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Key Shifts in Mathematics 

The Common Core State Standards for Mathematics build on the best of existing standards and reflect the skills and knowledge students will need 
to succeed in college, career, and life. Understanding how the standards differ from previous standards—and the necessary shifts they call for—is 

essential to implementing them. 

The following are the key shifts called for by the Common Core: 

Greater focus on fewer topics The Common Core calls for greater focus in mathematics. Rather than racing to cover many topics in a mile-wide, 
inch-deep curriculum, the standards ask math teachers to significantly narrow and deepen the way time and energy are spent in the classroom. This 
means focusing deeply on the major work of each grade as follows: 

• In grades K–2: Concepts, skills, and problem solving related to addition and subtraction 
• In grades 3–5: Concepts, skills, and problem solving related to multiplication and division of whole numbers and fractions 
• In grade 6: Ratios and proportional relationships, and early algebraic expressions and equations 
• In grade 7: Ratios and proportional relationships, and arithmetic of rational numbers 
• In grade 8: Linear algebra and linear functions 

 

This focus will help students gain strong foundations, including a solid understanding of concepts, a high degree of procedural skill and fluency, and 
the ability to apply the math they know to solve problems inside and outside the classroom. 

Coherence: Linking topics and thinking across grades Mathematics is not a list of disconnected topics, tricks, or mnemonics; it is a coherent body 
of knowledge made up of interconnected concepts. Therefore, the standards are designed around coherent progressions from grade to grade. 
Learning is carefully connected across grades so that students can build new understanding onto foundations built in previous years. For example, in 
4th grade, students must “apply and extend previous understandings of multiplication to multiply a fraction by a whole number” (Standard 4.NF.4). 
This extends to 5th grade, when students are expected to build on that skill to “apply and extend previous understandings of multiplication to multiply 
a fraction or whole number by a fraction” (Standard 5.NF.4). Each standard is not a new event, but an extension of previous learning. Coherence is 
also built into the standards in how they reinforce a major topic in a grade by utilizing supporting, complementary topics. For example, instead of 
presenting the topic of data displays as an end in itself, the topic is used to support grade-level word problems in which students apply mathematical 
skills to solve problems. 
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Rigor: Pursue conceptual understanding, procedural skills and fluency, and application with equal intensity Rigor refers to deep, authentic 
command of mathematical concepts, not making math harder or introducing topics at earlier grades. To help students meet the standards, educators 
will need to pursue, with equal intensity, three aspects of rigor in the major work of each grade: conceptual understanding, procedural skills and 
fluency, and application. Conceptual understanding: The standards call for conceptual understanding of key concepts, such as place value and 
ratios. Students must be able to access concepts from a number of perspectives in order to see math as more than a set of mnemonics or discrete 
procedures. Procedural skills and fluency: The standards call for speed and accuracy in calculation. Students must practice core functions, such as 
single-digit multiplication, in order to have access to more complex concepts and procedures. Fluency must be addressed in the classroom or 
through supporting materials, as some students might require more practice than others. Application: The standards call for students to use math in 
situations that require mathematical knowledge. Correctly applying mathematical knowledge depends on students having a solid conceptual 
understanding and procedural fluency. 
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Grade 5 » Introduction

In Grade 5, instructional time should focus on three critical areas: (1) developing fluency with

addition and subtraction of fractions, and developing understanding of the multiplication of

fractions and of division of fractions in limited cases (unit fractions divided by whole numbers

and whole numbers divided by unit fractions); (2) extending division to 2-digit divisors,

integrating decimal fractions into the place value system and developing understanding of

operations with decimals to hundredths, and developing fluency with whole number and decimal

operations; and (3) developing understanding of volume.

Students apply their understanding of fractions and fraction models to represent the

addition and subtraction of fractions with unlike denominators as equivalent calculations

with like denominators. They develop fluency in calculating sums and differences of

fractions, and make reasonable estimates of them. Students also use the meaning of

fractions, of multiplication and division, and the relationship between multiplication and

division to understand and explain why the procedures for multiplying and dividing

fractions make sense. (Note: this is limited to the case of dividing unit fractions by whole

numbers and whole numbers by unit fractions.)

Students develop understanding of why division procedures work based on the meaning

of base-ten numerals and properties of operations. They finalize fluency with multi-digit

addition, subtraction, multiplication, and division. They apply their understandings of

models for decimals, decimal notation, and properties of operations to add and subtract

decimals to hundredths. They develop fluency in these computations, and make

reasonable estimates of their results. Students use the relationship between decimals

and fractions, as well as the relationship between finite decimals and whole numbers (i.e.,

a finite decimal multiplied by an appropriate power of 10 is a whole number), to

understand and explain why the procedures for multiplying and dividing finite decimals

make sense. They compute products and quotients of decimals to hundredths efficiently

and accurately.

1)

2)
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Grade 5 Overview

Operations and Algebraic Thinking

Write and interpret numerical expressions.

Analyze patterns and relationships.

Number and Operations in Base Ten

Understand the place value system.

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

Number and Operations—Fractions

Use equivalent fractions as a strategy to add and subtract fractions.

Apply and extend previous understandings of multiplication and division to multiply and

divide fractions.

Measurement and Data

Convert like measurement units within a given measurement system.

Represent and interpret data.

Geometric measurement: understand concepts of volume and relate volume to

multiplication and to addition.

Geometry

Students recognize volume as an attribute of three-dimensional space. They understand

that volume can be measured by finding the total number of same-size units of volume

required to fill the space without gaps or overlaps. They understand that a 1-unit by 1-

unit by 1-unit cube is the standard unit for measuring volume. They select appropriate

units, strategies, and tools for solving problems that involve estimating and measuring

volume. They decompose three-dimensional shapes and find volumes of right

rectangular prisms by viewing them as decomposed into layers of arrays of cubes. They

measure necessary attributes of shapes in order to determine volumes to solve real

world and mathematical problems.

3)
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Graph points on the coordinate plane to solve real-world and mathematical problems.

Classify two-dimensional figures into categories based on their properties.

Mathematical Practices

Make sense of problems and persevere in solving them.

Reason abstractly and quantitatively.

Construct viable arguments and critique the reasoning of others.

Model with mathematics.

Use appropriate tools strategically.

Attend to precision.

Look for and make use of structure.

Look for and express regularity in repeated reasoning.

1)

2)

3)

4)

5)

6)

7)

8)
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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 5 
ENDURING UNDERSTANDING: 
Fractions allow us to express quantities with greater precision. 
Decimals allow us to express quantities with greater precision than fractions. 
Understanding place value leads to proficient number sense. 
Algebraic thinking involves choosing, combining, and applying strategies. 

ESSENTIAL QUESTIONS: 
How does a digit’s position affect its value? 
How do operations affect numbers? 
Why do we use different strategies to solve problems? 

VOCABULARY  CRITICAL AREA OF FOCUS  
Numerical expression 
Evaluate 
Expression 
Powers of 10 
Exponent 
Decimal 
Algorithm 
Standard Algorithm 
Array 
Rectangular array 
Area 
Area model 
Mixed number 
Equivalent 
Equivalent fraction 
Benchmark fractions 
Numerator 
Denominator 
Place Value 
Divisibility 
Multiplication 
Estimation  
Measurement 
 

 
Developing fluency with addition and subtraction of fractions and developing understanding of the 
multiplication of fractions and of division of fractions in limited cases (unit fractions divided by whole numbers 
and whole numbers divided by unit fractions) 
Students apply their understanding of fractions and fraction models to represent the addition and subtraction of fractions with unlike 
denominators as equivalent calculations with like denominators. They develop fluency in calculating sums and differences of fractions, and 
make reasonable estimates of them. Students also use the meaning of fractions, of multiplication and division, and the relationship between 
multiplication and division to understand and explain why the procedures for multiplying and dividing fractions make sense. (Note: this is limited 
to the case of dividing unit fractions by whole numbers and whole numbers by unit fractions.) 
Extending division to 2-digit divisors, integrating decimal fractions into the place value system and developing 
understanding of operations with decimals to hundredths, and developing fluency with whole number and 
decimal operations 
Students develop understanding of why division procedures work based on the meaning of base-ten numerals and properties of operations. 
They finalize fluency with multi-digit addition, subtraction, multiplication, and division. They apply their understandings of models for decimals, 
decimal notation, and properties of operations to add and subtract decimals to hundredths. They develop fluency in these computations, and 
make reasonable estimates of their results. Students use the relationship between decimals and fractions, as well as the relationship between 
finite decimals and whole numbers (i.e., a finite decimal multiplied by an appropriate power of 10 is a whole number), to understand and explain 
why the procedures for multiplying and dividing finite decimals make sense. They compute products and quotients of decimals to hundredths 
efficiently and accurately. 
Developing understanding of volume 
Students recognize volume as an attribute of three-dimensional space. They understand that volume can be measured by finding the total 
number of same-size units of volume required to fill the space without gaps or overlaps. They understand that a 1-unit by 1-unit by 1-unit cube 
is the standard unit for measuring volume. They select appropriate units, strategies, and tools for solving problems that involve estimating and 
measuring volume. They decompose three-dimensional shapes and find volumes of right rectangular prisms by viewing them as decomposed 
into layers of arrays of cubes. They measure necessary attributes of shapes in order to determine volumes to solve real world and 
mathematical problems. 
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EXAMPLES OF FORMATIVE ASSESSMENTS 
To improve achievement in student learning, teachers must be able to acknowledge when students are not progressing according to 
standards. A formative assessment is a process of using information to adapt or change teaching and learning in order to meet the learning 
needs of students. Such information is gathered from a series of formative assessment strategies that require student observations, 
analyzing students' assignments and analyzing classroom discussions. 
 

v Periodically distribute an index card to students and instruct them to write what they understand about the topic on 
the front of the card. Then ask them to write what they do not understand on the back of the card. 

v Have students show a "thumb up" when they understand concepts in class or a "thumb down" when they are unsure 
of concepts. 

v Propose a question and instruct students to write the answer in a couple of minutes. This is known as "bell work" in k-
12 environments but is also useful in higher education. 

v Periodically incorporate analogies in a lesson to present principles or concepts. For example: (a concept) is like 
(blank) because (blank). 

v Present students with misconceptions about concepts or topics and ask if they agree or disagree. Then follow 
responses with a group discussion. 

v Conduct one-on-one student conferences. This can be done in class or over the phone, to determine their 
understanding of concepts presented in class. 

v Have students assess their own learning, and identify their level of progress. This should be followed by planning 
what they should learn next, and this type of planning can occur during one-on-one conversation. 

Windshield Check 
 

 This formative assessment can be used to have students check their own understanding of a concept just taught in a lesson.  Using the 
analogy of a windshield, students will decide which of the following best describes what they know about the concept: 
                                                       CLEAR = I get it!  I thoroughly understand the concept. 
                                                       BUGGY = I understand it for the most part, but a few things are still unclear. 
                                                       MUDDY = I don’t get it at all. 
 This assessment can quickly let the teacher know if there are major or minor misunderstandings, and help him/her design instruction to clarify 
any misconceptions before moving on. 
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OPERATIONS & ALGEBRAIC THINKING 
STANDARD 

5.OA.1 
Write and interpret numerical expressions. 
Use parentheses, brackets, or braces in numerical expressions, and evaluate expressions with these symbols. 

LEARNING TARGETS COMMON MISCONCEPTIONS 
§ Define exponents. 
§ Identify exponents. 
§ Explain order of operations. 
§ Evaluate expressions with parentheses, brackets & braces. 
§ Solve parentheses first ( ), then brackets [ ], and finally what's 

in braces { }.   
§ Evaluate exponents. 
§ Use parentheses, brackets or braces to group an expression 

within a multi-step numerical expression. 
§ Use parentheses, brackets, or braces in numerical 

expressions, and evaluate expressions with these symbols. 
§ Know Order of Operations – Mathematical computations are 

performed following a given order: the order of operations.    
§ Know functions of mathematical symbols  

TASKS: 

https://www.illustrativemathematics.org/content-standards/5/OA/A/tasks/1631 

https://www.illustrativemathematics.org/content-standards/5/OA/A/tasks/1630 

https://www.illustrativemathematics.org/content-standards/5/OA/A/tasks/1606 

https://www.illustrativemathematics.org/content-standards/5/OA/A/1/tasks/969 

https://www.illustrativemathematics.org/content-standards/5/OA/A/1/tasks/1596 

 

 
Students may believe the order in which a problem with mixed operations is 
written is the order to solve the problem. Allow students to use calculators to 
determine the value of the expression, and then discuss the order the 
calculator used to evaluate the expression. Do this with four-function and 
scientific calculators.  
	  	  
 

MATH PRACTICE 
Reason abstractly and quantitatively. 
Mathematically proficient students make sense of quantities and their 
relationships in problem situations. They bring two complementary abilities to 
bear on problems involving quantitative relationships: the ability to 
decontextualize—to abstract a given situation and represent it symbolically 
and manipulate the representing symbols as if they have a life of their own, 
without necessarily attending to their referents—and the ability to 
contextualize, to pause as needed during the manipulation process in order 
to probe into the referents for the symbols involved. Quantitative reasoning 
entails habits of creating a coherent representation of the problem at hand; 
considering the units involved; attending to the meaning of quantities, not 
just how to compute them; and knowing and flexibly using different 
properties of operations and objects. 
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OPERATIONS & ALGEBRAIC THINKING 

STANDARD 
5.OA.2 

Write and interpret numerical expressions. 
Write simple expressions that record calculations with numbers, and interpret numerical expressions without evaluating them. For 
example, express the calculation “add 8 and 7, then multiply by 2” as 2 × (8 + 7). Recognize that 3 × (18932 + 921) is three times 
as large as 18932 + 921, without having to calculate the indicated sum or product. 
LEARNING TARGETS COMMON MISCONCEPTIONS 

 
§ Write simple expressions being aware of Order of Operations. 
§ Identify commutative properties of addition and multiplication. 
§ Identify associative properties of addition and multiplication. 
§ Identify inverse properties of addition and multiplication. 
§ Interpret numerical expressions such as “add 8 and 7, then 

multiply by 2” as 2 x (8 + 7) 
§ Represent a calculation expressed verbally with a numerical 

expression. 
§ Analyze expressions without solving. 
§ Identify distributive property  

 
TASKS: 
 
https://www.illustrativemathematics.org/content-standards/5/OA/A/2/tasks/139 
 
https://www.illustrativemathematics.org/content-standards/5/OA/A/2/tasks/1222 
 
https://www.illustrativemathematics.org/content-standards/5/OA/A/2/tasks/590 
 
https://www.illustrativemathematics.org/content-standards/5/OA/A/2/tasks/556 
 

 
 

 
Students may believe the order in which a problem with mixed operations is 
written is the order to solve the problem. Allow students to use calculators to 
determine the value of the expression, and then discuss the order the 
calculator used to evaluate the expression. Do this with four-function and 
scientific calculators.  
 
 

MATH PRACTICE 
Look for and make use of structure. 
Mathematically proficient students look closely to discern (detect/find/see) a 
pattern or structure. Young students, for example, might notice that three 
and seven more is the same amount as seven and three more, or they may 
sort a collection of shapes according to how many sides the shapes have. 
Later, students will see 7 × 8 equals the well remembered 7 × 5 + 7 × 3, in 
preparation for learning about the distributive property. In the expression x2 
+ 9x + 14, older students can see the 14 as 2 × 7 and the 9 as 2 + 7. They 
recognize the significance of an existing line in a geometric figure and can 
use the strategy of drawing an auxiliary line for solving problems. They also 
can step back for an overview and shift perspective. They can see 
complicated things, such as some algebraic expressions, as single objects 
or as being composed of several objects.  For example, they can see 5 – 3(x 
– y)2 as 5 minus a positive number times a square and use that to realize 
that its value cannot be more than 5 for any real numbers x and y. 
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OPERATIONS AND ALGEBRAIC THINKING 

STANDARD 
5.OA.3 

Analyze patterns and relationships 
Generate two numerical patterns using two given rules. Identify apparent relationships between corresponding terms. Form 
ordered pairs consisting of corresponding terms from the two patterns, and graph the ordered pairs on a coordinate plane. For 
example, given the rule “Add 3” and the starting number 0, and given the rule “Add 6” and the starting number 0, generate terms in 
the resulting sequences, and observe that the terms in one sequence are twice the corresponding terms in the other sequence. 
Explain informally why this is so. 

LEARNING TARGETS COMMON MISCONCEPTIONS 
§ Explain how to use rules when using input/output tables. 
§ Solve input/output numerical patterns using two rules. 
§ Define coordinate graphing system. 
§ Identify x-axis is on the horizontal plane. 
§ Identify y-axis is on the vertical plane. 
§ Define ordered pairs. 
§ Interpret results on a coordinate plane. 
§ Explain the connection between input/output table and results on coordinate grid. 
§ Generate two numerical patterns with the same starting number for two given 

rules. 
§ Explain the relationship between the two numerical patterns by comparing 

growing patterns. 
§ Explain the relationship between the two numerical patterns by comparing the 

relationship between each of the corresponding terms from each pattern. 
§ Form ordered pairs out of corresponding terms from each pattern and graph 

them on a coordinate plane. 
§ Apply graphing (as ordered pairs) to a coordinate plane. 
§ Know ordered pairs form a relationship that generate a pattern and can be 

represented in multiple ways (tables, graphs, etc.) 
§ Know numerical patterns (i.e. 0, 3, 6, 9, etc.)  
§ Know parts of ordered pairs.  

The order in which a problem with mixed operations is 
written is the order to solve the problem. Allow students to 
use calculators to determine the value of the expression, 
and then discuss the order the calculator used to evaluate 
the expression. Do this with four-function and scientific 
calculators.  

MATH PRACTICE 
Look for and make use of structure. 
Mathematically proficient students look closely to discern a pattern or 
structure. Young students, for example, might notice that three and 
seven more is the same amount as seven and three more, or they may 
sort a collection of shapes according to how many sides the shapes 
have. Later, students will see 7 × 8 equals the well-remembered 7 × 5 
+ 7 × 3, in preparation for learning about the distributive property. In the 
expression x2 + 9x + 14, older students can see the 14 as 2 × 7 and 
the 9 as 2 + 7. They recognize the significance of an existing line in a 
geometric figure and can use the strategy of drawing an auxiliary line 
for solving problems. They also can step back for an overview and shift 
perspective. They can see complicated things, such as some algebraic 
expressions, as single objects or as being composed of several 
objects.  For example, they can see 5 – 3(x – y)2 as 5 minus a positive 
number times a square and use that to realize that its value cannot be 
more than 5 for any real numbers x and y. 
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 EXAMPLES OF FORMATIVE ASSESSMENTS 
AS I SEE IT 

As I See It is a formative assessment technique that focuses students’ thinking on their own knowledge or opinions. 

1. Determine the number of rows you would like on the template. Create and enter in the sentence stems on the template. 
A.   Examples of types of sentence stems 

 
                     1. Personal Statements 

                   When I read this, I imagine that… 
                                 I was most impacted by… 
                       2.    Explanatory Statements 
                                 The angle changes because… 

3. Prediction Statements 
                                  Based on the data, I predict… 

4.  Confusion Declarations 
                                  After today, I am still confused about… 

v Make and distribute enough copies for each student. 
v Ask students to express their knowledge or opinions using the stems. 
v Discuss what students have discovered about their own opinions or levels of knowledge. 

 
Colored Cups 

This formative assessment technique quickly allows the teacher to gauge the understanding of the learners in his/her classroom.  The teacher gives each student 3 cups; one red, 
one yellow and one green.  As students work independently, they display the appropriate color of cup to indicate their understanding of the concept.  A green cup means “I am 
working OK and encountering no problems.”  A yellow cup means “I still have some questions because I can’t do some of the work.”  A red cup means “I am lost and I don’t know how 
to proceed.”  The teacher can work individually with students displaying the red cups, or bring them together for small group instruction.  The same process can be used for the yellow 
cups, or a green cup could be paired with a yellow cup for peer tutoring.  This same process can be used with colored cards if cups are not available. 
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NUMBER AND OPERATIONS IN BASE TEN 

STANDARD 
5.NBT.1 

Understand the place value system. 
Recognize that in a multi-digit number, a digit in one place represents 10 times as much as it represents in the place to its right and 
1/10 of what it represents in the place to its left. 

LEARNING TARGETS COMMON MISCONCEPTIONS 
 

§ Explain how base ten number system relates 
to place value. (a digit in the ones place 
represents 10 times as much as I represents 
to its right, 1/10 of what it represents in the 
place to its left) 

§ Recognize that each place to the left is 10 
times larger in a multi-digit number. 

§ Recognize that each place to the right is 1/10 
as much in a multi-digit number. 

 
TASKS: 
 
https://www.illustrativemathematics.org/content-standards/5/NBT/A/tasks/1813 
 
https://www.illustrativemathematics.org/content-standards/5/NBT/A/1/tasks/1562 
 
https://www.illustrativemathematics.org/content-standards/5/NBT/A/1/tasks/1931 
 
https://www.illustrativemathematics.org/content-standards/5/NBT/A/1/tasks/1800 
 
https://www.illustrativemathematics.org/content-standards/5/NBT/A/1/tasks/1799 
 
 
 
 
 
 
 

A common misconception that students have when trying to extend their understanding of 
whole number place value to decimal place value is that as you move away for the decimal 
the number increase in value. Reinforcing the concept of powers of ten is essential for 
addressing this issue.  
 
A second misconception that is directly related to comparing whole numbers is the idea that 
the longer the number the greater the number. With whole numbers a 5 digit number is 
always greater that a 1, 2, 3, or 4 digit number. However, with decimals a number to one 
decimal place may be greater than a number with 2 or 3 decimal places. For example; 0.5 is 
greater than 0.12, 0.009 or 0.499. One method for comparing decimals it to make all number 
have the same number of digits to the right of the decimal place by adding zeros to the 
number, 0.500, 0.120, 0.009 and 0.499. a second method is to us a place value table to 
place the numbers for comparison 

MATH PRACTICE 
Look for and express regularity in repeated reasoning. 
Mathematically proficient students notice if calculations are repeated, and look both for 
general methods and for shortcuts. Upper elementary students might notice when dividing 25 
by 11 that they are repeating the same calculations over and over again, and conclude they 
have a repeating decimal. By paying attention to the calculation of slope as they repeatedly 
check whether points are on the line through (1, 2) with slope 3, middle school students 
might abstract the equation (y –2)/(x – 1) = 3. Noticing the regularity in the way terms cancel 
when expanding (x – 1)(x + 1), (x – 1)(x2 + x + 1), and (x –1)(x3 + x2 + x + 1) might lead 
them to the general formula for the sum of a geometric series. As they work to solve a 
problem, mathematically proficient students maintain oversight of the process, while 
attending to the details. They continually evaluate the reasonableness of their intermediate 
results. 
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NUMBER AND OPERATIONS IN BASE TEN 

STANDARD 
5.NBT.2 

Understand the place value system. 

Explain patterns in the number of zeros of the product when multiplying a number by powers of 10, and explain patterns in the 
placement of the decimal point when a decimal is multiplied or divided by a power of 10. Use whole-number exponents to denote 
powers of 10. 

LEARNING TARGETS COMMON MISCONCEPTIONS 
 

§ Explain patterns in the number of zeros of the product 
when multiplying a number by powers of 10. 

§ Explain patterns in the placement of the decimal point 
when a decimal is multiplied or divided by a power of 
10. 

§ Use whole number exponents to denote powers of 10. 
§ Express powers of 10 using whole-number 

exponents. 
§ Illustrate and explain a pattern for how the number of 

zeros of a product will change-when multiplying a 
whole number by power of 10. 

§ Illustrate and explain a pattern for how multiplying or 
dividing any decimal by a power of 10 relates to the 
placement of the decimal point. 

§ Know when multiplying/dividing whole numbers & 
decimals by powers of 10, the digits move based on 
place value, not the decimal point.   

§ Know multiplying & dividing whole numbers and 
decimals by 10 results in a pattern of zeros 

 

A common misconception that students have when trying to extend their 
understanding of whole number place value to decimal place value is that as you 
move away for the decimal the number increase in value. Reinforcing the concept of 
powers of ten is essential for addressing this issue.  
 
A second misconception that is directly related to comparing whole numbers is the 
idea that the longer the number the greater the number. With whole numbers a 5 
digit number is always greater that a 1, 2, 3, or 4 digit number. However, with 
decimals a number to one decimal place may be greater than a number with 2 or 3 
decimal places. For example; 0.5 is greater than 0.12, 0.009 or 0.499. One method 
for comparing decimals it to make all number have the same number of digits to the 
right of the decimal place by adding zeros to the number, 0.500, 0.120, 0.009 and 
0.499. a second method is to us a place value table to place the numbers for 
comparison 

MATH PRACTICE 

Look for and express regularity in repeated reasoning. 
Mathematically proficient students notice if calculations are repeated, and look both for general 
methods and for shortcuts. Upper elementary students might notice when dividing 25 by 11 that they 
are repeating the same calculations over and over again, and conclude they have a repeating decimal. 
By paying attention to the calculation of slope as they repeatedly check whether points are on the line 
through (1, 2) with slope 3, middle school students might abstract the equation (y –2)/(x – 1) = 3. 
Noticing the regularity in the way terms cancel when expanding (x – 1)(x + 1), (x – 1)(x2 + x + 1), and (x 
–1)(x3 + x2 + x + 1) might lead them to the general formula for the sum of a geometric series. As they 
work to solve a problem, mathematically proficient students maintain oversight of the process, while 
attending to the details. They continually evaluate the reasonableness of their intermediate results. 
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NUMBER AND OPERATIONS IN BASE TEN 
STANDARD 

5.NBT.3 
Understand the place value system. 
Read, write, and compare decimals to thousandths. 

LEARNING TARGETS COMMON MISCONCEPTIONS 
 

§ Read decimals to thousandths. 
§ Write decimals to thousandths in base-ten 

numerals. 
§ Write decimals to thousandths in word form. 
§ Write decimals to thousandths in expanded form. 
§ Identify < as less than. 
§ Identify > as greater than. 
§ Compare two decimals to the thousandths using 

the symbols <, >, = 
§ Order decimals to the thousandths. 
§ Know decimal numbers fall between whole 

numbers.  
§ Know proximity of a decimal to the nearest 

whole number.  
§ Know rounding is a formal way of estimating. 

 
TASKS: 
https://www.illustrativemathematics.org/content-standards/5/NBT/A/3/tasks/1813 
 
https://www.illustrativemathematics.org/content-standards/5/NBT/A/3/tasks/1802 
 
https://www.illustrativemathematics.org/content-standards/5/NBT/A/3/tasks/1803 
 

 
 

 

 
A common misconception that students have when trying to extend their understanding of 
whole number place value to decimal place value is that as you move away for the 
decimal the number increase in value. Reinforcing the concept of powers of ten is 
essential for addressing this issue.  
 
 

MATH PRACTICE 
Construct viable arguments and critique the reasoning of others. 
Mathematically proficient students understand and use stated assumptions, definitions, 
and previously established results in constructing arguments. They make conjectures and 
build a logical progression of statements to explore the truth of their conjectures. They are 
able to analyze situations by breaking them into cases, and can recognize and use 
counterexamples. They justify their conclusions, communicate them to others, and 
respond to the arguments of others. They reason inductively about data, making plausible 
arguments that take into account the context from which the data arose. Mathematically 
proficient students are also able to compare the effectiveness of two plausible arguments, 
distinguish correct logic or reasoning from that which is flawed, and—if there is a flaw in 
an argument—explain what it is. Elementary students can construct arguments using 
concrete referents such as objects, drawings, diagrams, and actions. Such arguments can 
make sense and be correct, even though they are not generalized or made formal until 
later grades. Later, students learn to determine domains to which an argument applies. 
Students at all grades can listen or read the arguments of others, decide whether they 
make sense, and ask useful questions to clarify or improve the arguments. 
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NUMBER AND OPERATIONS IN BASE TEN 
STANDARD 

5.NBT.3a 

Understand the place value system. 
Read and write decimals to thousandths using base-ten numerals, number names, and expanded form, e.g., 347.392 = 3 × 100 + 
4 × 10 + 7 × 1 + 3 × (1/10) + 9 × (1/100) + 2 × (1/1000). 

LEARNING TARGETS COMMON MISCONCEPTIONS 
 

§ Read decimals to thousandths. 
§ Write decimals to thousandths in base-

ten numerals. 
§ Write decimals to thousandths in word 

form. 
§ Write decimals to thousandths in 

expanded form. 
§ Explain the relationship among whole 

numbers, fractions, and decimals.            
( 347.392 = 3x100 + 4x10 + 7x1 + 3 x 
(1/10) + 9 x (1/100) + 2 x (1/1000) 

 
 
 
 
ENSURE VERTICAL ALIGNMENT WITH 4th GRADE 
 
 
 
 
 
 
 
 

A misconception that is directly related to comparing whole numbers is the idea that the longer 
the number the greater the number. With whole numbers a 5 digit number is always greater that 
a 1, 2, 3, or 4 digit number. However, with decimals a number to one decimal place may be 
greater than a number with 2 or 3 decimal places. For example; 0.5 is greater than 0.12, 0.009 or 
0.499. One method for comparing decimals it to make all number have the same number of digits 
to the right of the decimal place by adding zeros to the number, 0.500, 0.120, 0.009 and 0.499. a 
second method is to us a place value table to place the numbers for comparison. 
 

MATH PRACTICE 
Construct viable arguments and critique the reasoning of others. 
Mathematically proficient students understand and use stated assumptions, definitions, and 
previously established results in constructing arguments. They make conjectures and build a 
logical progression of statements to explore the truth of their conjectures. They are able to 
analyze situations by breaking them into cases, and can recognize and use counterexamples. 
They justify their conclusions, communicate them to others, and respond to the arguments of 
others. They reason inductively about data, making plausible arguments that take into account 
the context from which the data arose. Mathematically proficient students are also able to 
compare the effectiveness of two plausible arguments, distinguish correct logic or reasoning from 
that which is flawed, and—if there is a flaw in an argument—explain what it is. Elementary 
students can construct arguments using concrete referents such as objects, drawings, diagrams, 
and actions. Such arguments can make sense and be correct, even though they are not 
generalized or made formal until later grades. Later, students learn to determine domains to 
which an argument applies. Students at all grades can listen or read the arguments of others, 
decide whether they make sense, and ask useful questions to clarify or improve the arguments. 
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NUMBER AND OPERATIONS IN BASE TEN 

STANDARD 
5.NBT.3b 

Understand the place value system. 
Compare two decimals to thousandths based on meanings of the digits in each place, using >, =, and < symbols to record the 
results of comparisons. 

LEARNING TARGETS COMMON MISCONCEPTIONS 
 

§ Use decimal place value to thousandths. 
§ Choose an appropriate strategy for comparing 

decimals to thousandths. 
§ Compare decimals to thousandths using <, >, 

=. 
§ Order decimals to thousandths from least to 

greatest. 
§ Order decimals to thousandths from greatest 

to least. 
 

 
TASKS: 
https://www.illustrativemathematics.org/content-standards/5/NBT/A/3/tasks/1801 
 
 
 
 
 
 
 
 
 
 
 
 

A misconception that is directly related to comparing whole numbers is the idea that the 
longer the number the greater the number. With whole numbers a 5 digit number is always 
greater that a 1, 2, 3, or 4 digit number. However, with decimals a number to one decimal 
place may be greater than a number with 2 or 3 decimal places. For example; 0.5 is greater 
than 0.12, 0.009 or 0.499. One method for comparing decimals it to make all number have 
the same number of digits to the right of the decimal place by adding zeros to the number, 
0.500, 0.120, 0.009 and 0.499. a second method is to us a place value table to place the 
numbers for comparison. 
 

MATH PRACTICE 
Construct viable arguments and critique the reasoning of others. 
Mathematically proficient students understand and use stated assumptions, definitions, and 
previously established results in constructing arguments. They make conjectures and build 
a logical progression of statements to explore the truth of their conjectures. They are able to 
analyze situations by breaking them into cases, and can recognize and use 
counterexamples. They justify their conclusions, communicate them to others, and respond 
to the arguments of others. They reason inductively about data, making plausible arguments 
that take into account the context from which the data arose. Mathematically proficient 
students are also able to compare the effectiveness of two plausible arguments, distinguish 
correct logic or reasoning from that which is flawed, and—if there is a flaw in an argument—
explain what it is. Elementary students can construct arguments using concrete referents 
such as objects, drawings, diagrams, and actions. Such arguments can make sense and be 
correct, even though they are not generalized or made formal until later grades. Later, 
students learn to determine domains to which an argument applies. Students at all grades 
can listen or read the arguments of others, decide whether they make sense, and ask useful 
questions to clarify or improve the arguments. 
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NUMBER AND OPERATIONS IN BASE TEN 
STANDARD 

5.NBT.4 
Understand the place value system.  
Use place value understanding to round decimals to any place.  

LEARNING TARGETS COMMON MISCONCEPTIONS 
§ Know decimal numbers fall between whole numbers.  
§ Know place value of decimals. 
§ Know proximity of a decimal to the nearest whole number.  
§ Explain rounding as a formal way of estimating. 
§ Use knowledge of base ten and place value to round 

decimals to any place. 
§ Know examples of benchmark numbers: Ex:  0., 0.5, 1, 1.5 
§ Explain benchmark numbers as convenient numbers used 

for comparing and rounding numbers. 
§ Use benchmark numbers to round decimals to any place. 

 

TASKS: 

https://www.illustrativemathematics.org/content-standards/5/NBT/A/4/tasks/1804 

 

A common misconception that students have when trying to extend their understanding of 
whole number place value to decimal place value is that as you move away for the decimal 
the number increase in value. Reinforcing the concept of powers of ten is essential for 
addressing this issue.  
 
A second misconception that is directly related to comparing whole numbers is the idea that 
the longer the number the greater the number. With whole numbers a 5 digit number is 
always greater that a 1, 2, 3, or 4 digit number. However, with decimals a number to one 
decimal place may be greater than a number with 2 or 3 decimal places. For example; 0.5 is 
greater than 0.12, 0.009 or 0.499. One method for comparing decimals it to make all number 
have the same number of digits to the right of the decimal place by adding zeros to the 
number, 0.500, 0.120, 0.009 and 0.499. a second method is to us a place value table to place 
the numbers for comparison. 

MATH PRACTICE 

Model with mathematics. 
Mathematically proficient students can apply the mathematics they know to solve problems 
arising in everyday life, society, and the workplace. In early grades, this might be as simple as 
writing an addition equation to describe a situation. In middle grades, a student might apply 
proportional reasoning to plan a school event or analyze a problem in the community. By high 
school, a student might use geometry to solve a design problem or use a function to describe 
how one quantity of interest depends on another. Mathematically proficient students who can 
apply what they know are comfortable making assumptions and approximations to simplify a 
complicated situation, realizing that these may need revision later. They are able to identify 
important quantities in a practical situation and map their relationships using such tools as 
diagrams, two- way tables, graphs, flowcharts and formulas. They can analyze those 
relationships mathematically to draw conclusions. They routinely interpret their mathematical 
results in the context of the situation and reflect on whether the results make sense, possibly 
improving the model if it has not served its purpose. 
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NUMBER AND OPERATIONS IN BASE TEN 
STANDARD 

5.NBT.5 
 

Perform operations with multi-digit whole numbers and with decimals to hundredths. 
Fluently multiply multi-digit whole numbers using the standard algorithm. 

LEARNING TARGETS COMMON MISCONCEPTIONS 
 

§ Fluently multiply facts 0-12. 
§ Understand computational procedures to 

solve multi-digit multiplication problems with 
whole numbers and decimals. 

§ Solve multi-digit multiplication problems. 
§ Explain the standard algorithm for multi-digit 

whole number multiplication. 
§ Use the standard algorithm to multiply multi-

digit whole numbers with ease. 
§ Process of standard algorithm for 

multiplication (There are multiple standard 
algorithms: partial products/distributed 
multiplication, traditional). 

§ Define factor & product 
 
 

TASKS: 
 
https://www.illustrativemathematics.org/content-standards/5/NBT/B/5/tasks/1812 
 

 
 
 
 

 

A common misconception that students have when trying to extend their understanding of 
multiplying multi-digit numbers with decimals is that the placement of the decimal remains 
constant as when adding decimal numbers. 
 

MATH PRACTICE 
Attend to precision. 
Mathematically proficient students try to communicate precisely to others. They try to use 
clear definitions in discussion with others and in their own reasoning. They state the meaning 
of the symbols they choose, including using the equal sign consistently and appropriately. 
They are careful about specifying units of measure, and labeling axes to clarify the 
correspondence with quantities in a problem. They calculate accurately and efficiently, 
express numerical answers with a degree of precision appropriate for the problem context. In 
the elementary grades, students give carefully formulated explanations to each other. By the 
time they reach high school they have learned to examine claims and make explicit use of 
definitions. 
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NUMBER AND OPERATIONS IN BASE TEN                    

STANDARD 
5.NBT.6 

 

Perform operations with multi-digit whole numbers and with decimals to hundredths. 
Find whole-number quotients of whole numbers with up to four-digit dividends and two-digit divisors, using strategies based on 
place value, the properties of operations, and/or the relationship between multiplication and division. Illustrate and explain the 
calculation by using equations, rectangular arrays, and/or area models. 

LEARNING TARGETS COMMON MISCONCEPTIONS 
§ Fluently multiply 0-12 
§ Fluently divide 0-12 
§ Explain the relationship with multiplication and division using fact families. 
§ Demonstrate understanding of computational procedures for division (up 

to 2 digit divisor, up to 4 digit dividend) 
§ Define divisor 
§ Define dividend 
§ Define factor 
§ Define product 
§ Define quotient 
§ Solve division problems (up to 2 digit divisor, up to 4 digit dividend) using 

computational procedures. 
§ Model various techniques to solve division problems (equations, place 

value, rectangular array, area models). 
§ Illustrate various techniques to solve division problems (equations, 

rectangular array, area models). 
§ Solve division of whole numbers with four-digit dividends and two-digit 

divisors using properties of operations and equations. 
§ Explain chosen strategies for dividing whole numbers: by illustrating, 

explaining the calculation by using equations, rectangular arrays, and/or 
area models 

A common misconception that students have when trying to 
extend their understanding of multiplying multi-digit numbers with 
decimals is that the placement of the decimal remains constant as 
when adding decimal numbers. 
 

MATH PRACTICE 
Make sense of problems and persevere in solving them. 
Mathematically proficient students start by explaining to themselves the 
meaning of a problem and looking for entry points to its solution. They analyze 
givens, constraints, relationships, and goals. They make conjectures about the 
form and meaning of the solution and plan a solution pathway rather than 
simply jumping into a solution attempt. They consider analogous problems, and 
try special cases and simpler forms of the original problem in order to gain 
insight into its solution. They monitor and evaluate their progress and change 
course if necessary. Older students might, depending on the context of the 
problem, transform algebraic expressions or change the viewing window on 
their graphing calculator to get the information they need. Mathematically 
proficient students can explain correspondences between equations, verbal 
descriptions, tables, and graphs or draw diagrams of important features and 
relationships, graph data, and search for regularity or trends. Younger students 
might rely on using concrete objects or pictures to help conceptualize and solve 
a problem. Mathematically proficient students check their answers to problems 
using a different method, and they continually ask themselves, “Does this make 
sense?” They can understand the approaches of others to solving complex 
problems and identify correspondences between different approaches. 
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NUMBER AND OPERATIONS IN BASE TEN 

STANDARD 
5.NBT.7 

 

Perform operations with multi-digit whole numbers and with decimals to hundredths. 
Add, subtract, multiply, and divide decimals to hundredths, using concrete models or drawings and strategies based on place 
value, properties of operations, and/or the relationship between addition and subtraction; relate the strategy to a written method 
and explain the reasoning used. 

LEARNING TARGETS COMMON MISCONCEPTIONS 
 

§ Explain decimal place value. 
§ Identify properties of operations. 
§ Add decimals to hundredths using a 

variety of strategies. 
§ Subtract decimals to hundredths using a 

variety of strategies. 
§ Multiply decimals to hundredths using a 

variety of strategies. 
§ Divide decimals to hundredths using a 

variety of strategies. 
§ Use concrete models to add, subtract, 

multiply and divide decimals to 
hundredths. 

§ Explain and illustrate multiple strategies 
to add, subtract, multiply, and divide 
decimals to hundredths. 

§ Use drawings to demonstrate adding, 
subtracting, multiplying, and dividing 
decimals to hundredths. 
 

 

 
 

MATH PRACTICE 
Construct viable arguments and critique the reasoning of others. 
Mathematically proficient students understand and use stated assumptions, definitions, and 
previously established results in constructing arguments. They make conjectures and build a 
logical progression of statements to explore the truth of their conjectures. They are able to 
analyze situations by breaking them into cases, and can recognize and use counterexamples. 
They justify their conclusions, communicate them to others, and respond to the arguments of 
others. They reason inductively about data, making plausible arguments that take into account 
the context from which the data arose. Mathematically proficient students are also able to 
compare the effectiveness of two plausible arguments, distinguish correct logic or reasoning from 
that which is flawed, and—if there is a flaw in an argument—explain what it is. Elementary 
students can construct arguments using concrete referents such as objects, drawings, diagrams, 
and actions. Such arguments can make sense and be correct, even though they are not 
generalized or made formal until later grades. Later, students learn to determine domains to 
which an argument applies. Students at all grades can listen or read the arguments of others, 
decide whether they make sense, and ask useful questions to clarify or improve the arguments. 
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EXAMPLES OF FORMATIVE ASSESSMENTS	  

Discussion 

Classroom discussions can tell the teacher much about student learning and understanding of basic concepts. 	  The teacher can initiate the discussion 
by presenting students with an open-ended question. 	  The goal is to build knowledge and develop critical and creative thinking skills. 	  Discussions allow 
students to increase the breadth and depth of their understanding while discarding erroneous information and expanding and explicating background 
knowledge (Black and William 1998; Doherty 2003).  	  By activating students as learning resources for one another there is the possibility of some of the 
largest gains seen in any educational intervention (Slavin, Hurley and Chamberlain 2003). 	  The teacher can assess student understanding by listening 
to the student responses and by taking anecdotal notes. 	  To prepare students for the discussion, the teacher could have students complete the Decision 
Making Chart. 

Links on Discussion: 

Ten Techniques for Energizing Your Classroom Discussions 
http://web.grcc.edu/CTL/faculty%20resources/ten_techniques_for_energizing.htm 

The Importance of Classroom Discussion 
http://www.drscavanaugh.org/discussion/inclass/importance_of_discussion.htm 

How to Encourage Classroom Discussion 
http://www.ehow.com/how_2128561_encourage-classroom-discussion.html 

Classroom Instruction: 	  The Discussion Technique 
http://www.brighthub.com/education/special/articles/5481.aspx 

Real World Model of Classroom Discussion 
http://learnercenteredteaching.wordpress.com/teaching-resources/real-world-model-of-classroom-discussion/ 
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NUMBER AND OPERATIONS - FRACTIONS 

STANDARD 
5.NF.1 

 

Use equivalent fractions as a strategy to add and subtract decimals. 

Add and subtract fractions with unlike denominators (including mixed numbers) by replacing given fractions with equivalent 
fractions in such a way as to produce an equivalent sum or difference of fractions with like denominators. For example, 2/3 + 5/4 = 
8/12 + 15/12 = 23/12. (In general, a/b + c/d = (ad + bc)/bd.) 

LEARNING TARGETS COMMON MISCONCEPTIONS 
§ Demonstrate adding fractions with like denominators. 
§ Demonstrate subtracting fractions with like denominators. 
§ Demonstrate adding and subtracting mixed numbers. 
§ Find the least common multiple (LCM) to determine the least common 

denominator (LCD) 
§ Demonstrate how to find equivalent fractions. 
§ Demonstrate how to simplify fractions using the greatest common factor 

(GCM) 
§ Demonstrate how to change improper fractions to mixed numbers. 
§ Demonstrate how to change mixed numbers to improper fractions. 
§ Solve addition problems with unlike denominators including mixed numbers. 
§ Solve subtraction problems with unlike denominators including mixed 

numbers. 
§ Determine common multiples of unlike denominators. 
§ Create equivalent fractions using common multiples. 
§ Add and subtract fractions with unlike denominators, including mixed 

numbers, using equivalent fractions. 
§ Decompose & recompose fractions to solve problems involving 

multiplication and division of fractions. 
§ Fractions can be perceived and utilized as division of the numerator by the 

denominator. 
 

Students do not consider equal whole sizes when using 
diagrams to add, subtract or compare fractions with unlike 
denominators. Students will use a circle for thirds and a 
rectangle for fourths when comparing fractions with thirds and 
fourths. Remind students that the representations need to be 
the same size.  
 

MATH PRACTICE 

Look for and make use of structure. 
Mathematically proficient students look closely to discern (detect, see, find) a 
pattern or structure. Young students, for example, might notice that three and 
seven more is the same amount as seven and three more, or they may sort a 
collection of shapes according to how many sides the shapes have. Later, 
students will see 7 × 8 equals the well remembered 7 × 5 + 7 × 3, in 
preparation for learning about the distributive property. In the expression x2 + 
9x + 14, older students can see the 14 as 2 × 7 and the 9 as 2 + 7. They 
recognize the significance of an existing line in a geometric figure and can 
use the strategy of drawing an auxiliary line for solving problems. They also 
can step back for an overview and shift perspective. They can see 
complicated things, such as some algebraic expressions, as single objects or 
as being composed of several objects.  For example, they can see 5 – 3(x – 
y)2 as 5 minus a positive number times a square and use that to realize that 
its value cannot be more than 5 for any real numbers x and y. 
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NUMBER AND OPERATIONS - FRACTIONS 

STANDARD 
5.NF.2 

 

Use equivalent fractions as a strategy to add and subtract decimals. 

Solve word problems involving addition and subtraction of fractions referring to the same whole, including cases of unlike 
denominators, e.g., by using visual fraction models or equations to represent the problem. Use benchmark fractions and number 
sense of fractions to estimate mentally and assess the reasonableness of answers. For example, recognize an incorrect result 2/5 
+ 1/2 = 3/7, by observing that 3/7 < 1/2. 

LEARNING TARGETS COMMON MISCONCEPTIONS 
§ Demonstrate adding fractions with like and unlike 

denominators. 
§ Demonstrate subtracting fractions with like and unlike 

denominators. 
§ Model comparing fractions using fraction bars or visuals. 
§ Solve word problems involving addition and subtraction of 

fractions referring to the same whole, including cases of unlike 
denominators. 

§ Determine reasonableness of answers using benchmark 
fractions and number sense. 

                         
§ Solve addition and subtraction word problems involving 

fractions using visual models or equations. 
§ Use estimate strategies, benchmark fractions and number 

sense to check an answer for reasonableness. 
§ Know fractions can be added & subtracted using area models, 

ratio models, number lines, fraction bars, and finding common 
denominators.   

§ Know relationship between numbers and their multiples are 
used to find equivalent fractions. 

Students do not consider equal whole sizes when using diagrams to add, 
subtract or compare fractions with unlike denominators. Students will use a 
circle for thirds and a rectangle for fourths when comparing fractions with 
thirds and fourths. Remind students that the representations need to be the 
same size.  
 

MATH PRACTICE 

Model with mathematics. 
Mathematically proficient students can apply the mathematics they know to 
solve problems arising in everyday life, society, and the workplace. In early 
grades, this might be as simple as writing an addition equation to describe a 
situation. In middle grades, a student might apply proportional reasoning to 
plan a school event or analyze a problem in the community. By high school, 
a student might use geometry to solve a design problem or use a function to 
describe how one quantity of interest depends on another. Mathematically 
proficient students who can apply what they know are comfortable making 
assumptions and approximations to simplify a complicated situation, 
realizing that these may need revision later. They are able to identify 
important quantities in a practical situation and map their relationships using 
such tools as diagrams, two- way tables, graphs, flowcharts and formulas. 
They can analyze those relationships mathematically to draw conclusions. 
They routinely interpret their mathematical results in the context of the 
situation and reflect on whether the results make sense, possibly improving 
the model if it has not served its purpose. 
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NUMBER AND OPERATIONS – FRACTIONS  

STANDARD 
5.NF.3 

Apply and extend previous understandings of multiplication and division to multiply and divide fractions. 
Interpret a fraction as division of the numerator by the denominator (a/b = a ÷ b). Solve word problems involving division of whole 
numbers leading to answers in the form of fractions or mixed numbers, e.g., by using visual fraction models or equations to 
represent the problem. For example, interpret 3/4 as the result of dividing 3 by 4, noting that 3/4 multiplied by 4 equals 3, and that 
when 3 wholes are shared equally among 4 people each person has a share of size 3/4. If 9 people want to share a 50-pound sack 
of rice equally by weight, how many pounds of rice should each person get? Between what two whole numbers does your answer 
lie? 

LEARNING TARGETS COMMON MISCONCEPTIONS 
 

§ Divide whole numbers with and without remainders. 
§ Identify and define numerator. 
§ Identify and define denominator. 
§ Interpret a fraction as division of the numerator by the 

denominator.                     (a/b = a divided by b) 
§ Solve word problems involving division of whole numbers leading 

to answers in the form of fractions or mixed numbers. 
§ Explain that fractions (a/b) can be represented as a division of the 

numerator by the denominator ( divided by b). 
§ Illustrate why a divided b can be represented by the fraction a/b. 
§ Solve word problems involving the division of whole numbers and 

interpret the quotient as a whole number, mixed number, or 
fraction. 

§ Explain a solution strategy using visual fraction models or 
equations that represent the problem. 

§ Illustrate a solution strategy using equations that represent the 
problem. 

 

Students may believe the result of multiplication is always a larger 
number. Using models when multiplying with fractions will allow students 
to see that the result will be smaller. 
  
Some students believe the result of division is always a smaller number. 
Using models when dividing with fractions will allow students to see that 
the result will be larger.  
 

MATH PRACTICE 
 
Reason abstractly and quantitatively. 
Mathematically proficient students make sense of quantities and their 
relationships in problem situations. They bring two complementary 
abilities to bear on problems involving quantitative relationships: the 
ability to decontextualize—to abstract a given situation and represent it 
symbolically and manipulate the representing symbols as if they have a 
life of their own, without necessarily attending to their referents—and the 
ability to contextualize, to pause as needed during the manipulation 
process in order to probe into the referents for the symbols involved. 
Quantitative reasoning entails habits of creating a coherent 
representation of the problem at hand; considering the units involved; 
attending to the meaning of quantities, not just how to compute them; and 
knowing and flexibly using different properties of operations and objects. 
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NUMBER AND OPERATIONS – FRACTIONS  

STANDARD 
5.NF.4 

Apply and extend previous understandings of multiplication and division to multiply and divide fractions. 

Apply and extend previous understandings of multiplication to multiply a fraction or whole number by a fraction. 

LEARNING TARGETS COMMON MISCONCEPTIONS 
 

§ Explain the rules for multiplying 
fractions. 

§ Create story contexts for 
problems involving multiplication 
of a fraction and a whole number              
( a/b x q ) 

 
 

§ Show when multiplying fractions, 
either factor can be the multiplier, 
and commutative property of 
multiplication applies(Ex:2/3 x 4 
can be interpreted as 2/3 of 4 or 4 
groups of 2/3.) 

 
§ Use visual fraction models  to 

solve problems like 1/3 divided by 
4 or 4 divided by 1/3. 

 
§ Show how an array model can 

justify the formula: A=LxW 

 
Students may believe the result of multiplication is always a larger number. Using models when 
multiplying with fractions will allow students to see that the result will be smaller. 
  
Some students believe the result of division is always a smaller number. Using models when dividing with 
fractions will allow students to see that the result will be larger 
 
 

MATH PRACTICE 
Model with mathematics. 
Mathematically proficient students can apply the mathematics they know to solve problems arising in 
everyday life, society, and the workplace. In early grades, this might be as simple as writing an addition 
equation to describe a situation. In middle grades, a student might apply proportional reasoning to plan a 
school event or analyze a problem in the community. By high school, a student might use geometry to 
solve a design problem or use a function to describe how one quantity of interest depends on another. 
Mathematically proficient students who can apply what they know are comfortable making assumptions 
and approximations to simplify a complicated situation, realizing that these may need revision later. They 
are able to identify important quantities in a practical situation and map their relationships using such 
tools as diagrams, two- way tables, graphs, flowcharts and formulas. They can analyze those 
relationships mathematically to draw conclusions. They routinely interpret their mathematical results in 
the context of the situation and reflect on whether the results make sense, possibly improving the model 
if it has not served its purpose. 
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NUMBER AND OPERATIONS – FRACTIONS  

STANDARD 
5.NF.4a 

Apply and extend previous understandings of multiplication and division to multiply and divide fractions. 
Interpret the product (a/b) × q as a parts of a partition of q into b equal parts; equivalently, as the result of a sequence of operations 
a × q ÷ b. For example, use a visual fraction model to show (2/3) × 4 = 8/3, and create a story context for this equation. Do the 
same with (2/3) × (4/5) = 8/15. (In general, (a/b) × (c/d) = ac/bd.) 

LEARNING TARGETS COMMON MISCONCEPTIONS 
 

§ Interpret the product (b/c) x q  as b parts (with b being 
the numerator) of a partition of q into c equal parts; 
equivalently, as a result of a sequence of operations a 
x q divided by b. 

§ Create a story context for given equations                                
(2/3 x 4 = 8/3) (2/3 x 4/5 = 8/15) 

§ Create story contexts for problems involving 
multiplication of two fractions ( (axb) x (cxd) ). 

§ Interpret multiplication with fractions in the same way 
as you would interpret multiplication with whole 
numbers (2/3 x 6 can be interpreted:  If I need 2/3 cup 
of milk for 1 batch of ice cream how much milk do I 
need to make 6 batches of ice cream) 

§ Use visual models to show the multiplication of two 
fractions (Ex: 1/2 of 1/4) 

§ Multiply a fraction by a whole number. (EX: 2/3 x 4 is 4 
sets of 2/3 or 8 sets of 1/3) 
 

 
 
 

Students may believe the result of multiplication is always a larger number. Using 
models when multiplying with fractions will allow students to see that the result will 
be smaller. 
  
Some students believe the result of division is always a smaller number. Using 
models when dividing with fractions will allow students to see that the result will be 
larger 

MATH PRACTICE 
 
Model with mathematics. 
Mathematically proficient students can apply the mathematics they know to solve 
problems arising in everyday life, society, and the workplace. In early grades, this 
might be as simple as writing an addition equation to describe a situation. In middle 
grades, a student might apply proportional reasoning to plan a school event or 
analyze a problem in the community. By high school, a student might use geometry 
to solve a design problem or use a function to describe how one quantity of interest 
depends on another. Mathematically proficient students who can apply what they 
know are comfortable making assumptions and approximations to simplify a 
complicated situation, realizing that these may need revision later. They are able to 
identify important quantities in a practical situation and map their relationships using 
such tools as diagrams, two- way tables, graphs, flowcharts and formulas. They can 
analyze those relationships mathematically to draw conclusions. They routinely 
interpret their mathematical results in the context of the situation and reflect on 
whether the results make sense, possibly improving the model if it has not served its 
purpose. 
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NUMBER AND OPERATIONS – FRACTIONS  

STANDARD 
5.NF.4b 

Apply and extend previous understandings of multiplication and division to multiply and divide fractions. 

Find the area of a rectangle with fractional side lengths by tiling it with unit squares of the appropriate unit fraction side lengths, and 
show that the area is the same as would be found by multiplying the side lengths. Multiply fractional side lengths to find areas of 
rectangles, and represent fraction products as rectangular areas. 

LEARNING TARGETS COMMON MISCONCEPTIONS 
§ Define area. 
§ Explain how to multiply fractions. 
§ Demonstrate how to multiply mixed numbers. 
§ Recognize that area is written in square units. 
§ Find the area of a rectangle with fractional side 

lengths by multiplying the length x width. 
§ Find the area of a rectangle by using unit 

fractions to show that the area is the same as it 
would be if you multiplied the side lengths. 

§ Explain why (a/b) x q = (axq) / b by using visual 
models to show that q is partitioned into b equal 
parts, and a part of each partition results in (a x 
q) / b 
 

TASKS: 
https://www.illustrativemathematics.org/content-standards/5/NF/B/4/tasks/1988 
 
https://www.illustrativemathematics.org/content-standards/5/NF/B/4/tasks/2102 
 

Students do not consider equal whole sizes when using diagrams to add, subtract or 
compare fractions with unlike denominators. Students will use a circle for thirds and a 
rectangle for fourths when comparing fractions with thirds and fourths. Remind students 
that the representations need to be the same size.  
 

MATH PRACTICE 
Model with mathematics. 
Mathematically proficient students can apply the mathematics they know to solve problems 
arising in everyday life, society, and the workplace. In early grades, this might be as simple 
as writing an addition equation to describe a situation. In middle grades, a student might 
apply proportional reasoning to plan a school event or analyze a problem in the 
community. By high school, a student might use geometry to solve a design problem or 
use a function to describe how one quantity of interest depends on another. Mathematically 
proficient students who can apply what they know are comfortable making assumptions 
and approximations to simplify a complicated situation, realizing that these may need 
revision later. They are able to identify important quantities in a practical situation and map 
their relationships using such tools as diagrams, two- way tables, graphs, flowcharts and 
formulas. They can analyze those relationships mathematically to draw conclusions. They 
routinely interpret their mathematical results in the context of the situation and reflect on 
whether the results make sense, possibly improving the model if it has not served its 
purpose. 
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NUMBER AND OPERATIONS – FRACTIONS 
STANDARD 

5.NF.5 
 

Apply and extend previous understandings of multiplication and division to multiply and divide fractions. 
Interpret multiplication as scaling (resizing) 

LEARNING TARGETS COMMON MISCONCEPTIONS 
§ Explain why  a/b divided by c/d = a/b x d/c 
§ Use unit fraction squares to prove the area of 

rectangles with fractional side lengths. 
§ Determine the area of rectangles with 

fractional side lengths by multiplying the side 
lengths. 

 
TASKS: 
https://www.illustrativemathematics.org/content-standards/5/NF/B/5/tasks/151 
 
https://www.illustrativemathematics.org/content-standards/5/NF/B/5/tasks/164 
 
https://www.illustrativemathematics.org/content-standards/5/NF/B/5/tasks/1174 
 
https://www.illustrativemathematics.org/content-standards/5/NF/B/5/tasks/150 
 
https://www.illustrativemathematics.org/content-standards/5/NF/B/5/tasks/143 
 
https://www.illustrativemathematics.org/content-standards/5/NF/B/5/tasks/49 
 
https://www.illustrativemathematics.org/content-standards/5/NF/B/5/tasks/22 
 
https://www.illustrativemathematics.org/content-standards/5/NF/B/5/tasks/2101 
 

 
Students do not consider equal whole sizes when using diagrams to add, subtract or 
compare fractions with unlike denominators. Students will use a circle for thirds and a 
rectangle for fourths when comparing fractions with thirds and fourths. Remind students that 
the representations need to be the same size.  
 

MATH PRACTICE 
Look for and make use of structure. 
Mathematically proficient students look closely to discern (detect, find, see) a pattern or 
structure. Young students, for example, might notice that three and seven more is the same 
amount as seven and three more, or they may sort a collection of shapes according to how 
many sides the shapes have. Later, students will see 7 × 8 equals the well remembered 7 × 
5 + 7 × 3, in preparation for learning about the distributive property. In the expression x2 + 9x 
+ 14, older students can see the 14 as 2 × 7 and the 9 as 2 + 7. They recognize the 
significance of an existing line in a geometric figure and can use the strategy of drawing an 
auxiliary line for solving problems. They also can step back for an overview and shift 
perspective. They can see complicated things, such as some algebraic expressions, as 
single objects or as being composed of several objects.  For example, they can see 5 – 3(x – 
y)2 as 5 minus a positive number times a square and use that to realize that its value cannot 
be more than 5 for any real numbers x and y. 
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NUMBER AND OPERATIONS – FRACTIONS  
STANDARD 

5.NF.5a 
 

Apply and extend previous understandings of multiplication and division to multiply and divide fractions. 
Comparing the size of a product to the size of one factor on the basis of the size of the other factor, without performing the 
indicated multiplication. 

LEARNING TARGETS COMMON MISCONCEPTIONS 
 

§ Interpret the relationship 
between the size of the 
factors to the size of the 
product. 

§ Explain multiplication as 
scaling (enlarge/reduce) 
using a visual model. 

§ Model the relationship of the 
product and one factor b to 
comparethe size of the 
product to the size of one 
factor without performing the 
operation. 

 
 

Students do not consider equal whole sizes when using diagrams to add, subtract or compare fractions with 
unlike denominators. Students will use a circle for thirds and a rectangle for fourths when comparing fractions 
with thirds and fourths. Remind students that the representations need to be the same size.  
 

MATH PRACTICE 
Look for and make use of structure. 
Mathematically proficient students look closely to discern (detect, find, see) a pattern or structure. Young 
students, for example, might notice that three and seven more is the same amount as seven and three more, 
or they may sort a collection of shapes according to how many sides the shapes have. Later, students will 
see 7 × 8 equals the well remembered 7 × 5 + 7 × 3, in preparation for learning about the distributive 
property. In the expression x2 + 9x + 14, older students can see the 14 as 2 × 7 and the 9 as 2 + 7. They 
recognize the significance of an existing line in a geometric figure and can use the strategy of drawing an 
auxiliary line for solving problems. They also can step back for an overview and shift perspective. They can 
see complicated things, such as some algebraic expressions, as single objects or as being composed of 
several objects.  For example, they can see 5 – 3(x – y)2 as 5 minus a positive number times a square and 
use that to realize that its value cannot be more than 5 for any real numbers x and y. 
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NUMBER AND OPERATIONS – FRACTIONS  

STANDARD 
5.NF.5b 

 

Apply and extend previous understandings of multiplication and division to multiply and divide fractions. 

Explaining why multiplying a given number by a fraction greater than 1 results in a product greater than the given number 
(recognizing multiplication by whole numbers greater than 1 as a familiar case); explaining why multiplying a given number by a 
fraction less than 1 results in a product smaller than the given number; and relating the principle of fraction equivalence a/b = (n × 
a)/(n × b) to the effect of multiplying a/b by 1. 

LEARNING TARGETS COMMON MISCONCEPTIONS 
§ Recognize that an improper fraction 

represents a number greater than one. 
§ Recognize that proper fractions 

represent numbers less than one. 
§ Explain that if you multiply a fraction 

by 1, you have an equivalent fraction. 
§ Explain why multiplying a given 

number by a fraction greater than one 
results in a product greater than the 
given number. 

§ Explain why multiplying a given 
number by a fraction less than one 
results in a product smaller than the 
given number. 

§ Use a pictorial model to show how an 
improper fraction represents a number 
greater than 1.  

§ Use a pictorial model to show that 
proper fractions represent a number 
less than 1. 

Students do not understand that an improper fraction is a mixed number, meaning it has both, a whole number 
and a fraction of a number. 

MATH PRACTICE 
 
Look for and make use of structure. 
Mathematically proficient students look closely to discern a pattern or structure. Young students, for 
example, might notice that three and seven more is the same amount as seven and three more, or 
they may sort a collection of shapes according to how many sides the shapes have. Later, students 
will see 7 × 8 equals the well remembered 7 × 5 + 7 × 3, in preparation for learning about the 
distributive property. In the expression x2 + 9x + 14, older students can see the 14 as 2 × 7 and the 
9 as 2 + 7. They recognize the significance of an existing line in a geometric figure and can use the 
strategy of drawing an auxiliary line for solving problems. They also can step back for an overview 
and shift perspective. They can see complicated things, such as some algebraic expressions, as 
single objects or as being composed of several objects.  For example, they can see 5 – 3(x – y)2 as 
5 minus a positive number times a square and use that to realize that its value cannot be more than 
5 for any real numbers x and y. 
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NUMBER AND OPERATIONS – FRACTIONS  

STANDARD 
5.NF.6 

 

Apply and extend previous understandings of multiplication and division to multiply and divide fractions. 

Solve real world problems involving multiplication of fractions and mixed numbers, e.g., by using visual fraction models or 
equations to represent the problem. 

LEARNING TARGETS COMMON MISCONCEPTIONS 
§ Demonstrate how to multiply 

fractions. 
§ Demonstrate how to multiply 

mixed numbers. 
§ Solve real world problems 

involving a multiplication of 
fractions and mixed numbers 
by using visual fraction 
models or equations to 
represent the problem. 

§ Solve real world problems 
involving multiplication of 
fractions and mixed numbers 
and interpret the product in 
the context of the problem. 

§ Demonstrate different 
methods of solving word 
problems that involve 
multiplication of fractions and 
mixed numbers. 
 

 

Students do not understand the concept that an improper fraction is a mixed number.  This means it has both a whole 
number and a fraction which can be made into an improper fraction. 

MATH PRACTICE 
Make sense of problems and persevere in solving them. 
Mathematically proficient students start by explaining to themselves the meaning of a problem and looking for entry points to its 
solution. They analyze givens, constraints, relationships, and goals. They make conjectures about the form and meaning of the 
solution and plan a solution pathway rather than simply jumping into a solution attempt. They consider analogous problems, and try 
special cases and simpler forms of the original problem in order to gain insight into its solution. They monitor and evaluate their 
progress and change course if necessary. Older students might, depending on the context of the problem, transform algebraic 
expressions or change the viewing window on their graphing calculator to get the information they need. Mathematically proficient 
students can explain correspondences between equations, verbal descriptions, tables, and graphs or draw diagrams of important 
features and relationships, graph data, and search for regularity or trends. Younger students might rely on using concrete objects or 
pictures to help conceptualize and solve a problem. Mathematically proficient students check their answers to problems using a 
different method, and they continually ask themselves, “Does this make sense?” They can understand the approaches of others to 
solving complex problems and identify correspondences between different approaches. 
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NUMBER AND OPERATIONS – FRACTIONS  

STANDARD 
5.NF.7 

 

Apply and extend previous understandings of multiplication and division to multiply and divide fractions. 

Apply and extend previous understandings of division to divide unit fractions by whole numbers and whole numbers by unit 
fractions. 

Students able to multiply fractions in general can develop strategies to divide fractions in general, by reasoning about 
the relationship between multiplication and division. But division of a fraction by a fraction is not a requirement at this 
grade. 

LEARNING TARGETS COMMON MISCONCEPTIONS 
§ Demonstrate fluent knowledge of 

multiplication facts. 
§ Model multiplying  and dividing fractions 

showing the relationship between the two. 
 

TASKS: 
https://www.illustrativemathematics.org/content-standards/5/NF/B/7/tasks/1196 
 
https://www.illustrativemathematics.org/content-standards/5/NF/B/7/tasks/12 
 
https://www.illustrativemathematics.org/content-standards/5/NF/B/7/tasks/829 
 

 
 
 
 
 
 
 

 

Students should understand that denominators do not have to be common when multiplying fractions. 

MATH PRACTICE 
Model with mathematics. 
Mathematically proficient students can apply the mathematics they know to solve problems 
arising in everyday life, society, and the workplace. In early grades, this might be as simple as 
writing an addition equation to describe a situation. In middle grades, a student might apply 
proportional reasoning to plan a school event or analyze a problem in the community. By high 
school, a student might use geometry to solve a design problem or use a function to describe 
how one quantity of interest depends on another. Mathematically proficient students who can 
apply what they know are comfortable making assumptions and approximations to simplify a 
complicated situation, realizing that these may need revision later. They are able to identify 
important quantities in a practical situation and map their relationships using such tools as 
diagrams, two- way tables, graphs, flowcharts and formulas. They can analyze those 
relationships mathematically to draw conclusions. They routinely interpret their mathematical 
results in the context of the situation and reflect on whether the results make sense, possibly 
improving the model if it has not served its purpose. 
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NUMBER AND OPERATIONS – FRACTIONS. 

STANDARD 
5.NF.7a 

 

Apply and extend previous understandings of multiplication and division to multiply and divide fractions. 

Interpret division of a unit fraction by a non-zero whole number, and compute such quotients. For example, create a story context 
for (1/3) ÷ 4, and use a visual fraction model to show the quotient. Use the relationship between multiplication and division to 
explain that (1/3) ÷ 4 = 1/12 because (1/12) × 4 = 1/3. 

LEARNING TARGETS COMMON MISCONCEPTIONS 
 

§ Demonstrate fluent knowledge of division 
fact families. 

§ Explain the rule for dividing fractions. 
§ Identify the reciprocal of  a fraction. 
§ Interpret division of a unit fraction by a non-

zero whole number and compute the 
quotient. 

§ Create a story context to model:  1/3 
divided by 4 = 1/12 because 1/12 x 4 = 
1/3 
 

TASKS: 
 
https://www.illustrativemathematics.org/content-standards/5/NF/B/7/tasks/957 
 
 

 
 
 

 

 

MATH PRACTICE 
Model with mathematics. 
Mathematically proficient students can apply the mathematics they know to solve problems 
arising in everyday life, society, and the workplace. In early grades, this might be as simple as 
writing an addition equation to describe a situation. In middle grades, a student might apply 
proportional reasoning to plan a school event or analyze a problem in the community. By high 
school, a student might use geometry to solve a design problem or use a function to describe 
how one quantity of interest depends on another. Mathematically proficient students who can 
apply what they know are comfortable making assumptions and approximations to simplify a 
complicated situation, realizing that these may need revision later. They are able to identify 
important quantities in a practical situation and map their relationships using such tools as 
diagrams, two- way tables, graphs, flowcharts and formulas. They can analyze those 
relationships mathematically to draw conclusions. They routinely interpret their mathematical 
results in the context of the situation and reflect on whether the results make sense, possibly 
improving the model if it has not served its purpose. 
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NUMBER AND OPERATIONS – FRACTIONS                        

STANDARD 
5.NF.7b 

 

Apply and extend previous understandings of multiplication and division to multiply and divide fractions. 

Interpret division of a whole number by a unit fraction, and compute such quotients. For example, create a story context for 4 ÷ 
(1/5), and use a visual fraction model to show the quotient. Use the relationship between multiplication and division to explain that 
4 ÷ (1/5) = 20 because 20 × (1/5) = 4. 

LEARNING TARGETS COMMON MISCONCEPTIONS 
 

§ Demonstrate fluent knowledge of division fact 
families. 

§ Explain the rule for dividing fractions. 
§ Identify the reciprocal of  a fraction. 
§ Interpret division of a whole number by a unit 

fraction and compute such quotients. 
§ Create a story context to model the following: 
4 divided by 1/5 = 20 because 20 x 1/5 = 4 

 
TASKS: 
https://www.illustrativemathematics.org/content-standards/5/NF/B/7/tasks/1120 
 
https://www.illustrativemathematics.org/content-standards/5/NF/B/7/tasks/958 
 

 
 
 

 
 
 
 
 

Some students may require experience with fractional numbers that result in whole-number 
products and quotients  
 

MATH PRACTICE 
Model with mathematics. 
Mathematically proficient students can apply the mathematics they know to solve problems 
arising in everyday life, society, and the workplace. In early grades, this might be as simple 
as writing an addition equation to describe a situation. In middle grades, a student might 
apply proportional reasoning to plan a school event or analyze a problem in the community. 
By high school, a student might use geometry to solve a design problem or use a function to 
describe how one quantity of interest depends on another. Mathematically proficient 
students who can apply what they know are comfortable making assumptions and 
approximations to simplify a complicated situation, realizing that these may need revision 
later. They are able to identify important quantities in a practical situation and map their 
relationships using such tools as diagrams, two- way tables, graphs, flowcharts and 
formulas. They can analyze those relationships mathematically to draw conclusions. They 
routinely interpret their mathematical results in the context of the situation and reflect on 
whether the results make sense, possibly improving the model if it has not served its 
purpose. 
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NUMBER AND OPERATIONS – FRACTIONS                        

STANDARD 
5.NF.7c 

 

Apply and extend previous understandings of multiplication and division to multiply and divide fractions. 

Solve real world problems involving division of unit fractions by non-zero whole numbers and division of whole numbers by unit 
fractions, e.g., by using visual fraction models and equations to represent the problem. For example, how much chocolate will each 
person get if 3 people share 1/2 lb of chocolate equally? How many 1/3-cup servings are in 2 cups of raisins? 

LEARNING TARGETS COMMON MISCONCEPTIONS 
§ Demonstrate fluent knowledge of division fact families. 
§ Explain the rule for dividing fractions. 
§ Identify the reciprocal of a fraction. 
§ Solve real world problems involving division of unit fractions by 

non-zero whole numbers by unit fractions by using visual fraction 
models and equations to represent the problem. 

§ Explain solution strategy using visual fraction models that 
represent the problem. 

§ Connect division of a whole number by a fraction (2 divided by 
1/3) to a context such as "How many 1/3 cup servings are in 2 cups 
of raisins?" 

 
§ Connect division of a fraction by a whole number (1/2 divided by 

3) to a context such as "How much chocolate will each person 
get if 3 people share 1/2 a pound of chocolate equally?" 

 
§ Create real world problems that involve division of unit fractions 

by non-zero whole numbers and division of whole numbers by 
unit fractions. 
 

 

The use of models and drawings will eliminate the confusion that eight 
divided by one-half (8 ÷ ½) and eight divided in half (8 ÷ 2) produce the 
same results  
 

MATH PRACTICE 
Model with mathematics. 
Mathematically proficient students can apply the mathematics they know to solve 
problems arising in everyday life, society, and the workplace. In early grades, this might 
be as simple as writing an addition equation to describe a situation. In middle grades, a 
student might apply proportional reasoning to plan a school event or analyze a problem in 
the community. By high school, a student might use geometry to solve a design problem 
or use a function to describe how one quantity of interest depends on another. 
Mathematically proficient students who can apply what they know are comfortable making 
assumptions and approximations to simplify a complicated situation, realizing that these 
may need revision later. They are able to identify important quantities in a practical 
situation and map their relationships using such tools as diagrams, two- way tables, 
graphs, flowcharts and formulas. They can analyze those relationships mathematically to 
draw conclusions. They routinely interpret their mathematical results in the context of the 
situation and reflect on whether the results make sense, possibly improving the model if it 
has not served its purpose. 
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ASSESSMENT 
Exit/Admit Slips 

Exit Slips are written responses to questions the teacher poses at the end of a lesson or a class to assess student understanding of key 
concepts.  They should take no more than 5 minutes to complete and are taken up as students leave the classroom.  The teacher can quickly 
determine which students have it, which ones need a little help, and which ones are going to require much more instruction on the concept.  By 
assessing the responses on the Exit Slips the teacher can better differentiate the instruction in order to accommodate students' needs for the next 
class. 

Admit slips are exactly like Exit Slips, but they are done prior to or at the beginning of the class.  Students may be asked to reflect on their 
understanding of their previous night's homework, or they may reflect on the previous day's lesson if the question required a longer response time. Exit 
and Admit Slips can be used in all classes to integrate written communication into the content area. 

3-2-1 Exit Slip 

Links on Exit/Admit Slips: 

Readingrockets:  Exit Slips 
http://www.readingrockets.org/strategies/exit_slips 

AdLit.org: Exit Slips 
http://www.adlit.org/strategies/19805 

Writing Across the Curriculum: Entry/Exit Slips 
http://writing2.richmond.edu/wac/entrexit.html 

Exit Slips: Effective Bell-Ringer Activities 
http://www.teachhub.com/news/article/cat/14/item/377 

Admit Slips and Exit Slips 
http://literacy.kent.edu/eureka/strategies/admit_slips09.pdf 
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MEASUREMENT & DATA 

STANDARD 
5.MD.1 

 

Convert like measurement units within a given measurement system. 
Convert among different-sized standard measurement units within a given measurement system (e.g., convert 5 cm to 
0.05 m), and use these conversions in solving multi-step, real world problems. 

LEARNING TARGETS COMMON MISCONCEPTIONS 
 

§ Define convert as meaning -to change. 
§ Convert measurement units within the same 

measurement system. 
48 inches = 4 feet / 3 feet = 36 inches 

§ Solve multi-step word problems using 
measurement conversions. 

§ Standard Measurement Units can be used 
interchangeably. 

§ Data can be organized, represented, & 
interpreted in multiple ways. 
 

TASKS: 
 
https://www.illustrativemathematics.org/content-standards/5/MD/A/1/tasks/878 
 
https://www.illustrativemathematics.org/content-standards/5/MD/A/1/tasks/293 
 
 
 
 
 
 
 
 
 
 

When solving problems that require renaming units students use their knowledge of 
renaming the numbers as with whole numbers. Students need to pay attention to the unit of 
measurement which dictates the renaming and the number to use. The same procedures 
used in renaming whole numbers should not be taught when solving problems involving 
measurement conversions.  
For example, when subtracting 5 inches from 2 feet, students may take one foot from the 2 
feet and use it as 10 inches. Since there were no inches with the 2 feet, they put 1 with 0 
inches and make it 10 inches.  

MATH PRACTICE 
Attend to precision. 
Mathematically proficient students try to communicate precisely to others. They try to use 
clear definitions in discussion with others and in their own reasoning. They state the meaning 
of the symbols they choose, including using the equal sign consistently and appropriately. 
They are careful about specifying units of measure, and labeling axes to clarify the 
correspondence with quantities in a problem. They calculate accurately and efficiently, 
express numerical answers with a degree of precision appropriate for the problem context. In 
the elementary grades, students give carefully formulated explanations to each other. By the 
time they reach high school they have learned to examine claims and make explicit use of 
definitions. 
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MEASUREMENT & DATA 

STANDARD 
5.MD.2 

 

 Represent and interpret data. 
Make a line plot to display a data set of measurements in fractions of a unit (1/2, 1/4, 1/8). Use operations on fractions for this 
grade to solve problems involving information presented in line plots. For example, given different measurements of liquid in 
identical beakers, find the amount of liquid each beaker would contain if the total amount in all the beakers were redistributed 
equally. 

LEARNING TARGETS COMMON MISCONCEPTIONS 
 

 
§ Define line plot. 
§ Create a line plot with a given set of unit fraction 

measurements. 
§ Solve problems using data on line plots. 

§ Know volume is an attribute of solid figures 
relating length, width, and height (depth). 

§ Know volume is “filling” the inside space if a 3D 
shape. 

§ Know volume is additive: The volumes of two 
non-overlapping rectangular prisms can be added 
to find a total volume.  

TASKS: 
https://www.illustrativemathematics.org/content-standards/5/MD/B/2/tasks/1563 
 

 
 
 
 

 

 

MATH PRACTICE 
Use appropriate tools strategically. 
Mathematically proficient students consider the available tools when solving a 
mathematical problem. These tools might include pencil and paper, concrete models, a 
ruler, a protractor, a calculator, a spreadsheet, a computer algebra system, a statistical 
package, or dynamic geometry software. Proficient students are sufficiently familiar with 
tools appropriate for their grade or course to make sound decisions about when each of 
these tools might be helpful, recognizing both the insight to be gained and their 
limitations. For example, mathematically proficient high school students analyze graphs 
of functions and solutions generated using a graphing calculator. They detect possible 
errors by strategically using estimation and other mathematical knowledge. When 
making mathematical models, they know that technology can enable them to visualize 
the results of varying assumptions, explore consequences, and compare predictions with 
data. Mathematically proficient students at various grade levels are able to identify 
relevant external mathematical resources, such as digital content located on a website, 
and use them to pose or solve problems. They are able to use technological tools to 
explore and deepen their understanding of concepts. 
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MEASUREMENT & DATA 
STANDARD 

5.MD.3 
Geometric measurement:  understand concepts of volume and relate volume to multiplication and to division. 
Recognize volume as an attribute of solid figures and understand concepts of volume measurement. 

LEARNING TARGETS COMMON MISCONCEPTIONS 
 

§ Define volume. 
§ Define cube. 
§ Identify volume as an attribute of a 

solid figure. 
§ Explain that a cube with one unit 

side length is “one cubic unit” of 
volume. 

§ Explain the process for determining 
the volume of a solid figure. 

§ Show the process for determining 
the volume of a solid figure by filling 
it with unit cubes without gaps or 
overlaps. 

§ Know the formula V=B•h relates the 
total volume as multiple layers of the 
Base (area). 

§ Know the area of a rectangular base 
can be utilized when calculating the 
volume 

 
 
 
 
 

 
	  
 

MATH PRACTICE 
Construct viable arguments and critique the reasoning of others. 
Mathematically proficient students understand and use stated assumptions, definitions, and previously 
established results in constructing arguments. They make conjectures and build a logical progression 
of statements to explore the truth of their conjectures. They are able to analyze situations by breaking 
them into cases, and can recognize and use counterexamples. They justify their conclusions, 
communicate them to others, and respond to the arguments of others. They reason inductively about 
data, making plausible arguments that take into account the context from which the data arose. 
Mathematically proficient students are also able to compare the effectiveness of two plausible 
arguments, distinguish correct logic or reasoning from that which is flawed, and—if there is a flaw in 
an argument—explain what it is. Elementary students can construct arguments using concrete 
referents such as objects, drawings, diagrams, and actions. Such arguments can make sense and be 
correct, even though they are not generalized or made formal until later grades. Later, students learn 
to determine domains to which an argument applies. Students at all grades can listen or read the 
arguments of others, decide whether they make sense, and ask useful questions to clarify or improve 
the arguments. 
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MEASUREMENT & DATA 

STANDARD 
5.MD.3a 

Geometric measurement:  understand concepts of volume and relate volume to multiplication and to division.     
Recognize volume as an attribute of solid figures and understand concepts of volume and measurement.                           
A cube with side length 1 unit, called a “unit cube,” is said to have “one cubic unit” of volume, and can be used to measure volume. 

LEARNING TARGETS COMMON MISCONCEPTIONS 
 

§ Know volume is an attribute of solid 
figures relating length, width, and 
height (depth). 

§ Know volume is “filling” the inside 
space if a 3D shape. 

§ Know volume is additive: The 
volumes of two non-overlapping 
rectangular prisms can be added to 
find a total volume.  

 
 
 
 
 
 
 
 
 
 

 
 

 
 
 
 
 
 
 
 
 

MATH PRACTICE 
 
Construct viable arguments and critique the reasoning of others. 
Mathematically proficient students understand and use stated assumptions, definitions, and previously 
established results in constructing arguments. They make conjectures and build a logical progression 
of statements to explore the truth of their conjectures. They are able to analyze situations by breaking 
them into cases, and can recognize and use counterexamples. They justify their conclusions, 
communicate them to others, and respond to the arguments of others. They reason inductively about 
data, making plausible arguments that take into account the context from which the data arose. 
Mathematically proficient students are also able to compare the effectiveness of two plausible 
arguments, distinguish correct logic or reasoning from that which is flawed, and—if there is a flaw in 
an argument—explain what it is. Elementary students can construct arguments using concrete 
referents such as objects, drawings, diagrams, and actions. Such arguments can make sense and be 
correct, even though they are not generalized or made formal until later grades. Later, students learn 
to determine domains to which an argument applies. Students at all grades can listen or read the 
arguments of others, decide whether they make sense, and ask useful questions to clarify or improve 
the arguments. 
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MEASUREMENT & DATA 

STANDARD 
5.MD.3b 

Geometric measurement:  understand concepts of volume and relate volume to multiplication and to division.     
Recognize volume as an attribute of solid figures and understand concepts of volume and measurement.                            
A solid figure which can be packed without gaps or overlaps using n unit cubes is said to have a volume of n cubic units. 

LEARNING TARGETS COMMON MISCONCEPTIONS 
 
 

§ Know volume is an attribute of solid 
figures relating length, width, and 
height (depth). 

§ Know volume is “filling” the inside 
space if a 3D shape. 

§ Volume is additive: The volumes of 
two non-overlapping rectangular 
prisms can be added to find a total 
volume.  

 
 
 
 
 
 
 
 
 
 
 

 

MATH PRACTICE 
Construct viable arguments and critique the reasoning of others. 
Mathematically proficient students understand and use stated assumptions, definitions, and previously 
established results in constructing arguments. They make conjectures and build a logical progression 
of statements to explore the truth of their conjectures. They are able to analyze situations by breaking 
them into cases, and can recognize and use counterexamples. They justify their conclusions, 
communicate them to others, and respond to the arguments of others. They reason inductively about 
data, making plausible arguments that take into account the context from which the data arose. 
Mathematically proficient students are also able to compare the effectiveness of two plausible 
arguments, distinguish correct logic or reasoning from that which is flawed, and—if there is a flaw in 
an argument—explain what it is. Elementary students can construct arguments using concrete 
referents such as objects, drawings, diagrams, and actions. Such arguments can make sense and be 
correct, even though they are not generalized or made formal until later grades. Later, students learn 
to determine domains to which an argument applies. Students at all grades can listen or read the 
arguments of others, decide whether they make sense, and ask useful questions to clarify or improve 
the arguments. 
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MEASUREMENT & DATA 
STANDARD 

5.MD.4 
 

 Geometric measurement:  understand concepts of volume and relate volume to multiplication and to division. 
Measure volumes by counting unit cubes, using cubic cm, cubic in, cubic ft, and improvised units. 

LEARNING TARGETS COMMON MISCONCEPTIONS 
 

§ Identify a three-dimensional figure. 
§ Demonstrate how to measure 

volume of a hollow three-
dimensional figure by filling it with 
unit cubes without gaps and 
counting the number of unit squares. 

§ The formula V=B•h relates the total 
volume as multiple layers of the 
Base (area). 

§ The area of a rectangular base can 
be utilized when calculating the 
volume. 

 
 
 
 
 
 
 
 
 
 

 

 

MATH PRACTICE 

Use appropriate tools strategically. 
Mathematically proficient students consider the available tools when solving a mathematical problem. 
These tools might include pencil and paper, concrete models, a ruler, a protractor, a calculator, a 
spreadsheet, a computer algebra system, a statistical package, or dynamic geometry software. 
Proficient students are sufficiently familiar with tools appropriate for their grade or course to make 
sound decisions about when each of these tools might be helpful, recognizing both the insight to be 
gained and their limitations. For example, mathematically proficient high school students analyze 
graphs of functions and solutions generated using a graphing calculator. They detect possible errors 
by strategically using estimation and other mathematical knowledge. When making mathematical 
models, they know that technology can enable them to visualize the results of varying assumptions, 
explore consequences, and compare predictions with data. Mathematically proficient students at 
various grade levels are able to identify relevant external mathematical resources, such as digital 
content located on a website, and use them to pose or solve problems. They are able to use 
technological tools to explore and deepen their understanding of concepts. 
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MEASUREMENT & DATA 

STANDARD 
5.MD.5 

 

 Geometric measurement:  understand concepts of volume and relate volume to multiplication and 
to division. 
Relate volume to the operations of multiplication and addition and solve real world and 
mathematical problems involving volume. 

LEARNING TARGETS COMMON MISCONCEPTIONS 
 

§ Identify a right rectangular prism. 
§ Demonstrate how to use unit cubes to determine 

the volume of a rectangular prism. 
§ Multiply the three dimensions in any order to 

calculate volume. (commutative & associative 
properties) 
 
 

TASKS: 
https://www.illustrativemathematics.org/content-standards/5/MD/C/5/tasks/1971 
 
https://www.illustrativemathematics.org/content-standards/5/MD/C/5/tasks/1631 
 

 
 
 
 
 
 
 
 
 
 
 

 

 

MATH PRACTICE 
Look for and express regularity in repeated reasoning. 
Mathematically proficient students notice if calculations are repeated, and look both for 
general methods and for shortcuts. Upper elementary students might notice when dividing 
25 by 11 that they are repeating the same calculations over and over again, and conclude 
they have a repeating decimal. By paying attention to the calculation of slope as they 
repeatedly check whether points are on the line through (1, 2) with slope 3, middle school 
students might abstract the equation (y –2)/(x – 1) = 3. Noticing the regularity in the way 
terms cancel when expanding (x – 1)(x + 1), (x – 1)(x2 + x + 1), and (x –1)(x3 + x2 + x + 
1) might lead them to the general formula for the sum of a geometric series. As they work 
to solve a problem, mathematically proficient students maintain oversight of the process, 
while attending to the details. They continually evaluate the reasonableness of their 
intermediate results. 
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MEASUREMENT & DATA 
STANDARD 

5.MD.5a 
 

 Geometric measurement:  understand concepts of volume and relate volume to multiplication and to division. 
Find the volume of a right rectangular prism with whole-number side lengths by packing it with unit cubes, and show that the 
volume is the same as would be found by multiplying the edge lengths, equivalently by multiplying the height by the area of the 
base. Represent threefold whole-number products as volumes, e.g., to represent the associative property of multiplication. 

LEARNING TARGETS COMMON MISCONCEPTIONS 
 

 
§ Connect to multiplication concepts in Number 

& Operations in Base Ten to solve problems 
in geometric measurement contexts. 
 
 

TASKS: 
 
https://www.illustrativemathematics.org/content-standards/5/MD/C/5/tasks/1655 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

MATH PRACTICE 
Look for and express regularity in repeated reasoning. 
Mathematically proficient students notice if calculations are repeated, and look both for 
general methods and for shortcuts. Upper elementary students might notice when dividing 25 
by 11 that they are repeating the same calculations over and over again, and conclude they 
have a repeating decimal. By paying attention to the calculation of slope as they repeatedly 
check whether points are on the line through (1, 2) with slope 3, middle school students 
might abstract the equation (y –2)/(x – 1) = 3. Noticing the regularity in the way terms cancel 
when expanding (x – 1)(x + 1), (x – 1)(x2 + x + 1), and (x –1)(x3 + x2 + x + 1) might lead 
them to the general formula for the sum of a geometric series. As they work to solve a 
problem, mathematically proficient students maintain oversight of the process, while 
attending to the details. They continually evaluate the reasonableness of their intermediate 
results. 
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MEASUREMENT & DATA 
STANDARD 

5.MD.5b 
 

 Geometric measurement:  understand concepts of volume and relate volume to multiplication and to division. 
Apply the formulas V = l × w × h and V = b × h for rectangular prisms to find volumes of right rectangular prisms with whole-
number edge lengths in the context of solving real world and mathematical problems. 

LEARNING TARGETS COMMON MISCONCEPTIONS 
 

 

§ Decompose a rectangular prism into multiple 
layers of the area of the base layer of the 
figure and relate that back their understanding 
of volume. 

 
TASKS: 
https://www.illustrativemathematics.org/content-standards/5/MD/C/5/tasks/1308 
 

 
 
 
 
 
 
 
 
 
 

 
 

 

 

MATH PRACTICE 

Look for and express regularity in repeated reasoning. 
Mathematically proficient students notice if calculations are repeated, and look both for 
general methods and for shortcuts. Upper elementary students might notice when dividing 
25 by 11 that they are repeating the same calculations over and over again, and conclude 
they have a repeating decimal. By paying attention to the calculation of slope as they 
repeatedly check whether points are on the line through (1, 2) with slope 3, middle school 
students might abstract the equation (y –2)/(x – 1) = 3. Noticing the regularity in the way 
terms cancel when expanding (x – 1)(x + 1), (x – 1)(x2 + x + 1), and (x –1)(x3 + x2 + x + 1) 
might lead them to the general formula for the sum of a geometric series. As they work to 
solve a problem, mathematically proficient students maintain oversight of the process, while 
attending to the details. They continually evaluate the reasonableness of their intermediate 
results. 
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MEASUREMENT & DATA 
STANDARD 

5.MD.5c 
 

 Geometric measurement:  understand concepts of volume and relate volume to multiplication and to division. 
Recognize volume as additive. Find volumes of solid figures composed of two non-overlapping right rectangular prisms by adding 
the volumes of the non-overlapping parts, applying this technique to solve real world problems. 

LEARNING TARGETS COMMON MISCONCEPTIONS 
 

 

§ Know volume is additive: The volumes of 
two non-overlapping rectangular prisms can 
be added to find a total volume.  

§ The formula V=B•h relates the total volume 
as multiple layers of the Base (area). 

§ The area of a rectangular base can be 
utilized when calculating the volume. 

§ Solve real-world problems by decomposing 
a solid figure into two non-overlapping right 
rectangular prisms and adding their 
volumes. 
 

TASKS: 
https://www.illustrativemathematics.org/content-standards/5/MD/C/5/tasks/1971 
 

 
 
 

 
 

 

MATH PRACTICE 

Look for and express regularity in repeated reasoning. 
Mathematically proficient students notice if calculations are repeated, and look both for 
general methods and for shortcuts. Upper elementary students might notice when dividing 25 
by 11 that they are repeating the same calculations over and over again, and conclude they 
have a repeating decimal. By paying attention to the calculation of slope as they repeatedly 
check whether points are on the line through (1, 2) with slope 3, middle school students might 
abstract the equation (y –2)/(x – 1) = 3. Noticing the regularity in the way terms cancel when 
expanding (x – 1)(x + 1), (x – 1)(x2 + x + 1), and (x –1)(x3 + x2 + x + 1) might lead them to the 
general formula for the sum of a geometric series. As they work to solve a problem, 
mathematically proficient students maintain oversight of the process, while attending to the 
details. They continually evaluate the reasonableness of their intermediate results. 
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ASSESSMENT 
 

Appointment Clock 

The Appointment Clock is a simple formative assessment strategy that can be embedded within a lesson.  The teacher directs students to find thee 
people with whom to schedule appointments at the quarter hour, the half hour, and the 45-minute mark. The teacher begins the lesson and provides 
information to move students to higher-order thinking.  The teacher determines the stopping point and asks students to meet with their quarter hour 
appointment to discuss their thinking about a couple of questions the teacher has posed.  The teacher walks around and listens to the conversations 
taking place between partners, noting any misconceptions or misunderstandings.  The teacher uses this information to redirect the next segment of the 
lesson.  Students meet with their half hour appointment and the teacher conducts the same informal observation and adjusts the third section of the 
lesson.  Students continue this process until the lesson is complete.  By structuring a lesson in the manner, the teacher is able to determine the current 
level of understanding for the class and for individual students, and make immediate adjustments to instruction to assist students in their learning. 

Websites on Appointment Clocks: 

Appointment Clock Buddies  http://www.teamstraus.com/SchoolDaysBorder_files/Teacher%20Farm/clockbuddies_Lower_El.pdf 

 Appointment Clock Partners http://www.ronnashandassociates.com/pdfs/Appointment%20Clock%20Partners.pdf 
  

Learning/Response Logs 

Learning Logs are used for students' reflections on the material they are learning.   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. 
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GEOMETRY 

STANDARD 
5.G.1 

 

 Graph points on the coordinate plane to solve real-world and mathematical problems. 
Use a pair of perpendicular number lines, called axes, to define a coordinate system, with the intersection of the lines (the origin) 
arranged to coincide with the 0 on each line and a given point in the plane located by using an ordered pair of numbers, called its 
coordinates. Understand that the first number indicates how far to travel from the origin in the direction of one axis, and the second 
number indicates how far to travel in the direction of the second axis, with the convention that the names of the two axes and the 
coordinates correspond (e.g., x-axis and x-coordinate, y-axis and y-coordinate). 

LEARNING TARGETS COMMON MISCONCEPTIONS 
 

§ Identify perpendicular lines. 
§ Identify the intersection of two 

perpendicular lines is called the origin. 
§ Identify the origin as the point where 0 lies 

on each of the lines. 
§ Construct a coordinate system with two 

intersecting perpendicular lines. 
§ Name the horizontal axis as the x-axis. 
§ Name the vertical axis as the y-axis. 
§ Identify an ordered pair (4,3) as an x-

coordinate followed by a y-coordinate. 
§ Explain the relationship between the 

ordered pair and the location on the 
coordinate plane. 
 

TASKS: 
https://www.illustrativemathematics.org/content-standards/5/G/A/1/tasks/489 
 
 
 
 
 

The order in plotting a coordinate point is not important. Have students plot points so that the 
position of the coordinates is switched. For example, have students plot (3, 4) and (4, 3) and 
discuss the order used to plot the points. Have students create directions for others to follow so 
that they become aware of the importance of direction and distance.  
 

MATH PRACTICE 
Look for and make use of structure. 
Mathematically proficient students look closely to discern a pattern or structure. Young students, 
for example, might notice that three and seven more is the same amount as seven and three 
more, or they may sort a collection of shapes according to how many sides the shapes have. 
Later, students will see 7 × 8 equals the well remembered 7 × 5 + 7 × 3, in preparation for 
learning about the distributive property. In the expression x2 + 9x + 14, older students can see 
the 14 as 2 × 7 and the 9 as 2 + 7. They recognize the significance of an existing line in a 
geometric figure and can use the strategy of drawing an auxiliary line for solving problems. They 
also can step back for an overview and shift perspective. They can see complicated things, 
such as some algebraic expressions, as single objects or as being composed of several objects.  
For example, they can see 5 – 3(x – y)2 as 5 minus a positive number times a square and use 
that to realize that its value cannot be more than 5 for any real numbers x and y. 
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GEOMETRY 
STANDARD 

5.G.2 
 

 Graph points on the coordinate plane to solve real-world and mathematical problems. 
Represent real world and mathematical problems by graphing points in the first quadrant of the coordinate plane, and interpret 
coordinate values of points in the context of the situation. 

LEARNING TARGETS COMMON MISCONCEPTIONS 
 

 
§ Determine when a mathematical 

problem has a set of ordered pairs. 
§ Define ordered pairs. 
§ Define quadrant. 
§ Define coordinate plane. 
§ Show how to graph points in the first 

quadrant of a coordinate plane using 
a set of ordered pairs. 

§ Relate the coordinate values of any 
graphed point to the context of the 
problem. 

§ Know points that lie on a graphed 
(linear) line express equivalent 
ratios.  

§ Know points graphed on a 
coordinate plan can be interpreted 
to solve problems.   

§ The first number in an ordered pair 
tells how far to travel from the 
origin on the x-axis, and second 
number says how far to travel on 
the y-axis.  

The order in plotting a coordinate point is not important. Have students plot points so that the position 
of the coordinates is switched. For example, have students plot (3, 4) and (4, 3) and discuss the order 
used to plot the points. Have students create directions for others to follow so that they become aware 
of the importance of direction and distance.  
 

MATH PRACTICE 
Make sense of problems and persevere in solving them. 
Mathematically proficient students start by explaining to themselves the meaning of a problem and 
looking for entry points to its solution. They analyze givens, constraints, relationships, and goals. They 
make conjectures about the form and meaning of the solution and plan a solution pathway rather than 
simply jumping into a solution attempt. They consider analogous problems, and try special cases and 
simpler forms of the original problem in order to gain insight into its solution. They monitor and 
evaluate their progress and change course if necessary. Older students might, depending on the 
context of the problem, transform algebraic expressions or change the viewing window on their 
graphing calculator to get the information they need. Mathematically proficient students can explain 
correspondences between equations, verbal descriptions, tables, and graphs or draw diagrams of 
important features and relationships, graph data, and search for regularity or trends. Younger students 
might rely on using concrete objects or pictures to help conceptualize and solve a problem. 
Mathematically proficient students check their answers to problems using a different method, and they 
continually ask themselves, “Does this make sense?” They can understand the approaches of others 
to solving complex problems and identify correspondences between different approaches. 
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GEOMETRY 
STANDARD 

5.G.3 
 

 Classify two-dimensional figures into categories based on their properties. 
Understand that attributes belonging to a category of two-dimensional figures also belong to all subcategories of that category. For 
example, all rectangles have four right angles and squares are rectangles, so all squares have four right angles. 

LEARNING TARGETS COMMON MISCONCEPTIONS 
 

§ Define two-dimensional 
§ Define attribute 
§ Recognize attributes of two dimensional figures (sides, 

angles) 
§ Define obtuse angle. 
§ Define acute angle. 
§ Define right angle. 
§ Recognize two dimensional shapes:  circles, triangles, 

(quadrilaterals: square, rectangle, rhombus, trapezoid, 
parallelogram) pentagon, hexagon, octagon, polygon. 

§ Define vertices. 
§ Define line. 
§ Identify lines as parallel, perpendicular, intersecting. 
§ Explain that attributes belonging to a category of 2-D 

figures also belong to all subcategories of that category. 
§ Classify two-dimensional figures into categories based 

on their properties/attributes. 
§ Explain two-dimensional attributes can belong to several 

two-dimensional figures. 
§ Identify subcategories using two-dimensional attributes. 
§ Know two-dimensional shapes are classified by their 

attributes (i.e. # of sides, # of angles, types of angles, 
regular vs. irregular polygons, etc.). 

Students think that when describing geometric figures and placing them in 
subcategories that the last category is the only classification that can be used.  
 

MATH PRACTICE 
Make sense of problems and persevere in solving them. 
Mathematically proficient students start by explaining to themselves the meaning 
of a problem and looking for entry points to its solution. They analyze givens, 
constraints, relationships, and goals. They make conjectures about the form and 
meaning of the solution and plan a solution pathway rather than simply jumping 
into a solution attempt. They consider analogous problems, and try special cases 
and simpler forms of the original problem in order to gain insight into its solution. 
They monitor and evaluate their progress and change course if necessary. Older 
students might, depending on the context of the problem, transform algebraic 
expressions or change the viewing window on their graphing calculator to get the 
information they need. Mathematically proficient students can explain 
correspondences between equations, verbal descriptions, tables, and graphs or 
draw diagrams of important features and relationships, graph data, and search for 
regularity or trends. Younger students might rely on using concrete objects or 
pictures to help conceptualize and solve a problem. Mathematically proficient 
students check their answers to problems using a different method, and they 
continually ask themselves, “Does this make sense?” They can understand the 
approaches of others to solving complex problems and identify correspondences 
between different approaches. 
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GEOMETRY 
STANDARD 

5.G.4 
 

Classify two-dimensional figures into categories based on their properties.  
Classify two-dimensional figures in a hierarchy based on properties. 

LEARNING TARGETS COMMON MISCONCEPTIONS 
 

§ Define quadrilateral. 
§ Define parallelogram. 
§ Define polygon. 
§ Define irregular polygon. 
§ Define isosceles. 
§ Define scalene. 
§ Define equilateral. 
§ Group an assortment of shapes that share a 

single property, then narrow this group with 
those that share a second property, continue to 
narrow the group with those that share a third 
property and continue until group is narrowed 
and  sorted. 

§ Classify quadrilaterals into parallelograms or 
not parallelograms. 

§ Classify polygons as regular or irregular. 
§ Classify triangles as isosceles, scalene, or 

equilateral. 
TASKS: 
https://www.illustrativemathematics.org/content-standards/5/G/B/4/tasks/1943 
 
https://www.illustrativemathematics.org/content-standards/5/G/B/4/tasks/1505 
 

 
 

Students think that when describing geometric figures and placing them in subcategories 
that the last category is the only classification that can be used.  
 

MATH PRACTICE 
Construct viable arguments and critique the reasoning of others. 
Mathematically proficient students understand and use stated assumptions, definitions, 
and previously established results in constructing arguments. They make conjectures and 
build a logical progression of statements to explore the truth of their conjectures. They are 
able to analyze situations by breaking them into cases, and can recognize and use 
counterexamples. They justify their conclusions, communicate them to others, and respond 
to the arguments of others. They reason inductively about data, making plausible 
arguments that take into account the context from which the data arose. Mathematically 
proficient students are also able to compare the effectiveness of two plausible arguments, 
distinguish correct logic or reasoning from that which is flawed, and—if there is a flaw in an 
argument—explain what it is. Elementary students can construct arguments using concrete 
referents such as objects, drawings, diagrams, and actions. Such arguments can make 
sense and be correct, even though they are not generalized or made formal until later 
grades. Later, students learn to determine domains to which an argument applies. 
Students at all grades can listen or read the arguments of others, decide whether they 
make sense, and ask useful questions to clarify or improve the arguments. 
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