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To the children of Bailey’s Elementary School for teaching me
what it means to be a mathematician
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Math Exchanges

Numbers
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I like the generosity of numbers.
The way, for example,
they are willing to count
anything or anyone:
two pickles, one door to the room,
eight dancers dressed as swans.
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Even subtraction is never loss,
just addition somewhere else:
five sparrows take away two,
the two in someone else’s
garden now.
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And multiplication’s school
of fish times fish,
whose silver bodies breed
beneath the shadow of a boat.
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I like the domesticity of addition—
add two cups of milk and stir—
the sense of plenty: six plums
on the ground, three more
falling from the tree.
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There’s an amplitude to long division,
as it opens Chinese take-out
box by paper box,
inside every folded cookie
a new fortune.
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And I never fail to be surprised
by the gift of an odd remainder,
footloose at the end:
forty-seven divided by eleven equals four,
with three remaining.
Three boys beyond their mothers’ call,
two Italians off to the sea,
one sock that isn’t anywhere you look.
—Mary Cornish
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Creating Space
for Math Workshop
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The life of a mathematician is dominated by curiosity, a desire bordering on passion to solve the problems he is studying.

rB

—Jean Dieudonné
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math workshop, at its best, is passionate and fiery. It hums with life as
children inquire, discover, create and re-create meaning, and connect their
ideas with those of the world around them. Does this sound different from
your experiences learning math? I know it does for me! My own memories of
learning math are of time spent completing boring worksheets, memorizing
procedures that would help me pass tests, and an overall feeling of disdain
toward the subject. When I became a teacher of mathematics, I knew this was
not what I wanted for my students, but I had no idea how to teach math differently.
When I began teaching at Bailey’s Elementary School, a diverse Title I
school just outside of Washington, D.C., in Fairfax County, Virginia, where
students come from over forty different countries and speak over twenty
different languages at home, I knew that I needed to teach in a different way
than I had previously. As I began to explore and figure out what I wanted to
do differently as a math teacher—how I wanted students to learn, and how I
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Core Practices of Math Workshop
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So, how does this kind of math workshop differ from that of a more traditional
math class? In To Understand: New Horizons in Reading Comprehension
(2008), Ellin Keene outlines “a climate of rigor, inquiry, and intimacy” as a
crucial part of literacy learning (32). Similarly, I believe that there are core
practices among strong math workshops that promote such a climate of
joyful rigor, inquiry, and intimacy. These ideas go beyond the structure of
the math workshop format and delve into what math workshop is all about.

Promoting a Climate of Rigor, Inquiry,
and Intimacy

ro
w

Teachers
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As you reflect on what you want math workshop to look like, sound like, and
feel like in your own classroom, this outline of the role of the teacher and the
student in the math community may be helpful:

rB

Identify themselves as mathematicians who are continually
growing and learning

ke

Believe that all students are powerful mathematicians and
treat them as such

Students

See teachers not as the source of all mathematical
knowledge but as fellow mathematicians who are
continuing to learn both inside and outside the workshop
Identify themselves as mathematicians who have valuable
ideas to contribute to the field of mathematics
Take responsibility for the independent and collaborative
choices they make that will promote growth as
mathematicians; feel a sense of purpose in their work

Facilitate learning and coach learners rather than view
learners as “empty slates” to be written upon

View peers as valuable resources for greater mathematical
understanding; view teachers as sources of mathematical
collaboration rather than just the source of the “correct
answer”
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Create a predictable daily math workshop structure
in which there is extended time for independent
and collaborative exploration and application of
mathematical ideas

Teach important concepts in depth over a significant
amount of time

Explore and apply important concepts throughout the math
curriculum
(continued)
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Fosnot and Dolk (2001) use the term mathematize to explain the process
by which children (and their teachers!) use mathematics as one lens through
which to understand and construct meaning in our world. They write that
“children, in learning to mathematize their world, will come to see mathematics as the living discipline it is, with themselves a part of the creative,
constructive mathematical community, hard at work” (13).
Mathematician statements can be introduced and practiced through any
kind of mathematical content. It is often helpful to make charts of mathematician statements that include student-generated examples, drawings, and
photos of your community of mathematicians at work that serve as anchors
and reminders of the important work of mathematicians.
Mathematician statements (I use the phrase “what mathematicians do”
when working with students), like standards, help us focus and guide our
instruction. Throughout this book, I will introduce mathematician statements relevant to the material being discussed. Some mathematician statements are related to the building of mathematical identity and community,
while others are focused on specific content understanding and processes.
Some of the mathematician statements were created by my own secondand third-grade communities. Others were developed by the first-grade team
of teachers at Bailey’s Elementary School during some of their shared math
meeting time. Others still are adapted from the National Council of Teachers
of Mathematics’ process standards (NCTM 2011a). You may find some of
these statements useful for your own mathematical community. You may
come up with your own statements that reflect the values and practice of your
math workshop. And I can almost guarantee that the best mathematician
statements you will use will come from your students (see Figure 1.6).
The following are some mathematician statements that are specific to the
questions “Who are mathematicians?” and “How do they work?” These kinds
of process-oriented statements can be taught at various points throughout
the year when you see a certain need in your community, or they may be
ideas that come from your students as they embrace ownership over the math
workshop.

•

•
•

We Are All Mathematicians: Identity-Building Statements
Mathematicians are curious. (When my class focuses on this statement,
we always study Albert Einstein and his great quote, “I have no special
talents, I am only passionately curious.”)
Mathematicians ask themselves questions.
Mathematicians need lots of time to think, think, think.
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Math Exchanges—A Month at a Glance
March

Student’s
Name

Week 1

Week 2

Week 3

Dates: 3/1–3/5

Dates: 3/8–3/12

Dates: 3/15–3/19

//

///

//

Antonio

//

/

//

Blanca

///

///

Brandon

/

/

Coleman
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/

Diana

//// /
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///

Flor

////

Hunter
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Marla

/
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Maia
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Lea

Week 4

Dates: 3/22–3/26
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Alejandra

Kyara
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Month

//

/

//

//

Narmi

//

//

///

//

Rafa

/

//

/

/

Sandra

///

//

//

///

Yuku

//

//

//

//
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Miguel

Figure 3.8 Math Exchanges—A Month at a Glance
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Analyzing Student Work, Thinking, and Understanding

What Can the
Student Do?

Often skips numbers or
gets stuck when counting
by fives to 100.
When figuring out what
number before ___ or
after ___ often cannot
recall numerical patterns
to answer, especially with
decade changes.
When solving 34 + 14,
Evan uses one of the
following strategies:

Understands, interprets,
and solves Join Result
Unknown and Separate
Result Unknown problems.

Next Steps

Ed
uc
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Has a strategy for solving
two-digit and three-digit
problems with sums under
100.

Difficulty recalling and
continuing (or perhaps
doesn’t fully understand)
numerical patterns when
counting over 100 or when
counting does not begin
at 1.
Only surface level
understanding of
decomposing numbers
and seeing tens/ones
relationship. Does not
yet use this relationship
to solve problems using
efficient addition and
subtraction strategies.

Struggles linguistically
to understand structure
of story problems when
they are not the most
straightforward types of
problems.
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1) Starting at 34 on
the hundreds chart,
counting on 14 by ones.
2) Building 34 and 14
with tens and ones.
Combining tens and
ones and counting, “Ten,
20, 30, 40, 41, 42,
43, 44, 45, 46, 47, 48.”

Can build numbers using
ones cubes and tens sticks.

10/16/10

Responding

Struggles to count by tens,
fives, and twos.

ro
w

Counts by tens to 100.
Refuses to count past 100
or says, “Ten hundred,”
after 100.

Understands and applies
counting pattern by ones
through 100 when starting
from 1.

rB

Smooth counting through
100, after 100 will either
give up or say 110.

Interpreting

ow

Noticing

What Can the Student
Almost Do/Not Yet Do?

nl

Evidence of
Student Thinking

Date:

tio
n

Evan, third grade

Name and Grade:

©

When solving 31 – 17, Evan
uses one of the following
strategies:

At beginning of math
exchanges Evan will count
independently or circle-count
with the group by ones and
tens (and then fives and
twos) starting at various
numbers. We will identify
patterns we notice, charting
them so that we can return
to these ideas.
Continued practice building
numbers with base ten
blocks or Unifix cubes and
organizing them in the way
that is easiest to count.
Recognize that in the number
34 the 3 digit means 30
and 4 digit means 4.
Connect what Evan is doing
with the tens sticks and
ones cubes to a written
representation. For example,
Evan can solve 34 + 14 by
adding: 30 + 10 = 40
40 + 4 = 44
44 + 4 = 48.
This is essentially what he is
doing now with the blocks
but he may need this pointed
out. “So, what you’re doing is
this . . .” and then write what
he is doing in form above.
When subtracting 31 – 17,
after Evan takes away a ten
stick and says, “Ten,” ask him:
“How much more do we need
to take away? Where could
you get that 7 from? What
can you do if you need to

1) Starting at 31 on
hundreds chart,
counting back 17 by
ones.
Figure 3.11 Analyzing Student Work, Thinking, and Understanding for a Third-Grade Student
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Who is actively listening and talking with his or her
partner about his or her strategy/work?
Who can understand his or her partner’s strategy
well enough to explain it?

Giving all students an opportunity to share their
strategies and practice meaningful dialogue. As a
teacher, I can listen in on particular conversations to
assess strategies and dialogue skills.
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Who can follow someone else’s line of thinking and
add his or her own response or idea that relates
to the initial idea?

Learning to restate the ideas and add on to the ideas
of others.

Encouraging children to listen to each other’s ideas
with a specific purpose in mind (rephrasing a strategy,
adding on a new idea, comparing strategies).

Learning to engage in dialogue that encourages
thinking about their own and others’ ideas.

Shereen shared some important ideas. Who can say how
Shereen solved this problem?

Who can add on to what Shereen shared?

Why do you think Shereen chose to . . . ? (Point out
something important/different/efficient in the student’s strategy.)

(continued)

Who understands the reason Shereen chose her
strategy for this specific problem?
Who simply restates Shereen’s idea without
addressing her reasons behind using this strategy?

Who shared an unrelated idea because he or she either
lacks understanding/misunderstands Shereen’s strategy
or because he or she doesn’t understand that his or
her thought should be related to that of Shereen?

tio
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Are children simply “parroting” Shereen’s strategy
word by word or are they restating a strategy in
a way that demonstrates understanding?

Purpose

Teacher Language

Teacher Look-Fors and Follow-Ups
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Which students recognize their own strategies or
ideas in the work of others?

Sharing three strategies that are representative of
others’ thinking for a comparative conversation of
strategies.
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How many have a strategy they are willing to share?
Are kids with more and less sophisticated strategies
volunteering to share?

Focusing the opening of the sharing on one person.
This could be a person who is sometimes reluctant to
share, a person who thought about the problem in an
efficient way, or a person whose strategy is similar to
or different than others’ strategies.

Follow-Up After a Student Has Shared a Strategy

Turn and talk to the person next to you. Share your
strategies. Work really hard to understand your partner’s
strategy by looking at his or her work and asking questions. Signal for kids to turn back into the group. (I use
a shaker.) Who is ready to share their partner’s strategy?

We are going to focus on three people’s strategies today.
As they share, think about how your strategy was similar to
or different from those that Ana, Shereen, and Rafa used.

Ana, I saw you working on an interesting strategy. Can
you share what you have been thinking with us? Or, Ana,
I think your strategy might help other people think about
this problem. Will you share it when we are ready to
reflect? (I usually check with this person while the
students are working to make sure he or she is
comfortable sharing.)

Teacher Look-Fors and Follow-Ups
Are the same kids always volunteering to share?

Purpose

Initiating Dialogue
Opening the sharing to all.
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Who has a strategy for figuring out this problem?

Teacher Language

Figure 5.4 Teacher Moves to Support Student Dialogue: Sharing of Strategies
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Chapter 6: Kindergarten Mathematicians
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“Stop!” says Javier. “That’s too many.” Martha, like many kindergartners,
has not fully grasped the idea of cardinality, the idea that the last number said
when counting represents the total number of beans. Sometimes when asked
to count out a specific number of items from a group, she will simply continue counting as high as she can or until she has counted the whole group of
available objects. Knowing when to stop the count is her challenge.
“What happened?” I ask curiously. Martha shrugs. She knows something
is not quite right, but she is not sure how to correct for her error.
Javier shows us. “One, two, three, four, five, stop!” he says emphatically.
You may be wondering why I believe this kind of exchange is worthwhile.
After all, I said very little during this short exchange. Couldn’t I encourage
these same ideas and guide the same conversations by walking around to the
different centers? Certainly, it would be easier to do it that way.
This math exchange was worthwhile for two reasons. First, this kind of
focused conversation, in which children are actively listening and responding
to each other’s ideas and actions, are most powerful in small groups.
According to Fuson, Clements, and Beckmann, “Children are often better at
seeing counting errors when other children make them” (2010, 3). Had we
been at a center, the kids may have missed Brenda’s counting error, being
too busy and interested in their own counting pursuits. Second, counting
math exchanges allow me to collect careful, authentic data on my students. I
am able to efficiently record their progress with counting and note the kinds
of counting errors they make. This allows me to better plan for future math
exchanges and see trends within my classroom that may be best addressed as
a whole group and through more independent or center-time practice.
The most obvious way to differentiate this kind of show-us math
exchange to meet each child’s needs is to vary the numbers. However, in
order to give additional practice with number recognition and number
writing, I may add these elements to the math exchange:
•

Instead of having the kids show objects, ask them to show a number on
their fingers. Then take note of who has to count each finger to show
six; who automatically flashes the number on his or her fingers; who can
show six a different way on his or her fingers; and who can self-correct
by looking at a friend’s fingers. Finger flashing can tell you a lot about
a child’s counting development and can begin conversations about different combinations that make a number, an important concept in kindergarten and beyond.
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•
•

What sense would the students make about the connection between the
number of boxes of cupcakes, the extra cupcakes, and the total number
of cupcakes?
Would they wonder why thirty-four cupcakes resulted in three boxes and
four extras, or would they see this as a happy coincidence?
Would students change their strategies as the numbers got bigger?

tio
n

•

151

Ed
uc
a

As a math teacher, I’m always on the edge of my seat as I watch students
thinking and constructing meaning from a story problem!

Lucy’s Strategies
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Figure 7.12
Lucy’s Cupcake
Problem with 34
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Of all the students whom I watched solve this problem, Lucy was the most
fascinating to me. As I watched Lucy solve the thirty-four-cupcake problem,
she struggled to draw boxes of ten cupcakes while simultaneously keeping
track of the total number of cupcakes. Once she realized she had too many
cupcakes in a box, she would return to cross some out and begin counting
again (see Figure 7.12). Her boxes of ten showed that she did not yet know
how to organize a group of objects in an effective way (such as using two rows
of five to make ten). Lucy’s counting and recounting as she juggled keeping
track of putting ten cupcakes in a box and drawing a total of thirty-four

© 2017 Hawker Brownlow Education • 9781760562694 • SHP2694

