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mathematical object that will help students interpret those types of mathematical objects 
in the future. They should also result in the articulation of productive questions students 
can ask and answer to provide traction into future math problems and concepts. If we 
are going to teach students how to think and reason mathematically, we have to name 
the thinking and not just assume students are learning how to think mathematically 
because they worked on a cognitively demanding math task. 

Focusing on student thinking sends the message to students that their ideas have 
merit, and students start to see themselves as capable mathematicians. Focusing on 
the thinking requires more than giving students hard math problems to solve. It means 
explicitly prompting and highlighting the thinking. The greatest challenge for us in 
doing so is to get out of the habit of asking for answers and into the habit of pressing for 
noticings and wonderings. The greatest challenge for students is to curb the compulsion 
to calculate and develop a need to know how they and their classmates are thinking. 
As students learn what to pay attention to and what to ask themselves, they will have 
avenues into pesky math problems and ways to make sense of complicated math con-
tent. They will become confident in their math doing and capable of applying the math 
they know to the problems in their world.

Shift 2: Step Out of the Middle
Teaching mathematical thinking requires us to step out of the middle and orient stu-
dents to each other, so they can consider and collaborate around their mathematical 
ideas. Stepping out of the middle shifts the mathematical authority in the room. Instead 
of the teacher being the conduit of all math knowledge, students take on the responsibil-
ity of co-constructing their math understandings. Practically speaking, it means trans-
forming teacher–student interactions into student–student interactions. When the teacher 
steps out of the middle, students work together to make sense of mathematics, solve 
problems, and convince themselves of the correctness of their work. When these collab-
orative work structures are set, the teacher’s role shifts and they listen in on student con-
versations, select and sequence ideas to bring to the full group, and pose questions for 
students to chew on together. In this way new roles form—students become increasingly 
responsible for the mathematical thinking and teachers become increasingly responsive 
to their students’ mathematical thinking.

Stepping out of the middle of students’ math doing requires actively positioning 
students to attend to, take up, and work with each other’s ideas. So, when teachers pose 
questions in a thinking classroom, instead of asking individual students to respond, 
they often prompt a turn-and-talk so that all students have a chance to think about the 
question as well as work though the language they will use in response. Rather than 
further explain a student connection, Mr. Ryan posed a question about that connection 
and prompted students to turn and talk to dig deeper into it. He then proceeded to tour 
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the room, listening to get a sense of the range of student thinking, and avoided getting 
caught in a series of teacher–student interactions or conferring with each partnership. 

The Role of Partners and Collaboration
In thinking classrooms, the bulk of the mathematical heavy lifting takes place in part-
nerships. Pairs, rather than small groups, allow for all students to be working on and 
talking about the math. Collaborative sense making is not working on a problem indi-
vidually and then checking the answer with a partner. Co-constructing math knowledge 
means working together with a partner to make sense of and solve problems. Students 
must explain their thinking and also work to understand the reasoning of their partner. 
When pairs work together, two lines of thinking quickly become one as partners share 
ideas, select promising avenues of thinking, and together work to solve problems. 

Because all students are talking, partner work also allows teachers to know the range 
of thinking in the room. We can hear how students are making sense of the task at hand 
and get a sense of the thinking underlying their written work. Mr. Ryan sent pairs off 
to connect representations and then circulated, listening in as partners shared what 
they noticed about the representations and worked together to make connections. He 
monitored their conversations and made decisions about which connections to share and 
who would share the connections, in what order. Once again, collaboration positions the 
teacher to be responsive to students’ mathematical thinking. 

When we step out of the middle, we may need to help our students learn to listen to 
their classmates. Mr. Ryan did that by previewing for his students that he would be call-
ing on them to rephrase connections their classmates presented, and instead of under-
scoring what students shared, he regularly asked students to rephrase their classmate’s 
ideas.

Shifting Authority
When teachers step out of the middle and students work together, students naturally 
begin to take responsibility for the validity of their ideas. As student pairs work together, 
they generate ideas, ask clarifying questions to better understand their partners’ think-
ing, weigh the merits of multiple approaches, and convince themselves and each other 
of the soundness of their reasoning. As they prepare to share their thinking with others, 
they work together to clearly articulate, support, and justify their reasoning. Rather than 
looking for confirmation from their teacher, students evaluate their own work and seek 
to convince their classmates. 

Stepping out of the middle and orienting students to each other sounds simple enough, 
but initially can be challenging. As teachers, we will need to reprogram ourselves not 
to repeat or rephrase student ideas and instead ask students to revoice their classmates’ 
ideas. When we revoice, we step back into the middle and send the tacit message to 
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students that they don’t need to listen to each other, because if the idea is important, we 
will repeat it. Additionally, we must take care not to get caught in back-and-forths with a 
single student during full-group discussions, but rather engage the entire class in the idea 
through a turn-and-talk. Students may also have to recalibrate what it means to work 
with a partner and push back on their natural instinct to look to the teacher for answers. 

Shift 3: Support Productive Struggle
Helping our students develop into powerful math thinkers means fighting the impulse to 
step in and rescue them as soon as they start to struggle. It means sending the message 
to students that mathematical thinking takes time and multiple passes to develop. Rather 
than providing hints and suggesting strategies so that students know the correct set of 
calculations to perform to get the answer, we must instead get in the habit of provid-
ing processing time and structures students can leverage to keep thinking productively 
about the task at hand. Our motivation to jump in quickly and lessen student struggle is 
well intentioned when we want to keep students from disengaging or getting frustrated 
or to ensure their problem-solving experience is a positive one. However, every time we 
do, we rob students of the opportunity to think and reason, and we send another subtle 
message that they are not capable of doing math themselves. Getting stuck is part of the 
thinking process and a necessary condition for developing perseverance. 

Supporting productive struggle often means providing a variety of structures through 
which students can process ideas and thinking. Some examples of this are providing 
individual think time to prepare students to work with a partner or time to process 
an idea with a partner before sharing in the full group. Regularly asking students to 
rephrase classmates’ ideas during full-group discussions provides struggling students 
multiple opportunities to hear and process the ideas the class is developing. 

Thinking Takes Time
Providing time for students to make sense of a problem is especially critical. In thinking 
classrooms, students are given time to read a word problem multiple times, each time 
mining it for different information (e.g., context, question, important information). Mr. 
Ryan, for instance, purposely gave students time to interpret the representations before 
having them make connections with their partner. Students who do not have a clear 
sense of the problem context and what the question is asking often shut down before 
trying to solve the problem.

A less obvious place to make time for thinking is when students show and explain 
their work. It is critical to provide students time to consider a classmate’s written work 
before that classmate starts explaining. 

Supporting productive struggle sends the critical message to students that math think-
ing takes time and that they are capable mathematicians and can make progress when 
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How Do Turn-and-Talks Help Teachers Shift Practice?
Turn-and-talks can help teachers shift class discussions to focus on thinking, provided 
the prompt they have students talk about targets a mathematical line of reasoning or 
requires students to think. 

A turn-and-talk literally forces the teacher to step out of the middle of a whole-class 
discussion and orients students to talk with a partner. During full-class discussions in 
a traditional classroom, the teacher asks one student a question, that student answers, 
then the teacher asks another question and another student answers, then the teacher 
asks a third question and a third (hopefully!) student answers, and the “discussion” 
continues along these lines. A turn-and-talk can be used to break this teacher-student-
teacher-student-teacher-student dynamic that places the teacher at the center of the 
discussion. Instead of the teacher posing a question to the class and calling on a student 
to answer, the teacher poses the question and prompts a turn-and-talk so that every 
student in the room has an opportunity to consider the question and talk through a 
response with a partner. 

Punctuating full-group discussions with turn-and-talks not only takes the teacher out 
of the middle and orients students to each other’s ideas, but also provides critical pro-
cessing time and space for students grappling to make sense of the task at hand. Regu-
larly building turn-and-talks into full-class discussions can keep students who might 
tune out or give up engaged in the thinking. 

Getting Started with Turn-and-Talks

Preparing to Use Turn-and-Talks
Preparing to use turn-and-talks is straightforward. Think about the questions you might 
pose when the class is sharing and discussing their ideas. Identify questions that will 
require students to think and reason versus telling an answer or simply recalling infor-
mation. Consider crafting a sentence frame for students to use when they turn to talk 
with the partner. 

Implementing Turn-and-Talks
Turn-and-Talks fall under two categories: those that teachers plan for ahead of time and 
those that they craft in the moment. Start by implementing planned turn-and-talks, and 
soon you will find yourself reaching for a turn-and-talk in the moment. 

To get started, identify when in the lesson students will benefit from turning and talk-
ing. Then, craft a prompt to get them talking. When in the classroom, follow these steps: 

1. Pose (and possibly record or project) a clear question or prompt.

2. Provide a sentence frame or starter to prompt partner talk.

3. Provide a time estimate (that you may adjust as you listen to students).
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Positioning Students to Critique the Reasoning 
of Others and Construct Viable Arguments
We often ask students to show their work using a mixture of pictures, numbers, words, 
or a process to “check” their answers. Although that might be good preparation for con-
structing viable arguments, it does not suffice. To construct an argument, students must 
first interpret a situation that positions them to make a claim; draft communication of 
their reasoning to support their claim; revise the argument, adding precision to both the 
mathematical concept and the communication of it; and adjust the communication based 
on their audience. A highly effective way to put students in this position is to have them 
make sense of someone else’s thinking, decide if they agree or disagree with the think-
ing, and construct an argument to justify their decision. 

An Overview of the Decide and 
Defend Reasoning Routine
In the Decide and Defend routine, students first make sense of another mathematician’s 
worked example, then begin to decide if they agree or disagree with the thinking, and 
finally work together to create a defense of their decision. This routine builds students’ 
capacity to analyze others’ thinking as well as defend their own thinking. When stu-
dents have multiple experiences in the routine, they develop an internal guide to inter-
preting worked examples and the means to justify their own thinking with increased 
sophistication and mathematical precision. Ultimately, students will transfer these habits 
of mind to work outside of the routine, and they will think and work as mathemati-
cians whether they are answering an open response question on a standardized test or 
interpreting their own work in an attempt to increase its accuracy and/or improve the 
communication of their thinking. 

The Steps of the Routine
Part 1: The Decide and Defend routine begins with an introduction to the routine, 
including the articulation of a thinking goal. 

Part 2: Students then work to make sense of the worked example by orienting to 
the question the student who created the worked example was answering and asking 
themselves what the student found as an answer and what they did to get that answer. 
The class creates a common record of the steps of the work students are analyzing—the 
evidence they have found in the worked example.

Decide and Defend
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Decisions in the Moment
Throughout Decide and Defend, teachers serve as facilitators of student thinking. They 
step out of the middle and keep a dual focus on the underlying mathematical concepts 
and the lines of reasoning in students’ defenses. As they do so, they make key decisions 
as they surface student thinking and process it in relation to the goal of the lesson. They 
need to listen carefully to as many student partnerships as possible and decide whether 
they need to clarify mathematical ideas during the full-group discussion, focus solely on 
the lines of reasoning in the defenses, or some combination of the two. Fortunately, in 
Decide and Defend, teachers have a few opportunities to circulate and listen and a good 
amount of time to make their decisions. Even still, there are many ideas to process and 
think deeply about. Here are a few tips and AYQs to guide the decision-making pro-
cesses. 

Taking in Student Ideas
There are three critical times that you will need to take in student ideas: when students 
interpret the worked example, as they agree or disagree with it, and when they draft 
their defenses. There is not a lot of time to take in the interpretation, so you’ll want to 
position yourself in the room so that you can listen in on and see as many partnerships 
as possible. When students work together to decide whether they agree or disagree with 
the worked example, you’ll hear their discussion and see their annotation. Finally, when 
students draft their defenses, they create written residue that is very helpful as you 
observe and take in students’ lines of reasoning, and you’ll have time to take in nearly 
every partnership’s thinking. In addition, you can take photos of student defenses in 
progress to support you when you begin to select and sequence the defenses. 

Selecting and Sequencing Student Ideas
As students decide whether they agree with the work, you’ll be considering the dual 
focus of the full-group discussion. If a good number of students are struggling with the 
decision or making an incorrect one, you will want to start the discussion by focusing 
on mathematical ideas. If students are correctly agreeing/disagreeing, then you’ll want to 
look at their defenses and identify their approaches. 

Students’ draft annotations are helpful supports as you listen and observe their work. 
Consider their line of reasoning. Are they using a counterexample, another representa-
tion, connecting representations, and so on to develop their defense? Is there an aspect of 
the defense that would be helpful for other students to interpret and be skeptical about? 
You’ll want to make multiple passes through the room to see how thinking is developing 
over time, but it always helps to take photos as the defenses develop. You may choose to 
use an earlier version of students’ defenses in the full-group discussion. 

Decide and Defend
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Making the Essential 
Strategies a Routine Part of 
Your Practice

This chapter is all about getting comfortable with the five essential teaching strategies 
for a thinking classroom. It includes a set of concrete activities you can work through 
to make the essential strategies a regular part of your teaching practice. Although you 
can absolutely work on the activities in this chapter on your own, we encourage you 
to collaborate with colleagues. Partnering with another teacher, a coach, or a team as 
you work through these activities will not only provide you additional perspectives and 
insights, but also will help you build a supportive learning community and affect class-
rooms beyond your own. We will say more about collaboration later in the chapter.

Learning to Use the Essential 
Strategies Effectively
The essential strategies are the key to quality implementation of our reasoning routines 
because they provide access to a wide range of learners and maintain focus on the type 
of mathematical thinking a reasoning routine targets. The essential strategies are also 
concrete steps teachers can take to focus more attention on the mathematical thinking, 
step out of the middle of student problem solving and discussions, and support students’ 
productive struggle. Because of this, we believe the essential strategies are the “drivers” 
of mathematics teaching for thinking, and so we focus there. 

Choosing Your First Essential Strategy
We recommend developing one essential strategy at a time. Once that strategy has 
become a regular part of your teaching practice, begin mindfully cultivating another. At 
the end of Chapter 2, we asked you to choose the strategy you would first like to incor-
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statements in observable data, be open to changing your perspective) for a 
learning lab, especially if this is a structure you hope to continue with your 
colleagues. 

 ■ Schedule the debrief as close to the end of the lesson as possible while ideas are 
still fresh. 

 ■ If you are working with a coach, invite them to participate in the learning lab as 
well. Coaches make great facilitators and are often more than happy to coteach 
the lesson. 

Some Final Thoughts
We end this book where we started: all students must learn to think and reason mathe-
matically. Making this a reality will require all of us to develop new teaching habits, and 
many of those habits will fly directly in the face of our current teaching practice. 

We have watched many teachers introduce reasoning routines and the essential strate-
gies into their classrooms. Here is what we know: it takes several passes before the rou-
tines feel familiar and a few more for the teaching moves within them to start to become 
second nature. But on the first pass, almost all teachers remark that students who typi-
cally watch from the sidelines are actively engaged in the lesson. This gives them—and 
we hope it will give you—the fortitude to try the routine again and keep working on the 
embedded essential strategies.

Working with your colleagues will not only help you in your efforts but will also go 
a long way toward increasing access and equity for all students. Working together, you 
can create a school where all students can expect to think and reason mathematically. 
Although this will not be quick work, it is essential, and we do not have time to waste. 
We must get started now.

168

Teaching for Thinking




