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ABSTRACT

This chapter establishes the relationship between the National Council of Teachers of Mathematics NCTM
principles to action, Gutiérrez equity framework, and mathematical writing. The chapter discusses the
research that supports mathematical writing as an instructional practice that enhances opportunities for
reasoning learning and equity. The chapter provides four cases of activities that embed mathematical
writing in the classroom. Each case describes implementation, examples of students’ work, discussion
of their work, extensions, and outlines the activities connection to the equity framework. The cases are
concluded with takeaways that reinforce the purpose of each activity and strategies for implementation.
The chapter closes with implications to further support the use of mathematical writing in the classroom
and future research direction.

BACKGROUND

The National Council of Teachers of Mathematics’ ((NCTM]; 2014) Principles to Action shares eight
empirically-based mathematics teaching practices that advance the use of effective and equity-based
learning opportunities in mathematics. The eight practices highlight effective mathematics instruction
that promote reasoning, problem solving, using, and understanding various representations, making con-
nections, engaging in meaningful discourse, and demonstrating evidence of student thinking. In essence,
these principles weave together what it means to be mathematically literate. Steen and colleagues (2007)
define mathematical literacy as “the capacity to make effective use of mathematical knowledge and un-
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derstanding in meeting challenges in everyday life” (p. 285). Writing in mathematics has the potential
to build understanding (Graham et al., 2020; Pugalee, 2004), increase metacognition (Bangert-Drowns
et al., 2004), increase equity (Bieda & Staples, 2020), and support students in becoming mathematically
literate. Students’ writing in mathematics can serve as a formative assessment tool that allows teachers
to be intentional with their instruction.

Furthermore, infusing writing opportunities in the mathematics classroom provides pathways for
learners to engage in equity-based mathematics where they have agency and autonomy to select strate-
gies to solve mathematics tasks and then communicate about their reasoning and mathematical ideas
(Gutierrez, 2009; 2012; Martin & Polly, 2019). Additionally, allowing students to write about mathemat-
ics concepts and their mathematical ideas provides opportunities for students to access and engage with
mathematics concepts in multiple ways that may help develop a deeper understanding of concepts and
strategies (Hattie et al., 2016). Learners develop a deeper understanding of concepts when they are able
to access content in multiple ways (Hattie, 2009; Hattie et al., 2016).

This chapter examines writing in mathematics, using writing as a tool to learn, and writing to increase
equity in the classroom. Once these areas are discussed, the authors present examples of how writing
can be used in mathematics classrooms to discuss how these examples relate to learning, equity, and
formative assessment.

FRAMING EQUITY-BASED MATHEMATICS TEACHING

As we consider how mathematical writing advances both access and equity for students in mathemat-
ics, it is beneficial to frame what we mean by access and equity. Gutiérrez (2009; 2012) described
four elements of equity-based mathematics instruction (Table 1). The dominant axis consists of access
and achievement. It refers to what is needed to be successful in the current environment, Gutiérrez de-
scribes the dominant access as “how well students play the game called mathematics.” The critical axis
includes identity and power, this is where students’ resources are highlighted to allow them to “change
the game.” Table 1 describes these elements in general, it is important to point out that in some of her
writing Gutiérrez (2012) has advocated that power includes two aspects student power and agency in
the mathematics classroom as well as broader systems-level view of power related to who has power
related to educational and societal systems.

Table 1. Framework for equity in mathematics (Adapted from Gutiérrez, 2012)

Dominant Axis

Students have resources to support mathematics learning, such as high-quality teachers, adequate technology
Access and resources in the classroom, a curriculum aligned to standards, and a classroom environment that invites
participation from all learners.

Students are active participants in mathematics classes; their test scores and their participation in the math pipeline

Achievement . . - . .
of mathematics courses provide opportunities to lead to careers in mathematics.
Critical Axis
. Students view themselves as mathematicians and can see themselves in their curriculum and mathematics that they
Identity o . . . . .
do. Additionally, the extent to which mathematics provides students with a broader view of the world.
Power Students have a voice and agency in the classroom.

175



17 more pages are available in the full version of this document, which may
be purchased using the "Add to Cart" button on the publisher's webpage:
www.igi-global.com/chapter/supporting-equity-through-mathematical-
writing/334150

Related Content

The Changing Landscape of Plagiarism

Patricia G. Coberly-Holtand Karsen N. Keech (2021). Strategies and Tactics for Multidisciplinary Writing
(pp. 185-191).

www.irma-international.org/chapter/the-changing-landscape-of-plagiarism/275630

Tacit Cultural Knowledge: An Instrumental Qualitative Case Study of Mixed Methods Research
in South Africa

Debra Rena Miller (2022). Handbook of Research on Mixed Methods Research in Information Science (pp.
222-244).

www.irma-international.org/chapter/tacit-cultural-knowledge/291196

Application of Statistical Analysis Tools and Concepts to Big Data and Predictive Analytics to
New Product Development

Brian J. Galli (2020). International Journal of Strategic Engineering (pp. 17-35).
www.irma-international.org/article/application-of-statistical-analysis-tools-and-concepts-to-big-data-and-predictive-

analytics-to-new-product-development/243666

An Integrated Heuristic for Machine Sequencing With Specific Reference to the Permutation
Flow-Shop Scheduling Problem

Kaveh Sheibani (2019). International Journal of Strategic Engineering (pp. 1-8).
www.irma-international.org/article/an-integrated-heuristic-for-machine-sequencing-with-specific-reference-to-the-

permutation-flow-shop-scheduling-problem/230933

Professional Training for Structural Economic Transformations Based on Competence Approach
in the Digital Age

Tatyana Olegovna Tolstykh, Yulia Vertakovaand Elena Shkarupeta (2018). Handbook of Research on
Students' Research Competence in Modern Educational Contexts (pp. 208-229).

www.irma-international.org/chapter/professional-training-for-structural-economic-transformations-based-on-competence-

approach-in-the-digital-age/196474



http://www.igi-global.com/chapter/supporting-equity-through-mathematical-writing/334150
http://www.igi-global.com/chapter/supporting-equity-through-mathematical-writing/334150
http://www.irma-international.org/chapter/the-changing-landscape-of-plagiarism/275630
http://www.irma-international.org/chapter/tacit-cultural-knowledge/291196
http://www.irma-international.org/article/application-of-statistical-analysis-tools-and-concepts-to-big-data-and-predictive-analytics-to-new-product-development/243666
http://www.irma-international.org/article/application-of-statistical-analysis-tools-and-concepts-to-big-data-and-predictive-analytics-to-new-product-development/243666
http://www.irma-international.org/article/an-integrated-heuristic-for-machine-sequencing-with-specific-reference-to-the-permutation-flow-shop-scheduling-problem/230933
http://www.irma-international.org/article/an-integrated-heuristic-for-machine-sequencing-with-specific-reference-to-the-permutation-flow-shop-scheduling-problem/230933
http://www.irma-international.org/chapter/professional-training-for-structural-economic-transformations-based-on-competence-approach-in-the-digital-age/196474
http://www.irma-international.org/chapter/professional-training-for-structural-economic-transformations-based-on-competence-approach-in-the-digital-age/196474

