑎𝑎 ×  𝑐𝑐 
 

Table 4 
Properties of Equality 

 

The variables a, b and c stand for arbitrary numbers in the rational, real or complex number systems. 
Reflexive property of equality 𝑎𝑎 =  𝑎𝑎 

Symmetric property of equality If 𝑎𝑎 =  𝑏𝑏, then 𝑏𝑏 =  𝑎𝑎 

Transitive property of equality If 𝑎𝑎 =  𝑏𝑏 and  𝑏𝑏 =  𝑐𝑐, then a = c 

Addition property of equality If a = b, then a + c = b + c  

Subtraction property of equality If a = b, then a – c = b – c  

 Multiplication property of equality If a = b, then a x c = b x c 

Division property of equality If a = b and c ≠ 0, then a ÷ c = b ÷ c 

Substitution property of equality  If a = b, then b may be substituted for a in any expression 
containing a.   
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Table 5 
Properties of Inequality 

 
The variables a, b and c stand for arbitrary numbers in the rational or real number systems. 

Exactly one of the following is true: a < b, a = b, a > b 
If a > b and b > c then a > c  

If a > b, then b < a 
If a > b, then –a < -b 

If a > b, then a ± c > b ± c 
If a > b and c > 0, then a x c > b x c 
If a > b and c < 0, then a x c < b x c 
If a > b and c > 0, then a ÷ c > b ÷ c 
If a > b and c < 0, then a ÷ c < b ÷ c 
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Table 6 
Fluency Standards across All Grade Levels 

 
Grade Coding Fluency Standards 
K KY.K.OA.5 Fluently add and subtract within 5. 
1 KY.1.OA.6 Fluently add and subtract within 10. 
2 KY.2.OA.2 

KY.2.NBT.5 
Fluently add and subtract within 20. 
Fluently add and subtract within 100. 

3 KY.3.OA.7 
KY.3.NBT.2 

Fluently multiply and divide within 100. 
Fluently add and subtract within 1000. 

4 KY.4.NBT. Fluently add and subtract multi-digit whole numbers using an algorithm. 
5 KY.5.NBT.5 Fluently multiply multi-digit whole numbers (not to exceed four-digit by two-digit multiplication) 

using an algorithm. 
6 KY.6.NS.2 

KY.6.NS.3 
KY.6.EE.2 

Fluently divide multi-digit numbers using an algorithm. 
Fluently add, subtract, multiply and divide multi-digit decimals using an algorithm for each 
operation. 
Write, read and evaluate expressions in which letters stand for numbers. 

7 KY.7.NS.1d 
KY.7.NS.2c 

Apply properties of operations as strategies to add and subtract rational numbers. 
Apply properties of operations as strategies to multiply and divide rational numbers. 

8 KY.8.EE.7 Solve linear equations in one variable. 
Algebra KY.HS.A.2 

 
KY.HS.A.19 

Use the structure of an expression to identify ways to rewrite it and consistently look for 
opportunities to rewrite expressions in equivalent forms. 
Solve quadratic equations in one variable. 

Functions KY.HS.F.4 
 
KY.HS.F.8 

Graph functions expressed symbolically and show key features of the graph both with and without 
technology (i.e., computer, graphing calculator).★ 
Understand the effects of transformations on the graph of a function. 

Geometry KY.HS.G.21 
KY.HS.G.11c 
KY.HS.G.12c 

Use coordinates to justify and prove simple geometric theorems algebraically. 
Use similarity criteria for triangles to solve problems in geometric figures. 
Use trigonometric ratios and the Pythagorean Theorem to solve right triangles in applied 
problems.★ 
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