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WHAT IS MATHEMATICAL DISCOURSE? 

• Classroom discourse refers to the written and oral ways of 

representing, thinking, communicating, agreeing, and 

disagreeing that teachers and students use to engage in 

those tasks. It also refers to the ways in which teachers 

orchestrate and promote discourse and to the interplay of 

intellectual, social, and physical characteristics that shape 

the ways of knowing and working that are expected in the 

classroom. 



NCTM Principles and Standards, 2000 
Communication Standard, Grades 6-8 

• Each students should be expected not only to present and 

explain the strategy they used to solve a problem but also to 

analyze, compare, and contrast the meaningfulness, efficiency, 

and elegance of a variety of strategies.  Explanations should 

include mathematical arguments and rationales, not just 

procedural descriptions or summaries. 

• During adolescence, students are often reluctant to do anything 

that causes them to stand out; many are self-conscious and 

hesitant to expose their thinking. 

• Teachers should build a sense of community in middle-grades 

classrooms so students feel free to express their ideas honestly 

and openly without fear of ridicule. 



WHAT IS MATHEMATICAL DISCOURSE? 

• My students had never heard of "mathematical discourse," 
so first we had to define it. Being typical middle school 
students, they liked the idea of arguing, but needed to 
learn the difference between arguing and discourse.  

• We started from the premise that a "conjecture is a 
statement for which someone thinks that there is evidence 
that the statement is true. The main thing about a 
conjecture is that there is no proof." That is, there's no 
proof at the time, but mathematical thinkers can create a 
process by which we test and generate proof, learning that 
our conjectures are (or are not) accurate.  

 

“The Talking Cure: Teaching Mathematical Discourse” by Marsha Ratzel, 
published online on Education Week, 12/31/12 



LEVELS OF DISCOURSE 
http://www.nctm.org/publications/mt.aspx?id=8594 
 

http://www.nctm.org/publications/mt.aspx?id=8594
http://www.nctm.org/publications/mt.aspx?id=8594


WHY DISCOURSE?  
WHAT’S THE VALUE OF IT?  

Discourse… 

• engages learners.  

• promotes understanding.  

• develops 21st century skills    

• supports language development. 

(c) PEBC. Hoffer, 2011 



Discourse engages learners.  

  
“Learning and succeeding in school 
requires active engagement—
whether students are rich or poor, 
black, brown, or white. The core 
principles that underlie 
engagement are applicable to all 
students—whether they are in 
urban, suburban, or rural 
communities.”  
   - Melzer & Hamman, 2004 

(c) PEBC. Hoffer, 2011 



Discourse promotes understanding.  

   
“As Socrates well understood, 
learning is more likely to 
change through dialogue and 
reflection than through 
lecture and imposition.” 
 – Kober, 1993 
 

(c) PEBC. Hoffer, 2011 



Discourse develops  
21st century skills.   

      

“In order to get good jobs, and to be active and 
informed citizens in our democracy, economy, today’s 
students – and tomorrow’s workers – need to learn 
how to …work in teams and lead by influence, be agile 
and adaptable, communicate clearly and concisely…” 
      – Tony Wagner, 2008 

(c) PEBC. Hoffer, 2011 



Discourse supports language development. 
 

―Language development is an 

active, not passive process. 

Teachers must give students 

opportunities and time to talk, 

which means teachers must 

make key shifts: talk less, listen 

more.‖  

– Klaus-Quinlan & Nathenson-

Mejia, 2010 

(c) PEBC. Hoffer, 2011 



CONNECTION TO THE TEKS 

• Look at the new TEKS Process Standards, think 

about this… 

– How many of the process standards need to be 
developed using mathematical discourse/ 
communication? 



(1) Mathematical process standards. The student uses 
mathematical processes to acquire and demonstrate 
mathematical understanding. The student is expected to: 

(A) apply mathematics to problems arising in everyday life, society, and the 
workplace; 

(B) use a problem-solving model that incorporates analyzing given 
information, formulating a plan or strategy, determining a solution, justifying 
the solution, and evaluating the problem-solving process and the 
reasonableness of the solution; 

(C) select tools, including real objects, manipulatives, paper and pencil, and 
technology as appropriate, and techniques, including mental math, 
estimation, and number sense as appropriate, to solve problems; 

(D) communicate mathematical ideas, reasoning, and their implications 
using multiple representations, including symbols, diagrams, graphs, and 
language as appropriate; 

(E) create and use representations to organize, record, and communicate 
mathematical ideas; 

(F) analyze mathematical relationships to connect and communicate 
mathematical ideas; and 

(G) display, explain, and justify mathematical ideas and arguments using 
precise mathematical language in written or oral communication. 
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HOW DO I CREATE IT? 

By Michelle Cirillo 



HOW DO I CREATE MATHEMATICAL 
DISCOURSE? 

Strategies for facilitating productive discussions: 

1. Attend to the classroom culture 

2. Choose high-level mathematics tasks 

3. Anticipate strategies that students might use to solve the tasks and 

monitor their work 

4. Allow student thinking to shape discussions 

5. Examine and plan questions 

6. Be strategic about ―telling‖ new information 

7. Explore incorrect solutions 

8. Select and sequence the ideas to be shared in the discussion 

9. Use Teacher Discourse Moves to move the mathematics forward 

10. Draw connections and summarize the discussion 



1) ATTEND TO CLASSROOM 
CULTURE 

Discussion is most productive when prerequisite conditions 

of respectful and equitable participation are established in 

advance (Chapin & O’Connor, 2007) 

Some suggestions for norms to create: 

• Everyone is listening; Everyone is involved; Everyone puts 

out ideas; No one is left out; and Everyone is 

understanding—if not at the beginning, then by the end. 

• Tasks must be accessible to all students; every student 

must be heard; and every student must contribute. 

Ask students to define criteria for discourse by posing this 

question, ―What makes a good classroom discussion?‖ 



2) CHOOSE HIGH LEVEL 
MATHEMATICS TASKS 

The relationship between good tasks and good 

discussions is simple: If we want students to have 

interesting discussions, we need to give them 

something interesting to discuss. 
 

Supporting productive discourse can be made 

easier if teachers work with mathematical tasks that 

allow for multiple strategies, connect core 

mathematical ideas, and are of interest to the 

students (Franke, Kazemi, & Battey, 2007). 



3) ANTICIPATE STRATEGIES STUDENTS MIGHT 
USE TO SOLVE AND MONITOR THEIR WORK 

Based on the five practices as detailed by Stein and Smith 



1. Anticipating (e.g., Fernandez & Yoshida, 2004; Schoenfeld, 1998) 

2. Monitoring (e.g., Hodge & Cobb, 2003; Nelson, 2001; Shifter, 2001) 

3. Selecting (e.g., Lampert, 2001; Stigler & Hiebert, 1999) 

4. Sequencing (e.g., Schoenfeld, 1998)  

5. Connecting (e.g., Ball, 2001; Brendehur & Frykholm, 2000) 

         

The Five Practices (+) 
by Mary Kay Stein, Margaret Schwan Smith 
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3) ANTICIPATE STRATEGIES STUDENTS MIGHT 
USE TO SOLVE AND MONITOR THEIR WORK 

• Anticipating requires considering the different ways the task 

might be solved, how students might mathematically interpret a 

problem, the array of correct and incorrect strategies students 

might use to solve it, and how those strategies might relate to 

the goal of the lesson (M. Smith & Stein, 2011). 

 

• Monitoring, as described by M. Smith and Stein (2011), is 

attending to the thinking of students during the actual lesson as 

they work either individually or collectively on the task. This 

involves not only listening to students’ discussions with their 

peers, but also observing what they are doing and keeping track 

of the approaches students are using.  



4) ALLOW STUDENT THINKING TO SHAPE 
DISCUSSIONS 

• People are social beings and learn by interaction. 

• Discussions can provide students with opportunities to 

learn by talking with their peers in small groups and by 

engaging in argumentation, justification, and reasoning in 

whole-class discussions.  

• Students’ responses should inform the teacher questions 

and shape the course of the classroom talk. 

• Primary function of a discussion is to construct group 

knowledge, therefore interactions shaped by student 

thinking leads to ―authentic‖ questions. 

– Authentic questions are asked to get information, not to test what 
students know and do not know.  (Can you tell us how you decided the 
answer was…?‖ 



5) EXAMINE AND PLAN QUESTIONS 

• Many studies have shown that while teachers ask a lot of 

questions, these questions frequently call for specific 

factual answers, resulting in lower cognitive thought (Gall, 

1984; Perrot, 2002). Some question-types open up 

discussion, while others are more ―closed‖ (Ainley, 1987). 

• So what are characteristics of good questions? 



GOOD QUESTIONS… 
Adapted from L. Schuster & N. Anderson (2005). Good questions for math teaching: why ask 
them and what to ask grades 5-8, Math Solutions Publications, Sausalito, CA. 

• help students make sense of the mathematics. 

• are open-ended, whether in answer or approach. There 

may be multiple answers or multiple approaches. 

• empower students to unravel their misconceptions. 

• not only require the application of facts and procedures 

but encourage students to make connections and 

generalizations. 

• are accessible to all students in their language and offer 

an entry point for all students. 

• Their answers lead students to wonder more about a 

topic and to perhaps construct new questions themselves 

as they investigate this newly found interest. 



WHEN PRESENTING GOOD QUESTIONS, IT IS 
ESSENTIAL FOR TEACHERS TO… 
Adapted from L. Schuster & N. Anderson (2005). Good questions for math teaching: why ask 
them and what to ask grades 5-8, Math Solutions Publications, Sausalito, CA. 

• Understand the mathematics embedded in the question 

• Present the question clearly using accessible mathematical 

language 

• Set clear and reasonable expectations for the student work 

• Allow for individual approaches, methods, and/or answers 

• Add variety or more data to a question to ensure 

accessibility for all students 

• Make good use of concrete materials 

• Allow ample time for discovery and consolidation of 

answers, strategies, and the discovered mathematics 



6) BE STRATEGIC ABOUT “TELLING” NEW INFO 

Lobato, Clarke, and Ellis (2005) pointed out several drawbacks to 

the ―teaching as telling‖ practice.  

Telling is undesirable when it:  

(a) minimizes the opportunity to learn about students’ ideas and 

strategies;  

(b) focuses only on the procedural aspects of mathematics;  

(c) positions the teacher (rather than the students) as arbiters of 

mathematical truth;  

(d) minimizes the cognitive engagement on the part of students;  

(e) communicates to students that there is only one solution path; 

(f) represents premature closure of mathematical exploration 

http://www.google.com/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&docid=cVlHA_4Qs0h6AM&tbnid=jkOj61oz_TSLrM:&ved=0CAUQjRw&url=http://aft243.org/category/strategic-planning/&ei=vuwYU4frJues2wX6_YAY&bvm=bv.62577051,d.b2I&psig=AFQjCNGmGnXMS-__9sSu1w6aTn7tzAW3Iw&ust=1394228652448422


6) BE STRATEGIC ABOUT “TELLING” NEW INFO 

Initiating includes but is not limited to the following actions: 

• Summarizing student work in a manner that inserts new 

information into the conversation 

• Providing information that students need in order to test 

their ideas or generate a counterexample 

• Asking students what they think of a new strategy or idea 

(perhaps from a ―hypothetical‖ student) 

• Presenting a counterexample 

• Engaging in Socratic questioning in an effort to introduce a 

new concept 

• Presenting a new representation of the situation 



7) EXPLORE INCORRECT SOLUTIONS 

• Rather than only allowing correct solutions and strategies 

to surface in discussions, many teachers have taken steps 

to reduce the stigma attached to being wrong, thus 

communicating to students that mistakes are part of the 

learning process (Staples & Colonis, 2007). 

• This move has several benefits, including: addressing 

common misconceptions, refining student thinking, 

prompting metacognition, and engaging students in 

developing hypotheses (Bochicchio et al., 2009). 



RESEARCH SHOWS  
that only providing a positive 

example does not eliminate some of 
the things students may think. 

 

Consistent peer analysis will also 
help students analyze their own 
work for errors and correctness. 

Peer Analysis 

www.carnegielearning.com/texas review 



8) SELECT AND SEQUENCE THE 
IDEAS TO BE SHARED IN THE 
DISCUSSION  

• Not everyone or every group has to share all the time.  

Selecting which solutions will be shared by particular students 

should be guided by the mathematical goal for the lesson and 

by the teacher’s assessment of how each contribution will 

contribute to that goal.  

• Sequencing is deciding on what order the selected students 

should present their work. Teachers can maximize the 

chances that their mathematical goals for the discussion will 

be achieved by making purposeful choices about the order in 

which students’ work is shared (M. Smith & Stein, 2011). 



9) USE TEACHER DISCOURSE MOVES TO 
MOVE THE MATHEMATICS FORWARD 
Teacher Discourse Moves: 

• Waiting (e.g., Can you put your hands down and give everyone a minute 
to think?) 

• Inviting Student Participation (e.g., Let’s hear what kinds of conjectures 
people wrote.) 

• Revoicing (e.g., So what I think I hear you saying is that if there was only 
one point of intersection, it would have to be at the vertex. Have I got that 
right?) 

• Asking Students to Revoice (e.g., Okay, can someone else say in their 
own words what they think Emma just said about the sum of two odd 
numbers?) 

• Probing a Students’ Thinking (e.g., Can you say more about how you 
decided that?) 

• Creating Opportunities to Engage with Another’s Reasoning (e.g., So 
what I’d like you to do now is use Nina’s strategy to solve this other 
problem with a twelve-by-twelve grid.) 

(Classroom Discussions, Chapin, O’Connor, and Anderson 2003, 2009) and (Herbel-
Eisenmann, Steele, & Cirillo,in press). 



10) DRAW CONNECTIONS AND SUMMARIZE 
THE DISCUSSION 

• The sequencing of solutions/strategies presented can help 

build connections for students. 

• Teacher’s role is to supports students in drawing 

connections between their solutions and other solutions in 

the lesson.  

• Discussions should come to an end with some kind of 

summary of the key mathematical ideas.  



Talk the Talk and Graphic Organizers 

www.carnegielearning.com/texas review 



HOW DO I CREATE IT? 



NEVER SAY ANYTHING A KID CAN SAY! 

When I was in front of the class demonstrating and 

explaining, I was learning a great deal, but many of my 

students were not! Eventually, I concluded that if my 

students were to ever really learn mathematics, they would 

have to do the explaining, and I, the listening. My definition 

of a good teacher has since changed from “one who 

explains things so well that students understand” to “one 

who gets students to explain things so well that they can be 

understood.” 



HOW DO I CREATE MATHEMATICAL 
DISCOURSE? 

―Although implementing any single suggestion from this list 

may not result in major change, used together, these 

suggestions can help transform a classroom.‖  (Reinhart) 

1. Never say anything a kid can say! 

2. Ask good questions 

3. Use more process questions than product questions 

4. Replace lectures with sets of questions 

5. Be patient 



HOW DO I CREATE MATHEMATICAL 
DISCOURSE? 

Strategies author suggests to help increase participation and 

discourse: 

1. Use think-pair-share strategy 

2. If students or groups cannot answer a question or 

contribute to the discussion in a positive way, they must 

ask a question of the class. 

3. Always require students to ask a question when they 

need help. 

4. Require several responses to the same question. 

5. No one in a group is finished until everyone in the group 

can explain and defend the solution. 



HOW DO I CREATE MATHEMATICAL 
DISCOURSE? 

Strategies author suggests to help increase participation: 

6. Use hand signals often (to assess student understanding 

or need for more time) 

7. Never carry a pencil or pick up the student’s pencil. 

8. Avoid answering my own questions. 

9. Ask questions of the whole group. (works for both whole 

group and small group) 

10.Limit the use of group reponses. 

11.Do not allow students to blurt out answers. 



TEACHER REFLECTION ON IMPLEMENTING 
MATHEMATICAL DISCOURSE 

• Here's my status report, midway through the school year: In a class of 
about 30 students, I'd wager that at least half look forward to tackling 
open-ended questions. About a quarter are enjoying the experience 
and can function well within groups, but struggle with individual work. 
And a quarter are frustrated—they just want the right answer.  

• What does this mean for me as a teacher? I provide additional support, 
prompting, and encouragement to students who don't feel comfortable 
with offering their guesses about math ideas. It's a delicate balance; I 
don't want to do the work for them, but they sometimes need specific 
direction to keep them from giving up.  

• Reflecting on where we are and how far we've come this semester, I 
see great progress. Progress that I'm not sure we'd have accomplished 
without incorporating mathematical discourse and conjecturing.  

 

“The Talking Cure: Teaching Mathematical Discourse” by Marsha Ratzel, published online on 
Education Week, 12/31/12 



TEACHER REFLECTION ON IMPLEMENTING 
MATHEMATICAL DISCOURSE 

• And as these kinds of (open-ended) assignments become 

routine, I see our classroom culture shifting. My classroom 

is becoming more like the collaborative, challenging work 

environments my students will face in the future—whether 

or not their careers have anything to do with math. 

 

 

 

 

 

“The Talking Cure: Teaching Mathematical Discourse” by Marsha Ratzel, published online,  

Education Week, 12/31/12 



 

 

 

Thank you! 

Sami Briceño:  sbriceno@carnegielearning.com 

 

 

  


