
 

Module 1: 

A Closer Look at the Common Core State Standards for Mathematics 

Session 4.2 Standards for Mathematical Practices:  Part 2: Student Dispositions & Teacher Actions 
 
 
 
 
Session Description 

Participants will explore the standards for mathematical practice. In groups, participants 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 (10-15 minutes) 
 Activity 3A: Multiple Representations (20 minutes) 
 Activity 3B: Identifying Student Outcomes (20 minutes) 
 Activity 4A: Precision matters (20 minutes) 
 Activity 4B: Identifying Teaching Strategies (20 minutes) 
 Reflection (10 minutes) 

 
Time 

 90-100 minutes (can be made into two 40-50 minutes sessions by separating 3A/3B and 4A/4B 
over two sessions) 
 

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 – Word - PDF 

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 

http://www.ode.state.or.us/wma/teachlearn/commoncore/mod-1-session-4.2-presentation.ppt
http://www.ode.state.or.us/wma/teachlearn/commoncore/session-4.2-math-practices-handout-a.doc
http://www.ode.state.or.us/wma/teachlearn/commoncore/session-4.2-math-practices-handout-a.pdf
http://www.ode.state.or.us/wma/teachlearn/commoncore/session-4.2-math-practices-handout-a-p2.pdf
http://www.ode.state.or.us/wma/teachlearn/commoncore/session-4.2-math-practices-handout-a-p3.pdf
http://www.ode.state.or.us/wma/teachlearn/commoncore/session-4.2-math-practices-handout-a-p4.pdf
http://www.ode.state.or.us/wma/teachlearn/commoncore/session-4.2-math-practices-handout-a-p5.pdf
http://www.ode.state.or.us/wma/teachlearn/commoncore/session-4.2-math-practices-handout-a-p7.pdf
http://www.ode.state.or.us/wma/teachlearn/commoncore/session-4.2-math-practices-handout-a-p8.pdf
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Overarching Habits of Mind of a Productive Mathematical Thinker 

1. Make sense of problems and persevere in solving them 

6. Attend to precision 

 
  (Optional) Handout B – original set of practices  
 Reflections Handout C  

 
 Copies of matching card set A 
 Copies of matching card set B 
 Copies of matching card set C 

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

 
 Highlighters 
 Poster paper (or chart pack paper for groups) 

 
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  
 

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. 
 
For this session, participants will work on the “matching cards” activity as well as the axis 
labeling activity.  It would be good to review teaching notes on these sections to acquaint yourself 
to the original materials.  
 
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.ode.state.or.us/wma/teachlearn/commoncore/session-4.2-math-practices-handout-a--p1.pdf
http://www.ode.state.or.us/wma/teachlearn/commoncore/session-4.2-math-practices-handout-a-p6.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-4.2-k-hs-reflections-handout-c.doc
http://www.ode.state.or.us/wma/teachlearn/commoncore/session-4.2-card-set-a.pdf
http://www.ode.state.or.us/wma/teachlearn/commoncore/session-4.2-card-set-b.pdf
http://www.ode.state.or.us/wma/teachlearn/commoncore/session-4.2-card-set-c.pdf
http://www.ode.state.or.us/wma/teachlearn/commoncore/reference_map-time-distance-lesson.pdf
http://www.ode.state.or.us/wma/teachlearn/commoncore/reference_map-time-distance-presentation.ppt
http://www.mathedleadership.org/events/webinars.html
http://www.ode.state.or.us/search/page/?id=1527
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 3A: 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   
Collaborative activity: matching Card sets A and B (20 minutes)  
Ask participants to work in small groups of two or three participants. 
  
Give each group the Card Set A: Distance–Time Graphs, and Card Set B: Interpretations, along with a large 
sheet of paper and a glue stick for making a poster. 
   
You are now going to continue to explore matching graphs with a story but as a group.  
   
You will be given ten graph cards and ten story cards.  
   
In your group take a graph and find a story that matches it. Alternatively, you may want to take a story and 
find a graph that matches it.  
   
Take turns at matching pairs of cards. Each time you do this, explain your thinking clearly and carefully. If 
you think there is no suitable card that matches, write one of your own.  
   
Place your cards side by side on your large sheet of paper, not on top of one another, so that everyone can 
see them.  
   
Write your reasons for the match on the cards or the poster just as we did with the example in class. Give 
explanations for each line segment.  
   
Make sure you leave plenty of space around the cards, as eventually you will be adding another card to each 
matched pair.  
  
The purpose of this structured group work is to encourage participants to engage with each other's 
explanations and take responsibility for each other's understanding. 
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Slide 6 of the projector resource summarizes these instructions. 
  
You have two tasks during the small-group work: to make a note of participant approaches to the task, 
and to support participant reasoning. 
   
Make a note of participant approaches to the task  
Listen and watch participants carefully. Note different participant approaches to the task and any 
common mistakes. For example, participants may interpret the graph as a picture or participants may 
read the graph from right to left. Also, notice the ways participants check to see if their match is correct 
and how they explain and justify a match to each other. You can use this information to focus a plenary 
whole-class discussion. 
   
Support participant reasoning  
Try not to make suggestions that move participants towards a particular match. Instead, ask questions to 
help participants to reason together. 
If you find one participant has produced a solution for a particular match, challenge another participant 
in the group to provide an explanation. 
  
John matched these cards. Sharon, why do you think John matched these two cards?  
  
If you find participants have difficulty articulating their decisions, then use the sheet Suggested questions 
and prompts to support your own questioning of participants. 
  
In trials of this lesson some participants had difficulty stating where home is on the graph. 
For this graph, where does the journey start? Is that home?  
Give me a graph that shows a journey starting away from home.  
For this graph, does the journey end at home? How do you know?  
  
If the whole class is struggling on the same issue, you could write a couple of questions on the board and 
hold an interim, whole-class discussion. You could ask participants who performed well in the 
assessment to help struggling participants. 
  
Some of the cards are deliberate distracters. For example, a participant who matches Card 2 and E 
indicates that they think that graphs are pictures of the situation. 
  
Allow participants time to match all the cards they can. 
   
Slide 7 
Sharing posters (5 minutes)  
As participants finish matching the cards, ask one participant from each group to visit another group's 
poster. You may want to use Slide 7 of the projector resource to display the following instructions. 
   
If you are staying at your desk, be ready to explain the reasons for your group's matches.  
   
If you are visiting another group, write your card placements on a piece of paper. Go to another group's desk 
and check to see which matches are different from your own.  
   
If there are differences, ask for an explanation. If you still don't agree, explain your own thinking.  
When you return to your own desk, you need to consider as a group whether to make any changes to your 
own poster.  
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Activity 3B: Identifying student outcomes  

 
Slide 8 
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 multiple representations 
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 

• How can using multiple representations [e.g.. pictorial (graphs), symbolic (tables or equations)] 
help students engage in the practices? 

• How can using multiple representations of mathematical ideas facilitate deeper levels of thinking? 
 
 
 
 
 
Slide 9 
For this activity the discussion will focus the Student Outcomes that define the practices.  It is not 
sufficient for students to observe the teacher to demonstrate the practices in their classroom.  For the 
practices to be fully implemented, the students themselves must be engaged in the practices.  That is, 
teachers need to give time so that students themselves can make sense of the problem (practice 1), rather 
than watch the teacher make sense of the problem for them.    
 
Slide 10 
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  
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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 11 
Distribute Handout A for this activity.  Participants will work on identifying student outcomes for 
pairs of practices, which can be recorded on this work sheet.  
 
Small Group Discussion [~10 minutes] 

• Form groups around pairs of math practices 
• How did the activities from session 4.1 & 4.2 engage in the practices? 

– Identify 1 or 2 student outcomes and/or dispositions that would convince you that your 
students were engaged in the given practice  

– How does using multiple representations help in show that students are able to engage in 
the math practices?  

• Be ready to share with the group 
 
Slide 12 
Whole Group Discussion[~10 minutes] 
[Optional] Put posters on the wall for each practice.  Have participants put their student outcomes on the 
poster when they are identified.  Participants can review other posters ahead of time which may accelerate 
the whole group discussion 
 
Facilitate a jig-saw discussion where each group can share their student outcomes for the two practices 
they were assigned.   
  
Each group share their student outcomes, as you listen be 

 Are the student outcomes clearly articulated?  
 How might you change this for students in you class? 
 Are there additional outcomes that should be identified? 

 
Try to reach consensus as best as possible within your given time constraints.   Have everyone record the 
student outcomes for each practice (this may require outside time to finish).  Be sure participants keep 
Handout A for Activity 4B.  
 
Note: In Session 4.3, these outcomes will used to help make an observation protocol to be used as they 
observe video lessons.  Thus, it would be good to keep a record of the outcomes from this activity to help in 
the development of the observation protocol in session 4.3.  
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Activity 4A: Time-Distance graphs (percision)  
 
 
 
Slide 13 
The use of precision is critical in supporting students in the mathematical practices.   
 
You may want to remind participants the importance of precision in the CCSSM: 
 
“6 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.” 
 
Slide 14 
Whole-class discussion: Interpreting tables (15 minutes)  
Bring the class together and give each student a mini-whiteboard, a pen, and an eraser. Display Slide 11 
of the projector resource: 
   
On your whiteboard, create a table that shows possible times and distances for Tom's journey.  
  
After a few minutes, ask students to show you their whiteboards. Ask some students to explain how they 
created their tables. Write their figures on the board. Ask the rest of the class to check these figures. 
   
Is Tom's speed slower or faster in this section compared to that section?  
How do you know from the graph? From the table?  
   
Is this speed constant? How can you tell? Do the figures in the table show a constant speed for this section of 
the journey?  
   
What units might these be measured in?  
Are these figures realistic?  
 
Slide 15 
Optional, if time allows for further investigation. 
Collaborative activity: matching Card Set C (20 minutes)  
Hand out Card Set C: Tables of Data, and ask students to match these cards with the cards already on their 
poster. 
   
You are now going to match tables with the cards already on your desk. In your group take a graph and try 
to find a table that matches it, or take a table and find a graph that matches it.  
   
Again take turns at matching cards you think belong together. Each time you do this, explain your thinking 
clearly and carefully.  
   
Write your reasons for the match on the poster.  
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Activity 4B: Identifying teaching strategies  

Students may also wish to suggest suitable units for the distances and times on the cards. 
  
The tables should help students confirm or modify existing matches. 
  
As they work on the matching, support the students as in the previous matching activity. 
 
Slide 16 
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 (precision) give opportunities to engage in additional practices? Or deepen the 

ones identified above? 
 
NOTE: Now give participants to reflect on instructional strategies of attending to precision 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  
Why is attending to precision critical consideration as students engage in the mathematical practices? 
How can directly attending to issues of precision facilitate deeper levels of thinking?  
 
 
 
 
 
Slide 17 
In this discussion, participants will identify teaching strategies to help support the practices.  Hopefully 
by this point they have the opportunity to engage in several engaging math activities, which they can 
reflect on as they think about strategies they can use in their instruction to help engage students in the 
practices.  
 
Slide 18 
Form groups around pairs of practices.  The same groups may be used from the first session, or new 
groups could be formed.   
 
Slide 19 
Continue using Handout A for this activity  
Small Group Discussion [~10 minutes]  
 
Form groups around pairs of math practices  

 How did the activities from session 4.1 & 4.2 engage in the practices?  
 Identify 1 or 2 teaching strategies that were used to engage you in the practices 
 How do precision activities help support the practices? 
 Be ready to share with the group  

 
 
 



 

 

10 

 

Reflection  

Slide 20 
Whole Group Discussion [~10 minutes]  
[Optional] Put posters on the wall for each practice.  Have participants put their student outcomes on the 
poster when they are identified.  Participants can review other posters ahead of time which may accelerate 
the whole group discussion  
   
Facilitate a jig-saw discussion where each group can share their student outcomes for the two practices 
they were assigned.   
  
Each group share their student outcomes, as you listen be 
Are the student outcomes clearly articulated?  
How might you change this for students in you class? 
Are there additional outcomes that should be identified? 
   
Try to reach consensus as best as possible within your given time constraints.   Have everyone record the 
student outcomes for each practice (this may require outside time to finish).  Be sure participants keep 
Handout A for Activity 4B.  
 
Note: In Session 4.3, these outcomes will used to help make an observation protocol to be used as they 
observe video lessons.  Thus, it would be good to keep a record of the outcomes from this activity to help in 
the development of the observation protocol in session 4.3.  
 
 
 
 
Reflection (5 minutes) 
 
Slide 21 
Distribute Reflection Worksheet (Handout C). 
 
Ask participants to answer the following questions on their Reflection Sheet: 

 How does the use of multiple representations help engage students in the mathematical 
practices? 

 How does engaging students in precision activities help support the practices? 
 What are important student dispositions you need to look for as evidence that a student is 

engaging in the practices? 
 How can you use these ideas to help your students engage in the mathematical practices? 
 How has this activity increased your understanding of the instructional core? 

 
Ask participants to share reflections (optional). 
 
 
 


