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Chapter 3

3 Revising the Number 
Talk Routine: Rethinking 
Wait Time

To “grow” a complex thought system requires a great deal of shared experience and 
conversation. It is in talking about what we have done and observed, and in arguing 
about what to make of our experiences, that ideas multiply, become refined, and finally 
produce new questions and further explorations.

—MARY BUDD ROWE, “WAIT TIME: SLOWING DOWN MAY BE A WAY OF SPEEDING UP” 

Many teachers strive for the kind of classroom dynamic Mary Budd Rowe describes, but find it hard to 
achieve. Even as more and more math classrooms move toward collaboration and problem solving, it 
can be difficult for teachers to generate and sustain an atmosphere of student-to-student interaction, 
particularly in whole-class discussions. In this chapter, we look at how wait time can be used effectively 
in Number Talks to ensure more equitable participation, bring more voices into the conversation, and 
help students learn to engage with each other’s ideas.

Over the past couple of years, as we’ve watched and reflected on Number Talks, we’ve noticed that 
student-to-student interactions are often lacking. As teachers ask students to explain their methods 
for solving problems, record their thinking, and probe for why those methods make sense, it can be 
easy to fall into a “teacher-student-teacher-student” pattern of discourse that leaves little space for 
spontaneous student comments or conversations. In the past, we’ve tried a variety of ways to encour-
age students to engage around others’ thinking—but with mixed results. After a student has explained 
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his strategy, for example, we’ve experimented with questions to help students see that there is a place 
for their ideas in other students’ thinking. But questions such as “Who has a question for ____?” or 
“Who has a question that would help us understand ____’s thinking?” sometimes result in superficial 
responses like “Why did you use that strategy?” or even utter silence. As we pondered our discomfort 
with what we came to view as “flatness” in some Number Talks, we became convinced that we need 
to purposefully build more opportunities into the Number Talk routine for students to reflect on each 
other’s ideas and provide more space to nurture their curiosity and wonderings. But how?

Talking this over (and watching a lot of videos) brought Mary Budd Rowe’s research on wait time 
(1986) to mind. She found that two different places to wait—after the teacher asks a question and 
again after a student’s response—“make a fundamental impact on the reasoning, roles, and norms in 
a classroom” (43). The first wait time has been important in our teaching for years, but we had both 
forgotten how important it is to wait a bit after a student responds before saying anything ourselves. 
Rowe found that when teachers extend both of these wait times, students learn more. They also ask 
more questions, the number of student-to-student exchanges grows, and the “variety of students 
participating voluntarily in discussions” increases (44). This made us think that being more intentional 
about wait time will potentially shift the classroom dynamic so that the mathematical discourse be-
comes more authentic, more interactive, and more exploratory. 

 Rowe’s first wait time is a natural part of Number Talks. When teachers pose a problem and 
wait until most thumbs are up, students have plenty of time to think about the problem. But 
in the past we haven’t done justice to this first wait time when we ask, “Who is willing to share 
their strategy?” We’ve watched many videos of Number Talks—including our own—and have 
noticed how quickly teachers call on students to share. It takes time—certainly more than a few 
seconds—for students to gather their thoughts or muster the courage to share their thinking. 
And if we habitually call on those who are first to raise their hands, it’s likely that those same 
few students will continue to do most of the sharing. Our silence after asking for strategies but 
before calling on anyone can be hard for students. They may not understand why we’re just wait-
ing when their hands are up or why, if we catch their eye, we don’t immediately call on them. As 
with other culture-shifting decisions we make during Number Talks, we need to let students in 
on our thinking about why we are waiting and why it’s important to give everyone time to think 
about whether and what they would like to share. Waiting is new to us as teachers, too, and hard 
to remember, as Ruth shows us in the vignette that follows. But waiting before calling on anyone 
shows such promise as a way to encourage more equitable participation during Number Talks. 
So providing all students the time they need to think and decide on their own if they’re ready to 
share with the class is time well spent. 

 Rowe also found that the increased student-to-student exchanges, the very thing we’ve been 
longing to see more of in Number Talks, were particularly influenced by the second type of wait-
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ing: after a student has responded. We’re now determined to be more purposeful about waiting 
for several seconds after a student is finished describing her strategy before we respond in any 
way. Providing this space gives other students a chance to process what has been shared and 
shifts their responsibility from just listening quietly (until they can share their own strategy) to 
also actively considering the thinking of others. We envision these moments as the time during 
Number Talks when students can gradually learn to comment spontaneously on each other’s 
ideas without raising their hands. 

Finally, to build on Rowe’s ideas, we think there is yet another place where waiting can make 
Number Talks even more powerful and purposeful: when a Number Talk is ending. It can feel 
a bit unsatisfying to simply thank students for their participation, so we have been tinkering 
with what to do about this. The end of a Number Talk, when all the strategies are visible, is full 
of potential. Students can look across the different strategies, take stock, look for connections 
among the various strategies, digest new ideas, and think about new questions or wonderings. As 
we talked about this, we realized that if we want students to engage in this kind of thinking and 
analysis, then we have to dedicate space for it to happen but without directing their thinking in 
any particular direction. What do they notice? What are they wondering about? New wonderings 
and “soft spots” in students’ understandings will emerge during this final wait time. And when 
it’s not possible to deal with them in the moment, it can help to jot down the ideas and plan to 
pursue them in future Number Talks, build them into upcoming lessons, or use them to launch 
an investigation. The following is a vignette from Ruth, “Giving It a Try: Change Is Hard.”
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Giving It a Try: Change Is Hard (A Vignette from Ruth)
Not long after making this wait time commitment to myself, I had an opportunity to visit a 
school for girls in San Francisco where some teachers had been working on Number Talks for 
a few years. I was asked to do Number Talks in second- through eighth-grade classrooms, with 
teachers watching. I mentioned to Karen, the school leader who would accompany me into 
classrooms, that I was excited to practice some new ideas about wait time during Number 
Talks. But in spite of my excitement, during the first two Number Talks I did that day I forgot 
to wait! Finally, in my visit to a fourth-grade classroom, I remembered. Here’s what happened.

Before writing a problem on the chart paper, I told students that they would probably 
just “know” the answer to the problem, but that that was not what I was interested in to-
day. I asked them to think about what they could do if they didn’t already know the answer 
to the problem. How could they use what they already know to make this an easy problem 
to solve? I told them that I was going to give everyone time to think about this and that 
they should let me know with their thumb when they found a way, or more than one way, 
to make the problem easy (see Chapter 5: “Nudging”). 

I then wrote 12 × 9 on the board and waited as students indicated with their thumbs 
that they had a way to find the answer (most students indicated at least two ways). I then 
asked if anyone was willing to get us started by sharing their answer. I continued to ask for 
different answers and recorded the three that students shared: 100, 108, and 118. After get-
ting multiple answers, I commented, “Great. Now we really have something to talk about 
because we have different answers,” and asked if anyone was willing to convince us their 
answer made sense by telling us what they had done. And I remembered to wait.

Before anyone volunteered, Tamika said she didn’t think it was 100 anymore. I crossed 
100 off the list and asked if she wanted to say more about this, but she shook her head. 

Jessi volunteered that she had counted by twelves, and I recorded as she said, “12, 24, 36, 
48, 60, 72, 84, 96, 108,” quite confidently. When I asked her how she knew where to stop, she 
shrugged her shoulders and said, “It just felt right.” I remembered that third wait time, looked 
at what I had written, and began silently counting to ten. Alexis jumped up, saying, “There are 
nine twelves up there—look!” and going to the chart, she counted the nine twelves, at which 
point Jessi said, “Oh yeah, I kept track on my fingers till I had nine twelves.” 

I asked who had another way that made the problem easy to think about. Alex said she 
did 10 × 9 and that was 90. Then she added 9 and 9 and got 18 and then added 18 to 90 
and got 108. When I asked why she added 9 and 9, she replied that she needed two more 9s 

Digging Deeper by Ruth Parker and Cathy Humphreys. © 2018 Stenhouse Publishers. No reproduction without written permission from the publisher.

 



C
H

A
P

T
E

R
 

3

37

because she only did 10 x 9. Again, I forgot to wait to give other students time to think about 
what Alex had said and immediately asked for additional ways to think about the problem. 

Jamie said she did 6 × 9 because she knew that was 54, and then she added 54 and 54 
and got 108. I asked how she added the 54 and 54, and she replied that she added 50 and 
50 and got 100, then added the two 4s. I waited a few seconds in order to give others a 
chance to think about what Jamie had said.

I invited others to share, and Tamika asked if she could share what she had done wrong. 
I said, “Sure!” and then listened. Tamika said she had thought about it like Jamie, but then 
just doubled the 50 and forgot about the 4s, so she agreed now with 108.

Tamara went next, saying that she did 9 × 11 because “11s are easy.” Then she added 
one more 9 and got 108. Alex was next, mentioning that hers was like Jamie’s, but she 
thought about the 12 as 6 x 2, not 6 + 6 so she did 6 × 9 and got 54 and then doubled 
the 54 for 108. I was pleased that she had seen the somewhat subtle distinction between 
her method and Jamie’s.

Our time was just about up when I finally remembered to try the fourth wait time. I told 
students that before we ended the Number Talk, I would like them to take a look at all the 
strategies we had on the chart paper and think about whether there was anything they 
noticed or anything they wondered about. And I’m so glad I finally remembered!

One hand went up right away, and I asked students to show me with their thumb 
instead, so that everyone would have a chance to think about what they had noticed or 
wondered. I waited until a few thumbs were up (about twenty seconds) and then asked if 
anyone would like to share something they noticed or wondered. 

Maria said she noticed that we had three different answers for 12 x 9, and they were 
all even. She wondered why we didn’t get any odd numbers for answers. Jaya noticed that 
some of the strategies were like each other but different, too. I asked if she would tell us 
more about what she was noticing, and she said, “Well, like, Alex did 10 × 9 and she had to 
add two more 9s, and Toby did 11 × 9 and she only added one more 9. So, like, when you 
use different numbers of 9 at first, you have to add different numbers of 9 at the end.” I 
asked if others saw what Jaya was noticing, and many nodded. 

Maria raised her hand again and said that she was still thinking about why all of the 
answers were even numbers. She thought maybe it was because the first number in 12 
x 9 is even. But then she realized that couldn’t be it, because 9 × 12 is the same as 12 x 
9. I told the class that Maria was getting at a big mathematical idea—when would an 
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Maria’s theory brought to mind something I remember the mathematician Peter Hilton saying 
many years ago at a math conference in Southern California. Here’s his message as I remember it. “In 
this country you think that mathematics is about going from questions to answers. But that’s a fallacy; 
just a fallacy. What mathematicians do is go from answers to new questions.” At the time, I remem-
ber thinking, Ah, that’s what we’re trying to do: learn to teach in ways so that when kids have solved a 
problem, they don’t think they’re done. Instead, they take time to think about what they notice or what 
they’re curious about now. And it was happening in my very first time of practicing the fourth wait 
time! Maria would not have had time to even consider the issue of odd and even answers, let alone 
express what she had noticed, had I (once again) forgotten to wait. My experience in this fourth-grade 
classroom, and in other classrooms that followed, made me even more convinced that these four 
wait times during Number Talks are essential. They have the potential to nurture both curiosity and 
reflection in students—dispositions we hope every student will share. We find an example of this in 
the audio clip that follows.

I was surprised that it took me three Number Talks before I remembered to try these additional wait 
times. Habits of teaching are hard to break—not because we don’t want to change, but because it is so easy 
to slip back into what’s comfortable. Since using these extra wait times, though, I’ve become convinced that 
waiting during Number Talks can open up a whole new mathematical world for students. 

In this audio clip, Jamie Souhrada, a teacher in Washington State, shares what happened in her 
eighth-grade math class the very first time she tried waiting at the end of a Number Talk to give 
students time to notice and wonder (see Figure 3.1; webinar, Mathematics Education Collaborative, 
January 2–18, 2018).

answer be even, and when would it be odd?—but that we didn’t have time to investigate 
it right then.

 Our time was up, and I ended the Number Talk by thanking everyone for sharing their 
thinking. I told them I noticed how interested they had been in each other’s ideas, how 
confident they were in sharing their thinking, and how willing they were to change their 
mind and talk about their mistakes. I let them know that those are all really important 
mathematical dispositions.

As I was leaving the classroom, the teacher stopped me to tell me that Maria came up to 
her and said she had a theory but had to go home to investigate it further. Maria’s theory 
was that you would get an answer that’s odd only when you multiply two odd numbers. 
She said that she tried it with 3 × 5 and 7 × 9 but that wasn’t enough to be convinced, so 
she was going to think about it more at home that night.
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FIGURE 3.1
Strategies from Jamie’s Number Talks.

Students need time to make sense of mathematical ideas in their own ways and to discover math-
ematical connections in relationships between seemingly unrelated ideas. And they need time to 
reflect on what they are learning and what they are wondering along the way. Making good use of 
these four different wait times can go a long way towards helping make Number Talks more vibrant 
and interactive.  

Jamie asks students what they notice or wonder.
http://sten.pub/dd20
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 Our pondering about wait time led us to refine the original Number Talks routine that appears in 
Making Number Talks Matter (2015, 11–13). This revised routine incorporates each wait time and its 
rationale, along with suggestions for what to say to students. 

Prior to this routine, you’ll want to try the following:

1. Dot Talks (pp. 65–74)

2. The first approach to nudging: “What could you do if you didn’t already know the answer?” (p. 61)

3. The second approach to nudging: “What could you do if you hadn’t been shown how to 
do this?” (pp. 61–62)

Revised Number Talk Routine 

1. Ask students to put their paper and pencils away and put their closed fists on their 
chests to show you that they’re ready. 

Why: If their closed fists are already on their chests, it’s easy for students to 
unobtrusively put up their thumbs when they’ve had enough time to think about the 
problem. Putting paper and pencil away tells students they will be solving problems 
mentally. 

Say (something like), “Okay, please put your paper and pencil away and get ready for 
our Number Talk.” 

Four Wait Times to Encourage Student Engagement and 
Interaction During Number Talks

• After the teacher poses the problem
• After the teacher asks who is willing to share a strategy and before calling on 

anyone
• After a student responds and before the teacher responds
• At the very end of the Number Talk
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2. Write a problem on the board or document camera (generally, we write the problem 
horizontally).

Why: We write problems horizontally so students will be less likely to use standard 
algorithms.

Say (occasionally remind students by saying something like), “I’m writing the problem 
horizontally to remind you that during Number Talks, we don’t use the standard algorithm.”

3. Have students solve the problem mentally and put up their thumbs when they have 
had enough time to think; then WAIT.

Why: The purpose of intentional waiting is to shift the emphasis from being quick to 
being thoughtful. This is the first of four different places to wait during a Number Talk.

Say (something like), “Please don’t raise your hands when you’ve solved the problem. It’s 
not a race! I’m not interested in how fast you can solve it. I’m interested in hearing how 
you solve it.  And besides, raised hands can interfere with people’s thinking. 

“Putting your thumb up doesn’t mean you have to talk. It just means that you’ve had 
enough time to think about the problem. We won’t call on you unless you volunteer. 

“If you have extra time, see if you can find other ways to solve the problem and let me 
know by . . .” (Model putting up additional fingers.)

4. When most thumbs are up, let students know that you are going to collect answers, 
but that it’s important that they not let anyone know whether or not they agree with 
an answer.

Why: Number Talks are designed to help students learn to reason with numbers. Any 
attention given to who agrees with an answer can detract from the essential focus of 
sense making. Also, some students will be less likely to share their answers if another 
answer seems more popular or prevalent.

Say (something like), “It’s really important that you not let anyone know whether you 
agree or disagree with someone else’s answer. We want everyone to share whatever 
answers they got. You’ll have a chance to convince others that your answer makes sense 
if you want to, but we want to make sure that everyone feels safe to say their answer, 
whatever it might be.” 
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5. Ask students to put their thumb up if they’re willing to share their answer. 

Why thumbs instead of raised hands: This is new and designed to address a common 
problem teachers have. All too often, the same few students raise their hands and it 
can be hard not to call on one of the first few hands that go up. Also, raised thumbs 
don’t draw such noticeable attention to those who want to share, so there is less 
pressure to think fast. 

Say (something like), “Okay, it looks like we’re ready to get started. Put your thumb up if 
you’re willing to share your answer.”

6. Record just the answers on the board (noncommittally). Then continue to ask if 
anyone got a different answer that they are willing to share. Be sure to record each 
answer only once. 

Why: When students begin to share their answers, don’t indicate in any way whether an 
answer is right or wrong. This can discourage students from sharing alternative answers. 
Besides, Number Talks are more engaging and interesting when there is more than one 
answer. 

If only one answer is given, say (something like), “What’s going to start happening is that 
we’ll get different answers for a problem. This is a natural part of Number Talks, so if you 
ever have a different answer, we hope you will share it.”

If more than one answer is given, say (something like), “This is good! We were hoping this 
would happen, because now we really have something to talk about.”

In either case, say (something like), “Sometimes, even at the end of the Number Talk we 
might still have different answers. One is right, the others aren’t. No big deal. We don’t 
need to agree on one answer, because the idea of Number Talks is for you to learn to use 
mathematics to convince yourself and others that your answer makes sense.”

7. When there are no other answers, ask students to put their thumb up again when 
they are willing to explain how they figured out the problem. Then WAIT. 

Why: This is also new. Some students love to volunteer; others are more reticent. It can 
take time for students to decide if they are ready to share and what they might say. 
Waiting here helps to avoid the problem of hearing from the same few students. And 
once again, thumbs are less intrusive than raised hands.
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Say (something like), “You may notice that sometimes I see your thumb and even make 
eye contact with you but don’t call on you. This might feel like I’m not interested in what 
you have to say, but I am. I’m waiting on purpose to give everyone a chance to think 
about whether they want to share and what they might say when they do. Not everybody 
who wants to will get a chance to share in any one Number Talk. Over time, it’s my job to 
make sure that everyone who wants to share will get a chance.”

8. When volunteers begin to share their strategies, they first identify which answer they 
are defending. Record the student’s thinking. Then, before calling on another student, 
WAIT.

Why: It’s too easy to go from one strategy to the next without giving students time to 
think about a strategy that has just been shared. Without this wait time, we are often 
the only ones to comment or ask questions. These five to ten seconds of waiting can 
open up space for students to consider others’ ideas. This also gives you time to think 
about what a student has done.

Say (something like), “You’ll notice that sometimes I wait awhile after someone has 
shared a strategy. I’m doing this on purpose to give you a chance to think about what 
that person has said.” 

9. Ask if anyone used a different strategy that they would be willing to share. Then 
WAIT. Continue until no other thumbs are up (as time permits).

10. Ask students to look at the different strategies shared and see if there is anything they 
notice or anything they wonder about and indicate with their thumbs if they do. Then 
WAIT until several thumbs are up. And then wait some more.

Why: This is the (very important) time for students to look across strategies and notice 
relationships. But try hard not to do the thinking for them (no matter how tempting it 
might be, or how excited you are about something you’ve noticed).  

Say (something like), “We have several strategies up here. Take a look and see if there are 
things that you notice or are wondering about. Let’s give everyone time to think about this 
and you can let me know with your thumbs if there are things you notice that you would 
like to talk about.” And wait. 
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Ending the Number Talk
Number Talks don’t naturally end after fifteen minutes; often, they can go much longer 
if you let them—and sometimes you might want to let them. Either way, it’s useful to 
think ahead of time about what you will say to end the Number Talk. It can be as brief 
as saying something like, “Thanks, everyone. I loved hearing your ideas and hope you 
also liked hearing the different ways people thought about this problem.” Or, “Oh my 
gosh! Our time is up. We didn’t get to hear from everyone who wanted to share, and I 
hope we get to hear from more of you tomorrow.” 

See Appendix C, “Revised Number Talk Routine in a Nutshell,” for a quick reference guide. 
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Digging Deeper: Making Number Talks Matter Even More, Grades 3–10 by Ruth Parker and Cathy Humphreys. Copyright © 2018. Stenhouse Publishers.  

Revised Number Talk Routine in a Nutshell

1. Students put paper and pencils away and put their closed hands on their chests.

2. Write the problem (horizontally on the board). 

3. WAIT while students think about the problem.

4. Early on, remind students not to agree or disagree with answers that are offered.

5. Ask students to put their thumb up if they’re willing to share an answer.

6. Record only answers on the board and continue to ask for different answers.

7. Ask students to put their thumbs up again if they’re willing to share what they 
did; then WAIT.

8. Ask which answer they’re defending, record the student’s thinking, and then WAIT.

9. Ask if anyone solved it differently; then WAIT.

10. Ask students to look across the strategies for wonderings or noticings; then WAIT.

11. Thank students and end the Number Talk.
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