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indergarten teacher Becky Eston Salemi asked a group of children, “Do you
know how many letters are in your name?” Clayton appeared perplexed by
this question. He looked up and then down as several seconds passed.
Meanwhile, the five other children working near him had reached into a basket
of linking cubes and were eagerly snapping them together to represent the
number of letters in their names. Clayton looked up at Becky and whispered, “I
don’t know, but if I could write it down, I could count them.” She encouraged
him to do so, and Clayton proceeded to get a piece of paper and pencil and
boldly print the letters in his name. Next, he placed one cube over each letter,
touched each cube as he counted from one to seven, and then proudly
announced, “I have seven letters in my name!”
Third-grade teacher Jennifer Marino was engaging a small group of students in word study. Yesterday was printed on an index card placed in the middle of the table. She modeled how to sound it out by saying each of the three
syllables separately and slowly as she pointed to each part of the word. Then she
emphasized the three syllables again, but without significant pauses. Finally, she
read the whole word quickly. She asked students to turn and talk about what
they had observed. Julia turned to her partner and said, “It’s just like arrays.”
Her partner looked confused and asked what she meant. The teacher was also
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wondering about Julia’s thinking, because she had never heard a student connect those two ideas.
Julia began explaining: “They’re just the same.” When her partner still didn’t
seem to understand, Julia paused and said, “Wait: it will be easier if I show you
in writing.” She drew a 3-by-7 array of circles and then drew lines around them
to make two smaller arrays: 3-by-3 and 3-by-4. Next, she wrote yesterday and
drew lines between the syllables. Once she finished her representation (shown
in Figure 1.1), she explained, “We chunk it smaller to what we know, and then
we find the whole thing. We do it in math and in words.”

Figure 1.1
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Both Julia and Clayton recognized that writing would be helpful to them.
Clayton wrote to help him answer a mathematical question, and Julia wrote to
help her communicate relational thinking. Students intuitively recognize the
value of writing in math. It makes sense to connect the two. We should build on
their natural inclinations to deepen their understanding and their joy of learning mathematics.
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Why Do We Want Our Students to Write in Math Class?
An obvious response to this question would be to refer to the learning goals
within both mathematics and language arts. In both subject areas, students are
expected to communicate their thinking and create arguments that support
their ideas (National Governors Association Center for Best Practices, Council
of Chief State School Officers 2010a, 2010b). But meeting the standards touches
on just some of the goals for weaving writing into math instruction. Writing
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Dan has 3 strawberries.
Amy gives him some more strawberries.
Now Dan has 10 strawberries.
How many strawberries did Amy give Dan?
Show how you know.
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helps students construct and represent knowledge, make connections between
conceptual understanding and procedural fluency, and engage in mathematical
communication (Burns 1995; Countryman 1992; Pugalee 2005).
Let’s consider how first grader Lila makes representations and connections
to communicate her thinking about the following number story:
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Though it was not required, Lila decided to respond with pictures, numbers,
and words (Figure 1.2). She began by drawing two groups of five strawberries.
As Lila explained, “I just think about five and five when I see ten.” She added
dots and leaves to some of the figures to make them look more like strawberries,
but then stopped and decided to number seven of them. She did not indicate
the separate sets or draw an arrow to show them joining; her picture was her
way of exploring the number story, not an illustration of the situation. Lila
wrote her equation next, and drew a rectangle around her answer, 7. The number

Figure 1.2
Lila’s
response
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prepare for a discussion,
brainstorm what they notice and wonder,
make connections among multiple representations of ideas,
explain their thinking,
clarify their understanding of ideas,
develop their reasoning skills,
learn from their mistakes,
note changes in their thinking over time,
explore ideas creatively, and
reflect on their thinking.
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sentence mirrors the order of events in the story, and Lila rightfully showed no
concern that her answer was the middle number in the equation. Within her
“words” section, Lila described the situation using a combination of numbers,
words, and symbols.
In Math in Plain English: Literacy Strategies for the Mathematics Classroom,
Amy Benjamin says, “Writing causes learning. By writing, we create, transform,
mobilize, integrate, and secure what might otherwise be fragile knowledge.
Writing whips learning into shape!” (2013, xxii). More specifically, writing can
help students with the following:

gain insights into the variety of students’ thinking,
note partial understandings,
verify changes in students’ thinking over time,
identify students’ mathematical dispositions,
determine the range of students’ understanding,
develop instructional strategies, and
engage students in individual written dialogues.
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Writing also helps teachers with the following:

In recent years, we have experienced how talking about mathematics has
supported these same objectives. Many teachers have told me how much joy
math talk has brought to their classrooms, how it has increased students’ understanding, helped students learn that mathematical tasks can be approached in
many different ways, and provided teachers with important insights into students’ thinking. I believe it is time for writing in math to join talking in math as
an important communication strategy for developing, deepening, and assessing
mathematical understanding.
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What Does Writing in Math Look Like?
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Writing can help develop and document ideas. As part of my coming to better
understand what writing in math class can look like, I worked with a number of
K–5 teachers and math specialists. From the onset of our conversations, one of
the first and most resounding questions asked was What constitutes writing?
These teachers were wrestling with whether simple recordings, graphs, tables,
doodles, and so forth meet the criteria for writing in math class. As I listened to
their conversations, I came to a firm stance. Yes, they do! As a result, my desire
to better understand the role of writing in math class, in all its forms and functions, was kindled. This book is the result of that endeavor.
Determining what we educators consider writing becomes particularly
important when we think about our younger students. I love these words from
Katie Wood Ray and Matt Glover: “Children’s book-making is fueled by the
same energy they bring to any activity where they are making things—or making things up—during their dramatic play. And in truth, it is no more surprising that a four-year-old would think of himself as a writer and illustrator than it
is that he would think of himself as a fireman or an astronaut.” They later continue, “Adults, however, are not always so easily swayed. Many will more easily
believe Sean is an illustrator than a writer because they have fewer expectations
for what it means for him to be an illustrator. His writing identity is harder to
sell because his written artifacts don’t yet match adult expectations for what
someone who knows how to write should be able to do” (2008, 5). No, they
don’t quite match, but children in the primary grades are emerging writers, and
we want to honor their journey. We must support and applaud their early
attempts, so young children can grow as writers as well as mathematicians.
We need to encourage and honor such depictions in the intermediate as
well as the primary grades. Making drawings, exploring connections among
representations, and jotting questions and notes in formats that make sense to
students are necessary components of making meaning and should be celebrated at all levels of learning. As we broaden our view of writing, in all its varied styles and stages, we can recognize the powerful effect it can have on our
students’ learning as well as the joy it can bring to our classrooms.

Different Types of Writing in the Mathematics Classroom
The authors of Types of and Purposes for Elementary Mathematics Writing: Task
Force Recommendations identified that “Two overarching goals for elementary
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mathematical writing were central to the task force’s recommendations: for students to reason mathematically and to communicate ideas” (Casa et al. 2016, 4).
With these goals in mind, the task force identified four types of writing, each
having a different purpose:
exploratory writing to make sense of a task;
informative/explanatory writing to describe or explain;
argumentative writing to construct or critique a justification, and
mathematically creative writing to express originality, fluency, and flexibility or to elaborate one’s thinking.
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A chapter is devoted to each of these types of writing, as well as reflective writing, which the report does not highlight as a separate category. Also, my interpretation of mathematically creative writing differs. The report focuses on
particularly creative responses to math tasks. I want to connect math to creative
and poetic writing, as well as to encourage creative responses within all formats.
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Reviewing and analyzing the responses elementary students generate when
engaged in mathematical tasks has been a cornerstone of my work with teachers. Within my courses and workshops, written work created by K–5 students
provided evidence that teachers and I could consider together as we further
developed our understanding of students’ thinking. It prompted discussions of
learning trajectories, best instructional practices, and assessment data. Here I
want to focus on how we can support students’ writing about math and how
such writing helps develop and deepen their mathematical thinking.
Simultaneously, of course, each piece of written work provides an artifact for
formative assessment.
In Chapter 2, I look at what we know about teaching writing and forming
classroom communities that support communication. I’m hopeful you can
apply this knowledge to support writing about math.
Part of successful writing is dependent on developing proficiency with the
language of mathematics. Chapter 3 emphasizes students using numbers, symbols, and pictures to communicate their thinking, as well as the development of
mathematical vocabulary.
The next five chapters focus on specific purposes of writing about mathematics. Each includes classroom vignettes, learning activities, and samples of
student work. Exploratory writing, the kind of writing that helps students delve
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into initial ideas and begin to make sense of them, is the focus of Chapter 4.
Chapter 5 is about explanatory writing. Through a focus on describing or
explaining procedures, patterns, visual representations, and mathematical
ideas, this type of writing provides ways for students to both communicate and
solidify their thinking.
Chapter 6 looks at argumentative writing. It is through this type of writing
that students learn how to stake and justify their claims. It is important that we
support the writing of mathematical arguments at the K–5 level, because it is
the foundation for writing proofs.
Chapter 7 focuses on creative and poetic writing, where students make new
connections, pose their own problems, and investigate different literary formats. Chapter 8 considers reflective writing, focusing on how it helps students
better understand the choices they make and recognize their growth.
Though these chapters focus on different types of writing, there is often significant overlap among the categories. I found that for a variety of tasks given to
students, the direction could be explore, describe, explain, and/or justify. An
argument might include a description and an explanation, or a description
might include creative or reflective writing. Aspects of exploratory writing may
underpin all written tasks. I find the image of Russian nesting dolls helpful here;
you can’t get to the smallest doll until all the others have been opened. Each is a
separate doll, and yet combined, a new whole is formed. There is something to
behold in the collective nature of the dolls, and the packing and unpacking of
them remind me of the ways students, and their teachers, work and rework to
build mathematical understanding and competence.

Developing
Community
Math
Writers
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umber talks—and math talk, in general—have unleashed a fountain of
knowledge about how students think mathematically. These conversations
have transformed school mathematics from the memorization of teachermodeled procedures to the exploration of a variety of approaches that students
create and understand. It has transformed math class into a time of active engagement and discovery (Chapin, O’Connor, and Anderson 2003; Kazemi and Hintz
2014; Parrish 2014). Most important, this practice has strengthened students’
conceptual understanding and their ability to view themselves as mathematicians. I believe writing provides us with another powerful vehicle for helping
students become better mathematical thinkers. It allows us to capture the thinking of every student and the ability to linger over their written responses. When
we give students the time to explore their ideas in writing and the freedom to
write in their own voices, it can be as engaging and joyful as talking about math.
In Christine Zybert’s first-grade classroom, recording the weather on a bar
graph is part of the daily class meeting. The student leader fills in a space on the
weather graph to indicate whether it’s sunny, partly sunny, cloudy, rainy, or
snowy outside. The graph for January is shown in Figure 2.1. Note that they
record the weather only for the days they are in school; Christine prefers to
focus on data they can confirm together.
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Weather
graph for
January

At the end of each month, students consider the completed graph. In
September, they respond orally to the simple question What do you notice about
our weather this month? Over the course of the fall, they begin to respond in
writing to such questions as How many days were sunny? How many more days
were cloudy than rainy? After the last day was marked in a recent January graph,
Christine projected four questions for students to consider:

✒ How many days of each type of weather were there?
✒ How many more sunny days were there than snowy days?

