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Keys to Productive Discussions
in the Math Classroom
To listen well is as powerful a means of influence as to talk well
and is as essential to all true conversation.
- Chinese Proverb
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A challenge faced by math educators of
all levels is how to engage students in their
mathematical content through rich discussion
or discourse. In classrooms where there
is high-quality mathematical discourse,
teachers and students ask challenging and
thought-provoking questions, and there is
skillful facilitation of meaningful discussions
focused on the mathematics. The discussions
emphasize reasoning, proof, evaluation, and
justification. Students learn from one another
and value the thinking of their peers. The
focus of the conversation is not simply the
answer to the problem, but also the students’
strategies, discoveries, conjectures, and
reasoning.

The third Standard for Mathematical
Practice places a strong emphasis on
meaningful discourse. In this standard,
students are expected to construct viable
arguments and critique the reasoning of
others. Meaningful discussions in the
mathematics classroom rely on purposeful
instructional moves from the teacher, as well
as a clear understanding of the demands that
are placed on students. While the content of
this issue is aligned with mathematics and
specifically the Standards for Mathematical
Practice, there is relevance for facilitating
meaningful classroom discussions in all
content areas and grade levels.

The K-12 Standards for Mathematical Practice

Subscribe to
Making the Common
Core Come Alive!
and access the
archives

•

Make sense of problems and
persevere in solving them

•

Use appropriate tools strategically

•

Reason abstractly and quantitatively

•

Attend to precision

•

Construct viable arguments and
critique the reasoning of others

•

Look for and make use of structure

•

•

Model with mathematics

Look for and express regularity in
repeated reasoning

The Common Core places a strong
emphasis on mathematical reasoning and
deep content understanding. Creating the
right conditions for these discussions and
facilitating conversations that emphasize
a deep study of the mathematics is a
challenging task. The following keys can
help teachers ensure that the discourse in
their mathematics classrooms is rich and

extends the learning of students. The single
most important thing teachers should do
to ensure the success of discussions is to
ask meaningful questions and facilitate the
dialogue among students. The goal in any
mathematical discussion is to support the
students’ in constructing viable arguments
and critiquing the reasoning of others.
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Keys for Preparing for the Discussion

Keys for
Preparing for the
Discussion:
•

Anticipate the
strategies student
might use, how
they will represent
their thinking, and
predict students’
misconceptions.

•

Plan questions that
will guide students
in answering both
how they solved a
problem and why
they chose the
solution they used.

•

Decide which
strategies should
be prioritized when
sharing with the
whole class.

Anticipate the strategies students
might use, how they will represent
their thinking, and predict students’
misconceptions.
In addition to drawing on their knowledge
of mathematical content, teachers must
also bring to classroom discussions an
understanding of their students’ prior
knowledge and experiences. Once the
task has been designed, the teacher must
be ready to handle the different strategies
that the students will propose. One way
to prepare is to draft all possible student
strategies, prioritize how those will be shared
with the class, and anticipate places where
there may be flaws in students’ thinking or
misconceptions. By making these predictions
in advance of the class discussion, teachers
will have a clear sense of the critical “lookfors” as the students are working and an idea
of how they wish to shape the classroom
discussion. Undoubtedly, students will come
up with strategies that the teacher has not
predicted; however,
teachers will be far more
prepared to make sense
of these approaches to
problem solving when
they have thought ahead
about what students
might bring to the
experience.

Plan questions that will guide students
in answering both how they solved a
problem and why they chose the solution
they used.
Preplanning thought-provoking questions will
ensure a high level of intellectual engagement
during the lesson. Including the context of
the problems is essential when forming these
questions. By asking students to use the
context of the problem when determining
their solutions, they are more likely to
have solid reasoning for why they solved
the problem in the way that they did. For
instance, the teacher might ask:
• Why did you _____________ when the
problem asked for _____________ ?
• What does _________ mean in terms of
_________________ as it stated in the
problem?
• Does this solution make sense given what
the problem is asking?
• Why are we ______________ in this
problem?

Decide which
strategies should
be prioritized when
sharing with the whole
class.
It can be overwhelming
for students to hear
and understand the
reasoning behind too
many different strategies
For instance, consider
at once. When entering
the following problem:
the discussion, the
Anna is collecting
teacher should have in
pennies for a schoolmind which strategies to
wide penny drive. She
emphasize and in which
has 357 pennies saved
order. For instance, if it
in the first week and
is a problem dealing with
225 pennies saved in
Teacher’s anticipation of students’
subtraction, the teacher
the second week. Her
strategies and errors, prior to the
may choose to emphasize
discussion
goal is to donate 1,000
the use of an unmarked
pennies. How many
number line or adding up before having
more pennies will Anna need to reach her
discussions about adding or subtracting
goal?
the same number from the minuend and
subtrahend in order to create an easier
problem and not change the answer.
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Keys for Facilitating Discussion

Keys for
Facilitating
Discussion:
•

Establish a safe
environment where
students can take
risks and where
there are norms
for classroom
discussions.

•

Teach students
the expectations
for classroom
discussions.

•

Present meaningful
problems.

•

Build in
opportunities for
independent work
and partner or
small group work.

•

Facilitate the
sharing of
strategies with the
whole class.

•

Promote student
reflection on the
different strategies.

Establish a safe environment where
students can take risks and where there
are norms for classroom discussions.
In order for students to openly share their
thinking and risk-making mistakes in front
of their peers, it is imperative that there
is a supportive classroom environment.
Everyone should understand their role in
the classroom through the development of
classroom norms. The teacher is expected
to pose thought-provoking questions,
support students’ conversations, listen
carefully to monitor students’ understanding
and misconceptions, encourage student
participation in discussions, and promote
student reflection about the learning
experience.
Nancy Anderson, one of the authors of
the National Council of Teacher of
Mathematics’ book entitled, Classroom
Discussions: Using Math Talk to Help
Students Learn, suggests that teachers
instruct their students on the importance
of and expectations for mathematical
conversations at the start of the school year.
She explains how talking like mathematicians
can enable students to be stronger
mathematical thinkers. As Anderson tells her
students:
• Talking and thinking together can help all
students understand math better
• It is necessary for more than one person
to help solve challenging problems
• There is a great deal to be learned from
listening to how other’s think
• Talking about your thinking helps you to
clarify your own thoughts
• When talking about the mathematics, you
practice using important math vocabulary
• You can learn a great deal about what it
takes to understand the ideas of others.
Along with establishing a rationale for
mathematical discussions, it is also critical to
establish expectations for respectful listening.
Students need to be seated where they can see
and hear the speaker, and they are expected
to listen actively and be prepared to respond
to the ideas of others. Students are taught
how to respectfully disagree and question one

another. Above all, there is acceptance of all
ideas and all contributions to the discussion
are honored. Once the school year is under
way, it is important to revisit the established
norms in order to maintain the quality of
conversations.
Teach students the expectations for
classroom discussions.
Despite efforts to establish a rationale for
discussions and expectations for listening,
rich discussions in mathematics do not
happen by chance. The explicit teaching
of how students are expected to respond
and interact during a classroom discussion
in mathematics is necessary. students
sharing their thinking should know that
their explanations require more than just a
description of the strategy they used to solve
a problem. Rather, students need to include
some sort of visual representation, along
with an explanation of how they solved the
problem and why they chose to solve the
problem in that way.
Students who are listening should be attentive
to the thinking of others, reflect on the ideas
they have heard to evaluate their efficiency,
determine if they agree or disagree, if they
understand the thinking of their peers, and
what similarities and differences they see
between their own thinking and the thinking
of others. Students need to be taught
how to agree and disagree and how to ask
questions for clarification. Provide students
with prompts to use during discussions. For
instance, students might say:
• The way ______ solved the problem
makes sense to me because…
• ______’s strategy was similar to mine
because…
• ______’s strategy was different than mine
because…
• What I don’t understand about ______’s
explanation is why _______.
• I will need to hear _______ explain how
_________ again.
• Why did you _____ when you were
solving this problem?
• I understand how you ______, but why
did you ______?
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Present meaningful problems.
Teachers should focus on assigning
mathematical tasks that are appropriately
challenging and enhance students’ learning.
Mathematical tasks should investigate
important mathematical ideas and have
authentic contexts and relevance for students.
The problems posed should have multiple
solution strategies, encourage investigation,
promote reasoning, and require students
to provide justifications for their thinking.
Ultimately, mathematical tasks should be
worthy of student discussion and emphasize
important mathematical concepts.
Build in opportunities for independent
work and partner or small group work.
In order to help students summarize and
understand their thinking as well as the
thinking of others, it is essential to provide
opportunities for students to “turn and talk”
about their ideas. For instance, after presenting
a problem, students may be asked to represent
or state in their own words what the problem
is asking, then share that with a partner. After
finding an entry point and solving a problem
independently, students should share their
strategies with a partner or in a group, prior
to sharing with the whole class. This gives
students practice constructing arguments,
providing justifications, and critiquing the
thinking of others. Students learn how to
listen in a way that prepares them to restate
their partner’s thinking in their own words,
as well as listening to understand and pose
questions of their partner. Partnerships ensure
a higher level of accountability and student
engagement than is possible with only whole
class discussions.
Facilitate the sharing of strategies with
the whole class.
While students are engaged in discussion,
it is the teacher’s role to promote students’
reasoning, ensure that multiple solutions
and answers are considered, hold students
accountable for sharing both how they solved
a problem and why they solved it using
a specific strategy, and to make sure that
students are actively listening and responding
to each other. Teachers can do this is through
the use of meaningful questions that will
support and extend students’ understanding

of the reasoning of others, along with the
important mathematical ideas.
The teacher should begin by collecting all
students’ answers and encouraging students
to think about whether or not more than one
answer could be correct given the context of
the problem. Then, as chosen students defend
their solutions and share arguments for their
strategies, the teacher ensures active listening
and reflection through the use of guiding
questions. For instance, the teacher might ask
the student who is sharing:
• Why did you ______?
• Where did ______ come from?
• Where are the original numbers in the
problem?
• How did you represent your thinking?
Questions to ask the rest of the class might
be:
• Could somebody repeat what _____ has
shared in their own words?
• Is _______’s reasoning reasonable? Why
or why not?
• Is _______’s strategy an efficient way to
solve this problem? Why or why not?
• Do you agree with ______? Why or why
not?
• What do you wonder after hearing
______’s thinking?
• Can you think of a counter example? In
other words, can you think of an example
that would disprove an idea that has been
presented?
Promote student reflection on the different
strategies.
A powerful instructional move after students
have heard the thinking of others is to send
them back to work in partners or in small
groups to reflect on the arguments of others.
Carefully crafted questions such as the
following can help guide these discussions:
•
•
•
•
•

Which strategy have you heard is the most
efficient for solving this problem? Why?
What are some similarities you have seen
between the strategies being used? What
are some differences?
What new ideas did you hear today?
What confused you?
What strategies do you think you could try
when solving future problems?

In summary, how successfully a teacher
facilitates a discussion drives how
mathematically rigorous the work is for
students. In order for students to be
successful with constructing viable arguments
and critiquing the reasonableness of answers,
students need ample practice solving
problems in a variety of ways and defending

their thinking with others. Equally important
is that students know how to listen to the
thinking of others, and pose questions and
counter examples as a way of deepening their
mathematical understanding. The success
of these small and large group discussions
rests on the ability of the teacher to plan
thoughtfully and facilitate purposefully.
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