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Develop and implement interactive problem-based 
units of instruction that frame mathematics problems to 
help establish purposes for students to read, write, and 
communicate beyond being assigned or expected to do so 
(e.g. for their enjoyment/interest; to ask and answer abstract 
and authentic, disciplinary questions using mathematics, 
including questions about their community and individual 
lives; to address needs in their community or beyond; and 
to communicate with a specific audience).

Within these problem-based units, 
the teacher:

Boaler, J. and Selling, S. K. (2017). Psychological imprisonment or intellectual freedom? A 
longitudinal study of  contrasting school mathematics approaches and their impact on adults’ 
lives. Journal for Research in Mathematics Education 48, 1.
Lampert, M. (1990). When the problem is not the question and the solution is not the an-
swer: Mathematical knowing and teaching. American educational research journal, 27(1), 29-63.

GRADES 6 TO 12

1. Problem-based instruction

Essential Practices for 
Literacy Instruction 
in the Secondary 
Mathematics Classroom
Deliberate, research-supported 
efforts to motivate, engage, and 
support reading, writing, speaking, 
and listening in mathematics

• engages students in asking mathematical questions, 
both practical and theoretical. (SMP1)*

• engages students in abstract and quantitative 
mathematical thinking and reasoning. (SMP2)

• helps students make sense of problems at different 
scales and persevere in solving them. (SMP1)

• helps students see the mathematics of everyday life 
by reading real-world scenarios incorporating or 
highlighting

• representations of mathematical problems and 
concepts. (SMP1, SMP2, SMP4)

• helps students imagine the theory of  mathematics, 
or “pure mathematics,” to help students understand 
that mathematics can be used to wonder about the 

world and that such wondering can lead to applications 
of mathematical concepts in the world outside of 
school. (SMP7, SMP8)

• creates opportunities for students to enact literate 
mathematics identities, drawing from both within 
and outside of school literacy practices (e.g. having 
students communicate mathematical explanations to a 
public audience to strengthen their identities as users 
and doers of math) (SMP1-8)

• provides regular opportunities for students to make 
choices in their reading, writing, and communication 
about mathematics.

• offers regular opportunities for students to collaborate 
with peers in reading, writing, and communicating 
around mathematics, such as through small-group 
discussion of problems and opportunities to write 
within group projects.

• provides scaffolded support to students as needed to 
assist them in developing their literacy proficiencies, 
removing supports over time to generate more 
independence. 

• differentiates instructional processes and product 
expectations to account for varying academic needs 
and capabilities and appropriately challenge all 
students.
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Donahue, D. (2003). Reading across the great divide: English and math teachers apprentice 
one another as readers and disciplinary insiders. Journal of  Adolescent & Adult Literacy, 47(1), 
24-37. 
Siegel, M. (1989). A Critical Review of  Reading in Mathematics Instruction: The Need for a 
New Synthesis.

Continued on next page

The teacher:

The teacher:

2. Diverse texts and abundant reading opportunities in the school

3. Intentional and standards-aligned instruction in disciplinary reading

• engages students with texts that provide entry into
mathematical concepts and/or investigations of
compelling problems or contexts. (SMP1)

• provides access and regular opportunities to work with
❖ a wide range of mathematical texts of varying

complexities and types (i.e. print, audio, digital,
and multimodal) including data representations,
statistics in different formats, newspaper articles,
magazines, journals, advertisements, financial
information, videos, websites, diagrams, etc.

❖ a wide range of texts that help students see
mathematics as connected to their interests and
that reflect their backgrounds, cultural experiences,
possible career interests, and interactions with or
uses of mathematics in everyday life.

❖ multiple representations and models of
mathematical symbols, concepts and structures.
(SMP1, SMP2, SMP7)

• engages students with digital tools and/or texts
to engage in mathematical problem solving and
communication. (SMP5)

• establishes compelling reasons for reading in mathematics
(see recommendation #1 above).

• teaches students to apply disciplinary tools and concepts
when working with text.
❖ explicitly names, describes, and models the

dispositions, strategies, and patterns of thinking
typical of flexible and fluent mathematical thinkers.

❖ strategically plans for which mathematical words,
symbols, and phrases may need explicit definition and 
explanation and which are best developed through
student investigation, discovery, and refinement. 
(SMP6)
■ for words and phrases needing explicit attention,

regularly uses and explains their meanings using
precise, accurate, and usable definitions. 

■ for words and phrases better suited to student
exploration and definition construction, provides 
students with supports needed to develop their own
definitions through investigation, discovery, and
refinement.

❖ teaches students to reason abstractly and
quantitatively when engaging with text-based
problems. (SMP2)

❖ teaches students to critically read and evaluate
mathematical explanations, models,  arguments, and
other relevant types of mathematics texts. (SMP1,
SMP3, SMP4)

❖ explicitly teaches the meaning, purpose, and
appropriate usage of mathematical symbols (i.e.,
internationally recognized shorthand for complex
concepts).  (SMP6)

❖ models** how to read and make sense of word-based
mathematical problems. (SMP1)

❖ teaches students how to look for and make use of
structure when engaging with mathematical texts.
(SMP7)

❖ teaches students how and when to look for
regularity in repeated reasoning when engaging with
mathematics texts. (SMP8)

❖ engages students in regularly translating across forms
of representation (e.g., from written text to equations
to tables to graphs; from words to symbols).  (SMP1,
SMP2)

❖ models for students how to write and think
metacognitively through mathematical problems.
(SMP1, SMP2)

❖ helps students read the arguments of others, decide
whether they make sense, and ask useful questions to
clarify or improve the arguments (SMP 3)

• engages students in authentic mathematical  investigations
about questions of interest to them and supports them
in using mathematics to conduct those investigations.
(SMP1, SMP4)

notes
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Donahue, D. (2003). Reading across the great divide: English and math teachers apprentice 
one another as readers and disciplinary insiders. Journal of  Adolescent & Adult Literacy, 47(1), 
24-37. 
Shanahan, T., & Shanahan, C. (2008). Teaching disciplinary literacy to adolescents: Rethink-
ing content-area literacy. Harvard Educational Review, 78(1), 40-59.

Lim, L. & Pugalee, D.K.  (2004).  Using journal writing to explore:  “They communicate to 
learn mathematics and they learn to communicate mathematically.”  Ontario Action Researcher 
7(2). 
Pugalee, D. K. (2001), Writing, Mathematics, and Metacognition: Looking for Connections 
Through Students’ Work in Mathematical Problem Solving. School Science and Mathematics, 
101: 236–245. 

The teacher:

3. Intentional and standards-aligned instruction in disciplinary reading (continued)

4. Intentional and standards-aligned instruction in disciplinary writing

 ❖ Develops, with students, one or more questions of 
interest which may be answered through collecting 
and analyzing data.

 ❖ Develops, with students, appropriate strategies for 
collecting that data.

 ❖ teaches students how to record data observations 
systematically and rigorously by:

 ■ employing multiple forms of representation 
(drawings, numbers, graphs, charts, word-based 
descriptions, etc.).  (SMP1)

 ■ teaching students how to translate from one form 
to another. (SMP1, SMP2)

 ❖ models how to discern data patterns and determine 
significance. (SMP5, SMP6, SMP7, SMP8)

 ❖ models how to draw and present conclusions in oral 
and written language. (SMP3)

 ❖ teaches students how to strategically use and analyze 
digital and online mathematics texts and tools. 
(SMP5)

• scaffolds reading activities as appropriate using a range of 
strategies.

• establishes compelling reasons for writing and 
communicating about and with mathematics (see 
recommendation #1 above).

• teaches students to write and communicate about and 
with mathematics for different authentic purposes and 
audiences.

• engages students in writing to process and analyze 
mathematical texts and/or concepts. (SMP2)

• teaches students  to construct viable mathematical 
arguments and also critique the arguments of others. 
(SMP3)

 ❖ teaches students to use data and mathematical 
concepts, theorems, etc. to support their arguments.

• explicitly names, describes, and models the dispositions, 
strategies, and patterns of thinking typical of flexible and 
fluent mathematical thinkers.

 ❖ provides instruction in discipline-specific writing 
processes, strategies, and conventions, and attention 
as to why those writing norms exist in the discipline 
(e.g. notation conventions). (SMP3, SMP6)

 ❖ attends to precision in mathematical language (SMP6)
• teaches students how to write mathematical proofs by:.

 ❖ enabling students to compare and contrast argument 
and mathematical proof, including their purposes. 
(SMP3, SMP6)

 ❖ teaches students to construct and evaluate arguments 
centered on a mathematical claim and arguments. 
(SMP3)

 ❖ using models of well-written proofs , contrasting them 
with poorly-written proofs, to help students learn the 
features of strong proofs. (SMP3)

 ❖ practicing writing proofs in formats appropriate for 
the purpose and audience on a regular basis. (SMP3)

 ❖ providing explicit instruction as needed in text 
features, writing mechanics and other standards-
aligned content.

• provides regular time for students to write, both formally 
and informally, aligned with instructional practice #1 
above. 

• provides instruction in and opportunities for the use of 
technology tools to problem solve and communicate about 
mathematics

 ❖ engages students in using a diversity of tools to build 
mathematical models. (SMP1, SMP4, SMP5) 

• provides opportunities for students to practice using 
written language (e.g., proofs, models, metacognitive 
writing of problem solving processes) to make their 
conclusions public. (SMP3)

• moves students to independent levels of research, reading, 
and writing in mathematics. (SMP1-8)

• scaffolds writing activities as appropriate using a range of 
strategies.
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Tanner, M.L., & Casados, L. (1998). Promoting and studying discussions in math classes. 
Journal of  Adolescent & Adult Literacy, 41(5), 342-350. 
Huang, J., Normandia, B., & Greer, S. (2005). Communicating mathematically: Comparison 
of  knowledge structures in teacher and student discourse in a secondary math class-
room. Communication Education, 54(1), 34-51.

Kotsopoulos, D. (2007).  Mathematics discourse:  “It’s like hearing a foreign language.”  
Mathematics Teachers,101(4), 301-305.
Tanner, M.L., & Casados, L. (1998). Promoting and studying discussions in math classes. 
Journal of  Adolescent & Adult Literacy, 41(5), 342-350. 
Walshaw, M. & Anthony, G.  (2017).  The teacher’s role in classroom discourse:  A review of  
recent research into mathematics classrooms.  Review of  Educational Research 78(3), 516-551.

notes

The teacher:

The teacher:

5. Higher-order discussion of increasingly complex text across varying participation structures

6. Opportunities for and instruction in speaking and listening

• establishes compelling reasons for engaging in 
discussion of mathematical text (including student-
produced text), representations, and/or problems (see 
recommendation #1 above). 

• allocates time for whole-group, small-group, and pair 
discussion of text, and uses a range of discussion and 
grouping strategies.

• poses questions, and assists students in posing their 
own questions, that foster textual understanding and 
higher-order engagement with text. (SMP1)

• engages students in discussion of text types, structures, 
representations, and discursive practices of the 
discipline (e.g. precision of language, particularly with 
definitions). (SMP6)

• provides modeling and instruction to teach students 
how to generate their own higher level questions about 
texts.

• teaches students how to engage in productive 
discussions, including discussion moves appropriate 
to mathematics (e.g. analyzing and interpreting word 
problems, evaluating and applying definitions). 
(SMP1, SMP2, SMP6)

• provides learning activities in which students read, 
analyze, and discuss problems and proofs that 
mathematicians might use to build mathematical 
arguments. (SMP3)

• engages students in reasoning abstractly and 
quantitatively when talking about math. (SMP2)

• asks students to understand, interpret, and use 
mathematical symbol systems and notation in their 
classroom talk. (SMP2, SMP6)

• models for students how to use and connect multiple 
representations. (SMP1, SMP2)

• asks students to identify similar problem structures 
among different texts and seek connections, analogies, 
and patterns.

 ❖ making connections between prior and new 
knowledge and represent that knowledge using 
mathematics. (SMP7, SMP8)

• supports students to explain or connect  authentic, 
and/or abstract phenomena from a mathematical 
perspective using mathematical language. (SMP1, 
SMP2, SMP6, SMP7, SMP8)

• engages students in discussion around digital and 
media literacies and tools, and engages students 
in dialogue through digital tools to share and 
communicate ideas. (SMP5)

• establishes compelling reasons for presenting 
and listening to mathematical presentations or 
explanations. (SMP3, SMP4)

• teaches students to consider audience and purpose 
when preparing to speak or present. (SMP3, SMP4)

• provides regular opportunities for students to listen 
and respond to oral presentations, including those 
that incorporate visual and quantitative information 
to make students’ conclusions public (e.g., debate, 
reports, presentations to external audiences). (SMP3, 
SMP4)

• teaches students to listen to and productively critique the 
reasoning of  others. (SMP3)

• teaches students strategies for listening and responding to 
mathematical explanations and/or presentations. (SMP1, 
SMP3, SMP6)
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Kotsopoulos, D. (2007).  Mathematics discourse:  “It’s like hearing a foreign language.”  
Mathematics Teachers,101(4), 301-305.
Walshaw, M. & Anthony, G.  (2017).  The teacher’s role in classroom discourse:  A review of  
recent research into mathematics classrooms.  Review of  Educational Research 78(3), 516-551.

Miller, P., & Koesling, D. (2009). Mathematics teaching for understanding: Reasoning, read-
ing, and formative assessment. In S. Plaut (Ed.), The right to literacy in secondary schools. (Chapter 
5, pp. 65-80). New York: Teachers College Press. 
Bailey, A. L., & Heritage, M. (Eds.). (2008). Formative assessment for literacy, grades K-6: Building 
reading and academic language skills across the curriculum. Corwin Press.

The teacher:

The teacher:

7. Intentional efforts to build vocabulary, symbolic, and conceptual knowledge

8. Ongoing observation and assessment of students’ language and literacy development that
informs their education

• presents vocabulary as language in use (as opposed to
presenting words in decontextualized lists).

• connects mathematical symbols to language and word
meanings (SMP2, SMP6)

• attends to the need for precision in mathematical
language. (SMP6)

• teaches multiple meanings or nuanced meanings
of a word across different contexts and encourage
students to use new words in meaningful contexts
(e.g., discussion of texts, discussions of content area
learning, semantic maps). (SMP6)

• provides repeated opportunities for students to
review and use new vocabulary over time, including
discussing ways that new vocabulary relate to
one another and to students’ existing conceptual
knowledge.  (SMP2)

• engages students in developing their own definitions
of new words through investigation, discovery, and
refinement

• explicitly teaches words that  build necessary
knowledge for reading and writing texts of instruction
and communicating key mathematics concepts.
(SMP1)

• engages students in morphemic analysis (i.e.,
analysis of the meaning of word parts) of unfamiliar
vocabulary. (SMP1)

• selects Tier 2 and Tier 3 vocabulary words to teach
using disciplinary texts of instruction.  (SMP1, SMP6)

• encourages talk about vocabulary among students,
particularly during disciplinary learning and students’ 
discussions of print or digital texts.  (SMP2, SMP3)

• encourages students to identify and explore new
vocabulary independently and provides instruction to
support this process.

• engages in observation and assessment guided by:
❖ an understanding of language and literacy

development, as well as of mathematical learning
and development.
■ e.g. understanding the difference between literal

comprehension and inferential comprehension
of any text, including mathematical texts like
word problems, is helpful for teachers when
developing and analyzing assessments.

• students’ strengths, areas for improvement, and
socioemotional needs.

• relevant standards documents  and connected
mathematical practices. (SMP1-8)
❖ e.g. prioritizing student work as data for making

instructional decisions as opposed to standardized
test scores which can mask proficiencies and areas
in need of development.

• administers assessments as one source of information
to determine which students may need additional
instructional supports.

• employs formative and diagnostic assessment tools
as needed to inform specific instructional targets
(e.g., assessing knowledge of specific vocabulary
words taught) and engage in the instructional
practices described in this document.

• provides timely and specific formative feedback to
drive student learning

• involves students in the development of learning
goals, as well as in supported, productive self and
peer assessment / feedback. (SMP3)

• develops assessment that analyzes how students
apply disciplinary tools, concepts, and literacy
practices. (SMP 1-8)

notes
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The teacher provides learning activities that:

Boaler, J. and Selling, S. K. (2017). Psychological imprisonment or intellectual freedom? A 
longitudinal study of  contrasting school mathematics approaches and their impact on adults’ 
lives. Journal for Research in Mathematics Education 48, 1.
Brewley, D. (2013). Mathematics literacy for liberation, liberation in mathematics literacy: 
The Chicago Young People’s Project as a community of  practice. In J. Leonard & D.B. 
Martin (ed.s), The Brilliance of  Black Children in Mathematics (pp. 275-296). Charlotte, NC: 
Information Age Publishing. 
Gutstein, Eric. (2006). “The Real World As We Have Seen It”: Latino/a Parents’ Voices On 
Teaching Mathematics For Social Justice. Mathematical Thinking and Learning 8, 331-358.

Olson, M., & Truxaw, M. (2009). Preservice Science and Mathematics Teachers and Discur-
sive Metaknowledge of  Text. Journal of  Adolescent & Adult Literacy, 52(5), 422-431. 
Razfar, A., & Leavitt, D. R. (2011). Developing metadiscourse: Building mathematical discus-
sions in an urban elementary classroom. Canadian Journal of  Science, Mathematics and Technology 
Education, 11(2), 180-197.

* SMP:  Standards for Mathematical Practice from the Common Core State 
Standards 
(see:  http://www.corestandards.org/Math/Practice/) 

**Models and modeling are important terms to briefly discuss as they have 
different, although related, meanings in terms of  general pedagogy as 
compared to scientific and mathematical practice.  

In this document, when referring to general teaching practices, such as 
“teacher models how to discern data patterns,” modeling is the teaching 
practice of  demonstrating a process for students in order to show them how 

it is done.  Effective modeling involves breaking down complex practices into 
steps when helpful, questioning learners about what they are seeing, thinking 
out loud, and engaging learners in dialogue about the practice or process once 
demonstrated.  

More specific to science and mathematics, modeling refers to the development 
of  simplified representations of  complex concepts or systems that help to 
explain a phenomenon or to make predictions about the phenomena.  Models 
can be mental representations or other external representations that exist 
in diverse formats, from drawings to 3D models to physical enactments of  
systems.  

Essential Practices for Literacy Instruction in the Secondary Mathematics Classroom

The teacher:

9. Community networking to tap into available funds of knowledge in support of developing    
    students’ mathematical knowledge and identities

10. Metadiscursive awareness within and across academic and cultural domains
      (attention to language use at the "meta" level, e.g. talking about talk)

• help students connect and build on their in-school and 
out-of-school literacy practices and identities.

• connect mathematics learning to family, cultural, and 
community issues, economic and political decisions. 
(SMP3, SMP4)

• address and communicate about natural and social 
concerns raised through community activities, issues, 
audiences, and forums by applying mathematical 
analysis and tools. (SMP3, SMP4, SMP5)

• connect to youth and popular cultural activities and 
concerns.

• leverage students’ literacies, learning, and knowledge 
to benefit their school, district, and/or community 
(e.g. peer education, research fairs, student to student 
mentoring, service learning).

• invite people representing a variety of occupations 
who use mathematics in their work, such as skilled 
tradespeople, artisans, business professionals, natural 

and social scientists, health professionals, and  
mathematicians,  into the classroom (either face-to-
face or via digital tools) to work with and engage in 
conversation with students.

• connect to and engage with math-oriented activities 
and spaces in local communities (financial institutions, 
government agencies such as labor departments, 
colleges and universities, laboratories).

• enable students to communicate conclusions about 
mathematical problems or contexts to authentic 
audiences. (SMP3, SMP4)

• supports students to connect and build on their in-
school and out-of-school literacy practices and ways 
with words by identifying language processes and 
discussing how language is used based on different 
purposes and audiences. (SMP3, SMP6)

 ❖ e.g. comparing how mathematicians report 
statistical data with how data is used in popular 
media.

 ❖ e.g. calling attention to the multiple meanings of 
words like “evaluate” and “product” that have very 
specific meanings in mathematics.

 ❖ e.g. analyzing the use of modifiers, including 
adjectives and adverbs, in mathematics text as 
compared to literary texts.

• provides learning activities that teach students to 
evaluate how language is used in powerful and effective 
ways in the discipline based on the purpose, audience, 
and genre of the text. (SMP2, SMP3, SMP4, SMP5, 
SMP6)

http://www.corestandards.org/Math/Practice/
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