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Module 1: 

A Closer Look at the Common Core State Standards for Mathematics 

Session 4.1 Standards for Mathematical Practices:  Part 1: Making Sense of the Mathematics 
 
 
 
 
Session Description 

Participants will explore the standards for mathematical practice. In groups they will discuss and 
highlight key ideas for each practice.  Participants will have the opportunity to engage in two math 
activities and then reflect on their opportunities to engage in the practices after each session of 
“doing the math”.   
 

Expected Outcomes 
 Participants will build their understanding of the standards for mathematical practice.  
 Participants will enhance their skills in identifying the extent to which students exhibit the 

standards for mathematical practice. 
 Participants will generate ideas for how teachers can integrate the standards for mathematical 

practice with instruction to support student proficiency. 
 
Agenda 

 Introduction to the instructional core (10 minutes) 
 Activity 1A: Making Sense of the Mathematics (20 minutes) 
 Activity 1B: Overview of CCSSM practices (10 minutes) 
 Activity 2A: Contextualization: Context Matters (20 minutes) 
 Activity 2B: A Closer look at the CCSS Mathematical Practices (10 minutes) 
 Reflection (5 minutes) 

 
Time 

 60-75 minutes 
 

Audience 
 Designed to be used with groups of teachers and leaders working in multi- or same-grade level 

teams. Select a pair of practices to explore and make copies of those handouts. 
 
Materials 

 Practices PowerPoint Slides  
 Practices Handout A – Time distance graph  
 Practices Handout B – Complete set  
 Reflection Handout C – Reflections 

 
 Copies of time distance graph 
 (optional) Copies of common misconceptions 

 
 (optional) Review original MAP teaching lesson 
 (optional) Review original MAP PowerPoint 

 
 Highlighters 

 
 
 
 

/wma/teachlearn/commoncore/mod-1-session-4.1-presentation.ppt
http://www.ode.state.or.us/wma/teachlearn/commoncore/session-4.1-math-practices-handout-a.pdf
http://www.ode.state.or.us/wma/teachlearn/commoncore/session-4.1-handout-b.pdf
http://www.ode.state.or.us/wma/teachlearn/commoncore/mod-1-session-4-k-hs-reflections-handout-c.doc
http://www.ode.state.or.us/wma/teachlearn/commoncore/session-4.1-math-practices-handout-a.pdf
http://www.ode.state.or.us/wma/teachlearn/commoncore/session-4.1-common-misconceptions.pdf
http://www.ode.state.or.us/wma/teachlearn/commoncore/reference_map-time-distance-lesson.pdf
/wma/teachlearn/commoncore/reference_map-time-distance-presentation.ppt
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Resources/References 
 The content of this session is based on a webinar conducted by the National Council of Supervisors 

of Mathematics, Diving Deeper into the Common Core State Standards for Mathematics: Leading 
with the Mathematical Practices. Facilitators leading this session may find it helpful to view the 
webinar prior to working with the group as it provides additional background information: 
http://www.mathedleadership.org/events/webinars.html 

 Oregon Common Core State Standards for Mathematics 
http://www.ode.state.or.us/search/page/?id=1527  

 National Council of Supervisors of Mathematics, Diving Deeper into the Common Core State 
Standards for Mathematics: Leading with the Mathematical Practices. 
http://www.mathedleadership.org/events/webinars.html 
 
 

Pre-session Preparation 
As a facilitator, it would be good to review the original teaching materials of the “time-distance” graph 

activity used for this module.  The notes have been adapted from the original source materials, so 
the content within this activity only represents a subset of their original lesson. 

 
It would also be good to prepare materials to allow the participants to engage in telling their story using 

manipulatives.  This could be as simple as having a figurine for each group to give the opportunity 
for participants to “act out” the journey to the bus stop in their own words.  

 
The original MAP lesson materials can be found online at:  

 
 Math Assessment Project (MAP) 

http://map.mathshell.org/materials/ 
 
Link to the Time distance graph activity used for this session: 
Lesson website: http://map.mathshell.org/materials/lessons.php?taskid=208 
Original teacher notes: http://map.mathshell.org/materials/download.php?fileid=667  
Original PowerPoint slides: http://map.mathshell.org/materials/download.php?fileid=668  
 

http://www.mathedleadership.org/events/webinars.html
http://www.ode.state.or.us/search/page/?id=1527
http://www.mathedleadership.org/events/webinars.html
http://map.mathshell.org/materials/
http://map.mathshell.org/materials/lessons.php?taskid=208
http://map.mathshell.org/materials/download.php?fileid=667
http://map.mathshell.org/materials/download.php?fileid=668
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Introduction to Exploring the Standards for Mathematical Practice K–12 

Introduction (10 minutes) 
 
Slide 1 
Say, “In this session we are going to look more closely at the standards for mathematical practice.” (Pre-
select a pair of practices to explore and make copies of appropriate handouts. See options on page 1.) 
 
NOTE: The activities for this session can be repeated for each pair of mathematical practices.  
However, more time will be needed if each participant needs to analyze each practice. 
 
Slide 2 
Review the expected outcomes for this session.  

 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. 
 

Slide 3 
Review the Instructional Core. 
 
Richard Elmore identifies a number of core principals as we consider implementing the instructional core, 
but for this introduction we’ll just identify two principles: 
 
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. These three components need to be 
thought of as interdependent rather than isolated and independent of each other.  
  
Principle #2: If you change one element of the instructional core, you have to change the other two. We 
cannot think of implementing the CCSS as just swapping out one set of standards for another. As we 
increase the rigor of the content, we must focus on using the excellent recent educational research to 
improve content knowledge and practice and student engagement and ownership of their learning (i.e., 
NRC: How People Learn; Horizon Research: Elements of Effective Instruction; CCSSO: What is Effective 
Professional Development). 
 
Slide 4 
Introduce the Organizational Elements 
 
Say, “It is important to remember that the organizational elements that surround the instructional core 
are critical to the successful implementation of a district-wide improvement strategy.” 
 
“The instructional core does not occur in isolation of these organizational elements, so any 
implementation strategy would need to take into consideration how these elements impact successful 
implementation.” 
 
“In time, more information on implementation of the CCSS through an instructional core focus will be 
developed.” 
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Activity 1A: Time-distance graphs  

“The purpose of this session is to better understand the Standards of Mathematical Practices of the 
Common Core State Standards for Mathematics, which is intended to help better understand the Student-
Content interaction described in the instructional core. Other sessions in module 1 are intended to help 
attend to the Teacher-Content interaction and future sessions will eventually address Teacher-Student 
interactions.” 
 
 
 
Slide 5 
NOTE: To help participants engage in understanding the practices, they will first do a math activity 
and then later reflect on what opportunities they had to engage in the practice.   This pattern will 
be repeated twice with a 20 minute math activity followed by about 10 minutes of reflection of the 
practice. 
 
Say: To better understand the standards for mathematical practices, we will first do a mathematics 
activity and then reflect on the opportunities the activity gave for us to engage in the practices.   
 
This activity was adapted from the Mathematics Assessment Project (MAP), which has multiple activities 
to engage students in common misconceptions.  These activities include handouts and teaching notes that 
can be used in your classroom as well.  
 
Slide 6  Assessment task: Journey to the Bus Stop (15-20 minutes)  
  
NOTE:  You may refer to the original to the teaching notes in the original MAP activity as you 
prepare for this lesson.  It may be good to consider introducing models by bringing manipulatives 
for participants to act out their story.  
 

 Give each participant a copy of Journey to the Bus Stop. (Handout A) 
 Briefly introduce the task and help the class to understand the problem and its context. 
 Read through the task and try to answer it as carefully as you can.  

  
It is important that participants are allowed to answer the questions without your assistance, as far as 
possible. Participants should not worry too much if they cannot understand or do everything, because in 
the next lesson they will engage in a similar task, which should help them. Explain to participants that by 
the end of the next lesson, they should expect to answer questions such as these confidently. This is their 
goal. 
   
Assessing participants’ responses  
Have participants share their responses to the task. Make some notes on what their work reveals about 
their current levels of understanding and their different problem solving approaches.  
  
We suggest that you do not score participants’ work. The research shows that this will be 
counterproductive, as it will encourage participants to compare their scores, and will distract their 
attention from what they can do to improve their mathematics. 
  
Instead, help participants to make further progress by summarizing their difficulties as a series of 
questions. Some suggestions for these are given on the next page. These have been drawn from common 
difficulties observed in trials of this unit. 
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Activity 1B: Introducing the CCSSM practices  

We suggest that you write a list of your own questions, based on your participants’ work, using the ideas 
that follow. You may choose to write questions on each participant’s work. If you do not have time to do 
this, select a few questions that will be of help to the majority of participants. These can be written on the 
board at the end of the lesson. 
 
 
 
 
Slide 7 
NOTE:  Plan on about a 5 minute introduction of the history of the CCSSM practices, and then give 
participants about 5 minutes to reflect on the opportunities they had to engage in the practices in 
the prior math activity.   
 
Slide 8 
Say, “The content of this session is based on a webinar conducted by the National Council of Supervisors of 
Mathematics, Diving Deeper into the Common Core State Standards for Mathematics: Leading with the 
Mathematical Practices. NCSM provides other resources that you may find to be helpful in your work.” 
 
Slide 9 
Read slide, 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 
 
Slide 10 
Say, “The development of the standards for mathematical practice was based on ideas from two publications: 
NCTM’s Principals and Standards for School Mathematics and the National Research Council’s Adding It Up.” 
 
Slide 11 
Say, “NCTM’s Principals and Standards for School Mathematics included a set of “process standards:” 
problem solving, reasoning and proof, communication, representation, and connections. Many of you may be 
familiar with these process standards.” 
 
Slide 12 
Say, “The National Research Council’s Adding It Up includes five strands of Mathematical Proficiency.” 
Conceptual Understanding: Comprehension of mathematical concepts, operations, and relations. 
Procedural Fluency: Skill in carrying out procedures flexibly, accurately, efficiently, and appropriately. 
Strategic Competence: Ability to formulate, represent, and solve mathematical problems. 
Adaptive Reasoning: Capacity for logical thought, reflection, explanation, and justification. 
Productive Disposition: Habitual inclination to see mathematics as sensible, useful, and worthwhile, coupled 
with a belief in diligence and one’s own efficacy. 
 
Slide 13 
Say, “Using the process standards and the five strands of mathematical proficiency, the writers of the 
Common Core for Mathematics developed eight Standards for Mathematical Practice.” 
  
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.  
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Activity 2A: Time-Distance graphs (contextualization)  

Use appropriate tools strategically.  
Attend to precision.  
Look for and make use of structure.  
Look for and express regularity in repeated reasoning.  
 
Slide 14 
NOTE: Now give participants to reflect on the opportunities they had as “students” to engage in the 
mathematical practices.  If there is time, allow participants to first discuss in small groups and then 
share response as a whole group.  
 
ASK:  Attending to the Student (Practice Standards) 

• What opportunities were  there to engage in the practice standards in this activity? 
• Did the extension (explaining) give opportunities to engage in additional practices? Or deepen the 

ones identified above? 
 
NOTE: Now give participants to reflect on instructional strategies of using misconceptions helped 
them engage in the mathematical practices.  If there is time, allow participants to first discuss in 
small groups and then share response as a whole group.  
 
ASK: Attending to Instruction 

• What are common misconceptions associated with the given task? 
• How does anticipating and addressing common misconceptions help facilitate deeper levels of 

thinking? 
 
 
 
 
Slide 15 
Say:  Now we’ll have an opportunity to extend the prior activity by focusing on the context of the situation.  
Connecting the “story” of the situation to the context of rich mathematics is an important part of helping 
students engage in the mathematical practices.  
 
Slide 16 
Whole-group introduction: interpreting and sketching graphs (10 minutes)  
Throughout this activity, encourage participants to articulate their reasoning, justify their choices 
mathematically, and question the choices put forward by others. This introduction will provide 
participants with a model of how they should work with their partners in the first small-group activity. 
  
Show the group the projector resource Matching a Graph to a Story:  
  
Ask participants to match the correct story to the graph. They are to write down at least two reasons to 
support their decision. 
  
After two or three minutes ask participants who selected option A to raise their hands. Ask one or two to 
justify their choice. You may wish to use some of the questions on the sheet Suggested questions and 
prompts to encourage participants to justify their choices and others to challenge their reasoning. 
  
Repeat this with options B and C. Even if explanations are incorrect or only partially correct, write them 
next to the appropriate section of the graph. Encourage participants to challenge these interpretations. 
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Slide 17 
 Slide 17 of the projector resource allows you to write three different participant explanations on the 
board at the same time. 
  
See facilitator's guide of how participants could annotate their graphs when working on the collaborative 
task. 
 
Slide 18 
Extension Activity: 
Ask participants to Imagine that they are the race commentator for the given 400 m hurdles race.  
Describe what is happening as carefully as you can, and don’t worry about measuring anything accurately 
for their stories. 
 
Slide 19 
NOTE: Now give participants to reflect on the opportunities they had as “students” to engage in the 
mathematical practices.  If there is time, allow participants to first discuss in small groups and then 
share response as a whole group.  
   
ASK:  Attending to the Student (Practice Standards)  
What opportunities were  there to engage in the practice standards in this activity? 
Did the extension (explaining) give opportunities to engage in additional practices? Or deepen the ones 
identified above? 
   
NOTE: Now give participants to reflect on the content addressed in the activity, and how they could 
adapt this to their own instructional context.  If there is time, allow participants to first discuss in 
small groups and then share response as a whole group.  
  
ASK: Attending to the Content Standards 

•   How could something like this be used in the class you teach? 
•   Why is it important for students to understand this content?  
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Activity 2B: Connecting to the Math Practices  

 
 
 
 
Slide 20 
Say:  We’ll switch now to looking at the text of the actual math practices.  Over the next two sessions we 
will be working to make sense of these practices in your own classroom.  We’ll start by reading the text 
and begin the process of making sense of what this practice would look like in our your own classroom.  
 
Slide 21 
Distribute Practices Handout B [Two page summary of the practices] 
   
Say, “Read the first three words for each mathematical practice. What do you notice?” 
   
Allow several minutes for participants to work and then ask, “What do you notice?” 
   
Say, “An important note about these standards is that they are for students. They describe mathematical 
practices for which we want students to develop proficiency. While they have implications on teachers 
and their instruction, in and of themselves, they are not goals for teachers.” 
  
Slide 22 
Bill McCallum, one of the writers of the CCSSM, described grouping the mathematical practices into four 
general categories: 

Reasoning & Explaining (practice 2 & 3) 
Modeling Using Tools (practice 4 & 5) 
Seeing structure and generalizing (practice 7 & 8) 
Overarching habits of productive mathematical thinkers (practice 1 & 6) 

 
Facilitator's note:  To complete the given task within an hour, you will need to divide the 
participants to focus on a given practice, or pair of practices, and then share each other’s 
observations in a jigsaw discussion.  More time will be needed if it is not possible to divide the 
participants into four or eight groups.  It is recommended to at least divide the work across four 
groups by the math practices identified in this table.  
 
Tell participants which of the two following standards they will be studying: 
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  
   
 
Slide 23 
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Reflection  

Have the participants form groups around pairs of math practices.   
Identify verbs used in the practice (may want to highlight on handout B) 
 
Questions: 
What is this practice standard asking of students? 
What would this practice look like in your classroom? 
 
Slide 24 
Facilitate a whole group discussion. 
  
Ask small groups to share highlights of their discussion. 

 On a scale of 1 (low) to 5 (high), with a show of fingers, to what extent is your school or district 
promoting students’ proficiency for this practice?  

 To what extent is this practice being explicitly addressed in every classroom? 
 How does understanding the context of the problem help engage students in the practice? 
 What is challenging about helping students develop proficiency in this standard? 

 
 
 
 
Reflection (5 minutes) 
 
Slide25 
Distribute Practices Handout C. 
 
Ask participants to answer the following questions on their Reflection Sheet: 

 How do the standards for mathematical practices connect to what you know of past standards (e.g. 
NCTM & Adding it up) as well as what you know about best practices? 

 What do you anticipate to be challenges in supporting students in developing proficiency in these 
practice standards? What actions will you take to address and overcome these challenges? 

 How does addressing misconceptions and context help students engage in the mathematical 
practices? 

 How has this activity increased your understanding of the instructional core? 
 
Ask participants to share reflections (optional). 
 
Adjourn 
 
 
 


