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Common Core State Standards 
for Mathematical Practices

 
                      Jane Osborne
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Introductions

•  Introduce yourself
–  Name
–  Grade level and school
–  City and state

•  What is your familiarity with the CCSS 
and the Mathematical Practices?  
1. What?
2. I’ve heard of them
3. I’ve read (some) of them
4. I’ve got a clue
5. I’m working on curriculum using them
6. EASY!
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Expected Outcomes

•  Build understanding of the standards 
for mathematical practice. 

•  Enhance skills in identifying the extent 
to which students exhibit the 
standards for mathematical practice.

•  Generate ideas for how teachers can 
integrate the standards for 
mathematical practice with instruction 
to support student proficiency.
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Matching Representations

Equation

Area Model

Words Concrete Model
4

 
 
“I think ______ because _____.”    
 
 
“ I notice ________.” 
 

Use sentence frames like: 
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Video Clip:  
Beyond the Right Answers

https://www.teachingchannel.org/videos/teaching-math-ccss 
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Principle #1: Increases 
in student learning 
occur only as a 
consequence of 
improvements in the 
level of content, 
teachers’ knowledge 
and skill, and student 
engagement.

Richard Elmore, Ph.D., Harvard Graduate School of Education 

Principle #2: If you 
change one element of 
the instructional core, 
you have to change the 
other two.

The Instructional Core
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Adapted from the Public Education Leadership Project at Harvard University 

 STRUCTURES 

POLICIES, PROCESSES & PROCEDURES 

RESOURCES 

HUMAN, M
ATERIAL, M

ONEY 

STAKEHOLDERS 

CULTURE 

Organizational Elements 
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History and Overview of 
the CCSS Mathematical 

Practices
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Standards for 
Mathematical Practice
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, page 6
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     Two Sources

Principles and Standards 
for School Mathematics

Adding It Up
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NCTM Process Standards

•  Problem Solving
•  Reasoning and Proof
•  Communication
•  Representation
•  Connections
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The Standards for  
Mathematical Practice
1.  Make sense of problems and persevere in solving 

them.
2.  Reason abstractly and quantitatively.
3.  Construct viable arguments and critique the 

reasoning of others.
4.  Model with mathematics.
5.  Use appropriate tools strategically.
6.  Attend to precision.
7.  Look for and make use of structure.
8.  Look for and express regularity in repeated 

reasoning.
13

Take a look…

Read the first three words for each 
mathematical practice.  


What do you notice?
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Small Group Discussion

Highlight the verbs that illustrate the student 
actions for each practice. 


What do you notice?

What is this practice standard asking of students?
What would this practice look like in your 

classroom?


Discuss at your tables.
15

Grouping of Math Practices
Reasoning and Explaining
2. Reason abstractly and quantitatively
3. Construct viable arguments and critique the reasoning of 

others

Modeling and Using Tools
4. Model with mathematics
5. Use appropriate tools strategically
 
Seeing Structure and Generalizing
7. Look for and make use of structure
8. Look for and express regularity in repeated reasoning

Overarching Habits of Mind of a Productive Mathematical 
Thinker

1. Make sense of problems and persevere in solving them
6. Attend to precision

Adapted from (McCallum, 2011)
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Make sense of problems and 
persevere in solving them

https://www.teachingchannel.org/videos/problem-solving-math 
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Attend to Precision

https://www.teachingchannel.org/videos/exploring-math-practice-standards 
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Matching the Math Practices to  
Oregon Scoring Guide Dimensions
CCSS Mathematical Practices
•  Make sense of problems 

and persevere in solving
•  Reason abstractly, quant.
•  Construct arguments, 

critique others
•  Model with mathematics
•  Use tools strategically
•  Attend to precision
•  Look for and make use of 

structure
•  Look for and express 

regularity in repeated 
reasoning

Problem Solving Scoring Guide
Making Sense of the Task

Representing and Solving 

the Task

Communicating Reasoning

Accuracy

Reflecting and Evaluating

19

  Mathematics Problem Solving Official Scoring Guide                      
 

Apply mathematics in a variety of settings.  Build new mathematical knowledge through problem solving.  Solve problems that arise in mathematics and in other contexts. 
Apply and adapt a variety of appropriate strategies to solve problems.  Monitor and reflect on the process of mathematical problem solving. 

 

For use beginning with 2011-2012 Assessments                                                                                                                   Office of Assessment and Evaluation 
Oregon Department of Education                                                                                                                      Adopted May 19, 2011 

Process Dimensions **6/ 5 4 3 *2 / 1 
Making Sense of the Task 
Interpret the concepts of the 
task and translate them into 
mathematics. 
 

The interpretation and/or translation 
of the task are 
x thoroughly developed and/or  
x enhanced through connections 

and/or extensions to other 
mathematical ideas or other 
contexts. 

The interpretation and translation of 
the task are 
x adequately developed and 
x adequately displayed. 

The interpretation and/or translation 
of the task are  
x partially developed, and/or 
x partially displayed. 

The interpretation and/or translation 
of the task are 
x underdeveloped,  
x sketchy,    
x using inappropriate concepts,  
x minimal, and/or  
x not evident. 

Representing and Solving 
the Task 
Use models, pictures, 
diagrams, and/or symbols to 
represent and solve the task 
situation and select an 
effective strategy to solve the 
task. 

The strategy and representations 
used are 
x elegant (insightful), 
x complex, 
x enhanced through comparisons to 

other representations and/or 
generalizations. 
 

The strategy that has been selected 
and applied and the representations 
used are   
x effective and 
x complete. 
 

The strategy that has been selected 
and applied and the representations 
used are 
x partially effective and/or 
x partially complete. 

The strategy selected and 
representations used are 
x underdeveloped,  
x sketchy,    
x not useful,  
x minimal, 
x not evident, and/or 
x in conflict with the 

solution/outcome. 

Communicating 
Reasoning 
Coherently communicate 
mathematical reasoning and 
clearly use mathematical 
language.  

The use of mathematical language 
and communication of the reasoning 
are 
x elegant (insightful) and/or 
x enhanced with graphics or 

examples to allow the reader to 
move easily from one thought to 
another. 

The use of mathematical language 
and communication of the reasoning 
x follow a clear and coherent path 

throughout the entire work sample 
and 

x lead to a clearly identified 
solution/outcome.   

The use of mathematical language 
and communication of the reasoning  
x are partially displayed with 

significant gaps and/or 
x do not clearly lead to a 

solution/outcome. 

The use of mathematical language 
and communication of the reasoning 
are 
x underdeveloped,  
x sketchy,    
x inappropriate,  
x minimal, and/or  
x not evident. 

Accuracy 
Support the solution/outcome. 

The solution/outcome is correct and 
enhanced by 
x extensions,  
x connections,  
x generalizations, and/or 
x asking new questions leading to 

new problems. 

The solution/outcome given is 
x correct, 
x mathematically justified, and  
x supported by the work. 

The solution/outcome given is 
x incorrect due to minor error(s), or 
x a correct  answer but work 

contains minor error(s) 
x partially complete, and/or 
x partially correct 

 

The solution/outcome given is 
x incorrect and/or 
x incomplete, or  
x correct, but  

o conflicts with the work, or 
o not supported by the work. 

Reflecting and 
Evaluating 
State the solution/outcome in 
the context of the task. 
 
Defend the process, evaluate 
and interpret the 
reasonableness of the 
solution/outcome. 

Justifying the solution/outcome 
completely, the student reflection 
also includes 
x reworking the task using a 

different method,  
x evaluating the relative 

effectiveness and/or efficiency of 
different approaches taken, and/or 

x providing evidence of considering 
other possible solution/outcomes 
and/or interpretations. 

The solution/outcome is stated 
within the context of the task, and 
the reflection justifies the 
solution/outcome completely by 
reviewing   
x the interpretation of the task 
x concepts, 
x strategies,  
x calculations, and 
x reasonableness. 

 

The solution/outcome is not stated 
clearly within the context of the 
task, and/or the reflection only 
partially justifies the 
solution/outcome by reviewing   
x the task situation,  
x concepts,  
x strategies,  
x calculations, and/or 
x reasonableness. 

The solution/outcome is not clearly 
identified and/or the justification is  
x underdeveloped,  
x sketchy,    
x ineffective,  
x minimal, 
x not evident, and/or 
x inappropriate. 

**6 for a given dimension would have most attributes in the list; 5 would have some of those attributes. 
*2 for a given dimension would be underdeveloped or sketchy, while a 1 would be minimal or nonexistent. 
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Posters        
 

Construct viable arguments and critique the 

reasoning of others. Mathematical Practice 3!

!

!

 

I can explain my thinking and 

respond to the mathematical 

thinking of others. 

 

I can explain my strategy  

using… 

   

 

 

I can compare strategies with 

others by… 

 
 
 

• objects, drawings, and   

         actions  
    

• examples and non-examples 

 

• contexts 
 

  

• listening     
 

• asking useful questions   

 

• understanding mathematical  

         connections between strategies 

 

 
 

Clip art licensed from the Clip Art Gallery on DiscoverySchool.com 
 

 
 

 
 

 
 

 
              J

ordan School District 2012, Grades 2-3 

 

 Attend to precision. 
Mathematical practice 6 

!

!

 

I can be precise when solving 
problems and clear when 
communicating my ideas. 

    

Mathematicians communicate with others using…!!!
!!!!
!
!

May 29, 2012

48 inches = 4 feet
units of 
measure

symbol: equal 
        (the same as)

 

 

• math vocabulary with clear  
definitions       

• symbols that have meaning 
 

• context labels 
 

• units of measure 
 

• calculations that are accurate  
and efficient 

 

Clip art licensed from the Clip Art Gallery on DiscoverySchool.com                         Jordan School District 2012, Grades 4-5 

http://elemmath.jordandistrict.org/
mathematical-practices-by-standard/ 
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Prepare to Observe

•  Identify 3-5 student dispositions that you 
look for in a classroom as evidence of 
students engaging in the practices
–  What would students be communicating?
–  What would students be doing?

•  Identify 3-5 teaching strategies that would 
give students the opportunity to engage in 
the practices
–  What would teachers be communicating?
–  What would teachers be doing?

22

Math Practices at Work:  
Counting Collections to 100

https://www.teachingchannel.org/videos/counting-by-ten-lesson 
 

23

Math Practices at Work:  
Reasoning About Multiplication and Division

https://www.teachingchannel.org/videos/multiplication-division-in-the-core 
 

24
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Small Group Task

•  Identify 3-5 student dispositions that you 
look for in a classroom as evidence of 
students engaging in the practices
–  What would students be communicating?
–  What would students be doing?

•  Identify 3-5 teaching strategies that would 
give students the opportunity to engage in 
the practices
–  What would teachers be communicating?
–  What would teachers be doing?

25

Questioning

24

https://
www.teachingchannel.o
rg/videos/kindergarten-
counting-cardinality-
lesson 
 26

Classroom Discussions

27

Classroom Discussions: 
Using Math Talk to Help 
Students Learn 
 
by Chapin, O’Connor, and 
Anderson 
 

Inside Mathematics  
•  By grade level 
•  Spanish sample 

 
http://www.insidemathematics.org/index.php/
classroom-video-visits/number-talks 
 
 

Number Talks 
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Number Talks 

Number Talks: 
Helping Children 
Build Mental Math 
and Computation 
Strategies  
 
by Sherry Parish 
 

Number Talks 
Engagement Strategies

https://www.teachingchannel.org/
videos/student-participation-strategy 
 
 

“Improving Participation with Talk Moves”

30
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Engagement Strategies

https://www.teachingchannel.org/
videos/student-silent-signals 
 
 

“Silent Signals”
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Think about your classroom 

32

MARS Tasks and POM 

Tasks and “Problems of the Month” by grade 
or by domain. 
 

Inside Mathematics 
•  http://insidemathematics.org/index.php/

mathematical-content-standards 
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Tasks:  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OCTM 
Resources 

www.octm.org 
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Resources

•  www.octm.org
•  www.insidemathematics.org
•  www.illustrativemathematics.org
•  http://www.hoodriver.k12.or.us/Page/

4640
•  http://www.smarterbalanced.org/

•  www.hoodriver.k12.or.us/
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Reflection Talk—3, 2, 1

•  What three ideas do you want to 
remember from this session?

•  What are two things do you want to 
implement right away?

•  What’s one challenge will you face 
engaging students in the math practices?
(What will you need to support you in this 
endeavor?)

37 35

Questions?

Email me at: 
jane.osborne@hoodriver.k12.or.us 

Exit Ticket: 
 -PLUS (+) 
(what worked well for you?) 
 -DELTA (change) 
(what advice/changes for next time?) 


