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Abstract 

The Common Core State Standards for Mathematics and the National Council of Teachers of Mathematics call for 
simultaneous development of disciplinary understanding and literacy that prepares students to apply their knowledge to 
real-world contexts. This focus, however, presents both opportunities and challenges for teachers working with newly 
arrived multilingual learners (NMLs) in mathematics classrooms. In response, this theoretical study explores key tenets 
of our Culturally Sustaining Systemic Functional Linguistics Praxis in mathematics (CS SFL; Harman & Burke, 2020). 
These tenets include: (1) implementing an embodied 3M (multilingual, multimodal, and multicultural) Teaching and 
Learning Cycle; (2) engaging in recursive weaving between conceptual and procedural mathematical understanding; and 
(3) reimagining mathematics learning through translanguaging and cultural conversations. We illustrate our approach by 
discussing the curriculum design and implementation of foundations of algebra classroom at a newly established space 
for high school NMLs in the southeastern United States, highlighting both its strengths and challenges. 

Keywords: Bilingual Education; Culturally Sustaining Systemic Functional Linguistics; Mathematics Education; Newly- 
Arrived Multilingual Youth. 

1. Introduction 

Due to political conflict, climate change, and other life-threatening challenges, there has been a significant 
increase in the number of multilingual youth entering the United States at secondary school level (Oikonomidoy et al., 
2019; Patel et al., 2023; Sugarman, 2023). While the newly arrived multilingual learners (NMLs) bring rich cultural and 
linguistic resources to classroom discourse, they often face challenges as they need to simultaneously engage with 
disciplinary knowledge and language (de Oliveira & Westerlund, 2022; Kim et al., 2024). STEM classrooms, in particular, 
present difficult hurdles, especially for high school NMLs, due to the complexity of the disciplinary discourse and its 
dense text structures (Aguirre-Muñoz et al., 2024; Lee & Stephens, 2020). 

The Common Core State Standards for Mathematics (CCSS-M) and the Next Generation Science Standards 
(NGSS)1, now adopted or adapted by the majority of U.S. states, not only outline what knowledge students should learn 
but also emphasize the disciplinary practices they should embody as emergent scientists and mathematicians (Allensworth 
et al., 2022). These standards encourage students to engage in creative and critical thinking that can be applied to real-
life contexts. While these new ways of learning offer important affordances for multilingual learners (Zygouris-Coe, 
2012), they also present challenges—particularly when teachers are not adequately prepared to support NMLs in 
integrating disciplinary language and literacy in STEM (Ángeles, 2025). 

To address these 21st century demands, we developed a CS SFL-informed framework for science instruction 
aligned with the new vision of the NGSS (Harman et al., 2020), informed by systemic functional linguistics (Halliday, 
1978) and culturally sustaining pedagogies (CSP; Paris, 2012; Paris & Alim, 2017). Through this collaborative project 
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with and for secondary science teachers and multilingual learners, we recognized the importance of integrating knowledge 
development, language development, and cultural sustenance in science classrooms. For example, the culturally 
sustaining approaches used during our Steps to College through science multilingual family workshops benefitted all 
participants in different ways. Students were often pushed by family members to engage in science investigations in their 
home languages, while also experiencing cultural connections to school science topics; teachers in the project could 
experience and take part in CSP practices such as translanguaging and application to real life issues that are often missing 
from classroom discourse.      

In our more recent work, we have been working in an algebra classroom at GROW2, a center for high school3 
NMLs in the southeastern United States. To support teachers and learners in this context, we have adapted our CS SFL 
praxis to include a unique register and distinct discursive practices in mathematics (Halliday, 1978). Importantly, in terms 
of equity and access, research has shown that foundational understanding of algebra functions as a gatekeeper for 
multilingual learners (Blanchard & Muller, 2015; Moses, 1982). Specifically, studies have indicated that students who 
successfully complete algebra courses tend to perform better on mathematics proficiency assessments (e.g., U.S. 
Department of Education, Institute of Education Sciences, & Regional Educational Laboratory Appalachia, 2021), 
develop a stronger grasp of advanced mathematical concepts, and are more likely to enroll in higher-level math courses 
during high school (e.g., Walters & Nucci, 2025), thereby enhancing these students’ future career opportunities.  

Given these considerations, this study aims to illustrate our CS SFL-informed pedagogical design (Harman & 
Burke, 2020; Harman & Khote, 2018) by drawing on the work of two multilingual educators: the first author, Seon Ja 
Chang, and the second author, Khanh Bui, in the GROW algebra classroom. As an inquiry grounded in reflective practice, 
the study incorporates reflections by Chang and Bui following each class, along with subsequent discussions involving 
the third author, Ruth Harman, the process of which will be explained in more detail throughout this paper. 

Because we developed our praxis by drawing on recent literature in mathematics instruction, we first provide a 
brief literature review of classroom strategies in mathematics that have been used to optimize teaching and learning for 
multilingual learners. This literature supported us in developing the conceptual tenets of our CS SFL approach in 
mathematics with an emphasis on three intersecting areas: language development, knowledge development, and cultural 
sustenance (Harman et al., 2020). Building on this discussion, we provide readers with an explanation of the core tenets 
of CS SFL in mathematics. We then illustrate how our CS SFL praxis was enacted in a mathematics classroom for NMLs 
and discuss the perceived strengths and challenges of our curriculum design and implementation. 

2. Literature Review 

2.1. Embodied Multimodal Meaning-Making in Mathematics Education for Multilingual Learners  

Research has shown that in multilingual and multicultural mathematics classrooms, teachers need to be attentive 
to the diverse semiotic resources available to support student learning. Relying solely on spoken or written language can 
hinder multilingual learners’ ability to express mathematical understanding, as they may not be fully proficient in the 
language of instruction (Adler & Sfard, 2016; Poza, 2018). When students are unable to articulate their thinking due to 
language barriers, they may refrain from sharing or developing their ideas. To address this, Adler and Sfard (2016) 
advocate for the integration of multiple modes beyond language when teaching topics like linear functions, enabling 
multilingual students to communicate more effectively and deepen their grasp of mathematical concepts. 

 Expanding on this multimodal approach, research has indicated that students engaged more deeply with 
problem-solving when their communication included speech, gestures, gaze, and other actions (e.g., Bui & Harman, 2019; 
Evans et al., 2011). Kress and van Leeuwen (2020) similarly emphasized that meaning-making in classrooms should 
involve a full range of semiotic modes—such as visual, spoken, gestural, written, and even three-dimensional forms—
tailored to the context and domain of learning. Incorporating these diverse modes can support students in articulating and 
internalizing their understanding more effectively.  

While previous research has often treated nonlinguistic tools like gestures and visuals as supplementary cognitive 
aids (Arzarello et al., 2009; Chen & Herbst, 2013), this study proposes recognizing them as essential meaning-making 
resources and strategically implementing a diverse range of semiotic resources to support NMLs in mathematics. The 
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following section examines literature on how algebra has been taught and the instructional emphases that have guided 
these approaches. 

2.2. Teaching Algebra Functionally Through Conceptual–Procedural Integration 

Algebra has traditionally been taught through decontextualized approaches (Sharpe et al., 2024), emphasizing 
symbolic manipulation and procedural knowledge (e.g., simplifying expressions). However, these methods can pose 
additional challenges for multilingual students beyond language itself, as they often limit opportunities to engage 
meaningfully with mathematical concepts. In response, scholars have advocated for a functional approach to algebra, in 
which students engage with multiple representations, such as graphs, equations, and tables, to make sense of mathematical 
relationships within real-world contexts (e.g., Bui, 2023; Shin et al., 2023). For instance, in a ninth-grade coordinate 
algebra class for multilingual students, Bui (2023) found that the functional approach supported authentic learning 
experiences by deepening students’ conceptual understanding while also promoting procedural fluency. Accordingly, our 
CS SFL in mathematics framework aligns with this functional approach to teaching algebra. In addition, we explicitly 
integrated multilingual and multicultural elements into our classroom, which we explore through related literature in the 
next section. 

2.3. Translanguaging and Cultural Conversations in Mathematics Education for Multilingual Learners 

Both the CCSS-M and NCTM stress the importance of thinking mathematically, engaging in mathematical 
discourse, and demonstrating understanding through extended oral, written, and multimodal texts, all of which require 
rich, contextualized language use. These demands often pose challenges for multilingual students with emerging English 
proficiency, such as NMLs (Esquinca, 2012; Zahner et al., 2024). In response, a growing body of research has recognized 
translanguaging as a meaningful pedagogical approach in mathematics classrooms for NMLs (e.g., Ángeles, 2025; de 
Araujo et al., 2018; Di Sarno-García & Gimeno-Sanz, 2025; Krause, 2023). For instance, in a study conducted in a U.S. 
elementary classroom, Krause (2023) examined how NMLs engaged with mathematical word problems through 
intentional and sustained translanguaging practices. The findings demonstrated that translanguaging supported students 
in making sense of mathematical tasks, articulating their reasoning, and participating meaningfully in classroom discourse 
by actively drawing on their full linguistic repertoires. 

Moreover, a common misconception among educators is that mathematics is a universal language with the same 
system of numbers and mathematical symbols used across countries (de Araujo et al., 2018; Farsani et al., 2022). 
However, this belief overlooks the culturally and linguistically situated nature of mathematical learning. For example, 
Moschkovich (2015) noted that multilingual learners often struggled to understand word problems when the cultural 
context was unfamiliar, leading them to rely heavily on teacher support. To address this issue, scholars have argued for 
integrating multilingual students’ funds of knowledge into mathematics instruction that engage students in cultural 
conversations and recognize their lived experiences. Along these lines, Nasir et al. (2008) emphasized that cultural 
awareness is especially important in mathematics instruction precisely because it is often perceived as a universal and 
culture-free subject. Similarly, White et al. (2016) argued that pre-service teachers need to understand the relationship 
between language and culture and how both are embedded in mathematics education.  

Informed by this body of research, we situate our CS SFL framework for mathematics within a continuum of 
efforts toward more equitable and inclusive mathematics education, framing it around three core tenets that we discuss in 
the following section.  

3. Culturally Sustaining SFL Praxis in Mathematics (CS SFL in Mathematics) 

In this paper, we draw primarily on the theory of social semiotics, as informed by Systemic Functional 
Linguistics (SFL), to explore the disciplinary discourse of mathematics and its dynamic practices (Halliday & Martin, 
2003; Halliday & Matthiessen, 2014), aligned with the frameworks of the CCSS-M and the NCTM. This perspective 
emphasizes the importance of explicitly teaching the genres and linguistic features of mathematical registers as an integral 
part of mathematics instruction for multilingual learners (e.g., Huang et al., 2005; Schleppegrell, 2007). Specifically, the 
discourses of mathematics include genres such as explanation, justification, and generalization, as well as registers that 
include technical terms, symbolic representations integrated with written language, and complex grammatical structures 
like nominalization, relational clauses, and dense noun phrases (Martin, 1992; Schleppegrell, 2007). In a mathematics 
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classroom with NMLs, explicit attention to these genres and registers can makes mathematical reasoning more visible 
and accessible, thereby supporting students in engaging with mathematical concepts, communicating their understanding, 
and participating more fully in disciplinary practices. 

In addition, our research and professional development initiatives are informed by CSP (Paris 2012; Paris & 
Alim, 2017), an approach that not only affirms but also actively sustains and nurtures the linguistic and cultural practices 
students bring to school, positioning these as valuable assets for learning. In the case of NMLs, for example, we view 
their experience of language brokering in their communities (e.g., translating, representing, negotiating) as providing 
them with sophisticated cognitive strategies for co-construction of mathematic knowledge in school contexts (Garcia, 
2009).  

Building on these SFL and CSP theoretical foundations (e.g., Harman & Burke, 2020; Harman & Khote, 2018), 
and drawing on our ongoing work in K–12 and teacher education, three principles inform our CS SFL approach to 
mathematics instruction: (1) implementing an embodied 3M (multilingual, multimodal, and multicultural) Teaching and 
Learning Cycle; (2) engaging in recursive weaving between conceptual and procedural mathematical understanding; and 
(3) reimagining mathematics learning through translanguaging and cultural conversations. As illustrated in the outermost 
circle of Figure 1, these three principles are anchored in an understanding of the dynamic interplay between culture, 
language, and knowledge (Harman et al., 2020). Furthermore, the white dotted lines indicate that these tenets are enacted 
fluidly, without rigid or fixed boundaries between them. 

 

Figure 1. Culturally Sustaining SFL in Mathematics 

As elaborated in the sections that follow, we propose three tenets of CS SFL in mathematics that align with the 
visions of the CCSS-M and NCTM, offering educators practical insights for supporting NMLs in their own classrooms. 

3.1. Implementing an Embodied 3M (Multilingual, Multimodal, and Multicultural) Teaching and Learning Cycle 

O’Halloran (2007) asserted that “the study of linguistic discourse alone has theoretical limitations which have 
the potential to simplify and distort the actual nature of pedagogical practice” (p. 79). This remark emphasizes the 
importance of attending to the multimodal nature of pedagogical practices in the teaching of disciplinary knowledge to 
multilingual learners (Bui, 2023). In response, we argue that mathematics discourse should draw on multimodal resources, 
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while also incorporating multilingual and multicultural dimensions. Building on this understanding, and reinterpreting an 
SFL-informed embodied Teaching and Learning Cycle (TLC) (Siffrinn & Harman, 2019), we propose the 3M TLC 
(multilingual, multicultural, and multimodal; see Figure 2) as a carefully staged process designed to support NMLs in 
developing mathematical genre and register awareness. 

 

Figure 2. 3M Teaching and Learning Cycle 

As illustrated in Figure 2, the 3M TLC begins with field-building activities that use embodied, multimodal 
resources and real-life scenarios to introduce key mathematical concepts. In the next phase, deconstruction of language, 
educators guide students in developing genre and register awareness by explicitly unpacking the lexico-grammatical 
features of mathematical discourse related to key concepts. This is followed by the joint construction phase, where 
educators and students collaboratively solve mathematical problems, with the teacher modeling the application of 
disciplinary language. Finally, in the independent construction phase, students apply their understanding by creating and 
solving mathematical problems. These phases unfold recursively, not only over the course of the semester but also within 
each module and lesson, providing students with multiple entry points for engagement and understanding. 

3.2. Engaging in Recursive Weaving Between Conceptual and Procedural Mathematical Understanding 

The CCSS-M emphasizes not only the development of conceptual understanding but also the application of 
mathematical knowledge to real-world and societal contexts, using tools such as equations, graphs, visual representations, 
and the communication of reasoning through language and multimodal literacy (CCSSO, 2010). Similarly, the NCTM 
highlights the importance of connecting algebra to other mathematical domains, students’ prior knowledge, and everyday 
contexts (NCTM, 2014). These practices promote an integration of procedural fluency4 and conceptual understanding, 
which are often bi-directional and iterative (Rittle-Johnson & Schneider, 2014). Aligned with these principles, our CS 
SFL approach intentionally and recursively embeds mathematics content within real-life contexts, fostering continuous 
transformation between conceptual understanding and procedural fluency. We propose that this dynamic interplay 
between mathematical discourse and everyday practices can support NMLs in navigating and deepening their 
understanding of mathematics through iterative movement between conceptual reasoning and procedural application. 

3.3. Reimagining Mathematics Learning Through Translanguaging and Cultural Conversations 

Another key priority of both the CCSS-M and the NCTM lies in their focus on mathematical practices such as 
reasoning abstractly, recognizing structure, and making sense of problems (CCSSO, 2010; NCTM, 2014). These goals 
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go beyond mere computation to promote conceptual reasoning and deeper mathematical understanding. However, 
engaging in such forms of mathematical discourse can be challenging for NMLs, whose language proficiency is still 
emerging and developing (King & Powell, 2023; Moschkovich & Scott, 2021). In alignment with Buxton et al. (2022), 
we view translanguaging (García & Wei, 2015), the use of students’ full repertoires of meaning-making resources, as a 
vital component of CS SFL in mathematics classrooms. Particularly, we believe that remixing NMLs’ linguistic and 
cultural repertoires through translanguaging can provide crucial scaffolding to support their ability to explain reasoning, 
construct arguments, and communicate mathematical ideas. Importantly, translanguaging involves more than 
incorporating students’ home languages; it also entails affirming their cultural knowledge by inviting them into rich 
cultural conversations that deepen mathematical understanding.  

In sum, we propose that a CS SFL approach to mathematics can provide meaningful support for educators 
working with NMLs by offering a carefully staged 3M process—multilingual, multimodal, and multicultural—that 
incorporates translanguaging alongside cultural conversations. This approach not only supports students in developing 
mathematical discourse, but also fosters the integration of conceptual understanding and procedural fluency. Building on 
this framework, the next section details our study and the context in which it was conducted. 

4. Methodology 

Our CS SFL praxis in mathematics project is both a pedagogical research and professional development initiative 
that draws on multiple data sources to explore effective approaches for teaching and learning mathematics with NMLs. 
This study, part of a broader research and development effort, was conducted at a center for NMLs called GROW, located 
in a southeastern U.S. school district. Since 2000, the state where GROW is housed has been experiencing rapidly shifting 
demographics due to increased immigration from countries in Central and South America (U.S. Census Bureau, 2019; 
Yrigollen-Robbins, 2024). In response to the linguistic and academic needs of NMLs, ongoing collaborative efforts 
among university researchers, district leaders, and classroom teachers have emerged in the region (e.g., Harman et al., 
2025), within which our project is situated.  

This particular study focuses on our work in a mathematics classroom at GROW, where Bui, a lead teacher and 
researcher, teaches the foundations of algebra to high school NMLs. We concentrated on one class of 11 students, most 
of whom had arrived in the U.S. less than a year prior and speak Spanish as their home language. Chang, a co-teacher and 
researcher, was present in Bui’s classroom throughout the Fall 2024 semester. Instructional support was also provided by 
Ana Lopez, a bilingual paraprofessional and former secondary mathematics teacher from a Central American country. 
Additional team members included James Smith, the GROW coordinator, and Harman, a university-based researcher. 

Aligned with CCSS-M and NCTM standards, Chang and Bui co-developed and implemented the CS SFL-
informed curriculum for the foundations of algebra lessons. Drawing on the principles of our framework, the curriculum 
employed a functional approach to teaching algebra by integrating key domains outlined by CCSS-M, such as Seeing 
Structure in Expressions, Creating Equations, Reasoning with Equations and Inequalities, and Rational Expressions. We 
also incorporated O’Halloran’s (2005, 2008) three modes—verbal, symbolic, and visual—of mathematical meaning-
making into the recursive processes of the 3M TLC within real-world contexts, supporting both conceptual and procedural 
understanding as recommended by both standards. Throughout all phases of the 3M TLC, translanguaging and cultural 
conversations were intentionally woven in to scaffold students’ development of disciplinary language and deepen 
mathematical understanding. 

As a reflective inquiry (Finlay, 2008), we illustrate key aspects of our implemented CS SFL praxis by drawing 
on audio-recorded reflections from Chang and Bui after each lesson, as well as written reflective notes throughout the 
semester. These reflections were synthesized in subsequent meetings with Harman. The reflections were complemented 
by multiple data sources, including lesson plans, student work samples, classroom materials, field notes from classroom 
observations conducted by Chang during the Fall 2024 semester, and video and audio recordings of 12 consecutive 90-
minute teaching sessions focused on one module addressing equations and inequalities. 

In the following sections, we demonstrate our enacted CS SFL praxis through a specific module on equations 
and inequalities, including perceived strengths and challenges. We also highlight how our approach unfolded in practice 
and was experienced by both educators and learners. 
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5. CS SFL Praxis in Action in a GROW Mathematics Classroom 

5.1. Implementing an Embodied 3M (Multilingual, Multimodal, and Multicultural) Teaching and Learning Cycle 

Given that a key area of focus in our CS SFL praxis is to develop NMLs’ awareness of mathematical genres and 
registers through the explicit teaching of disciplinary discourses, we purposefully integrated and sustained linguistic, 
cultural and multimodal resources within a carefully staged approach, 3M TLC. We see that the 3M TLC functioned as 
“a way of using the multi semiotic nature of mathematics to help students draw on the different meaning-making modes 
for understanding” (Schleppegrell, 2007, p. 148), thereby enhancing the learning experience (Jodairi Pineh, 2022). In the 
following sections, we illustrate each phase of the 3M TLC as implemented in the module on equations and inequalities. 

5.1.1. Building the Field  

One challenge noticed in our earlier CS SFL work in science (Harman et al., 2020) was that students often 
struggled to shift from every day, concrete language to the abstract and dense language characteristic of disciplinary 
genres. In response, we intentionally designed a progression within the 3M TLC that scaffolds the transition from 
everyday language to genre-specific mathematical discourse from the outset of the cycle. In particular, as shown in Table 
1, we began the first phase of the 3M TLC by presenting students with pictures of a seesaw in a park and a scale with 
balls (see Figure 3) to introduce students to the new disciplinary concept of equality and inequality. These visual resources 
were accompanied by other multimodal supports, such as the teacher’s gestures and heightened intonation. This 
contextualized language was then gradually transitioned into mathematical discourse, including references to geometric 
shapes, algebraic expressions, and terms such as equation and solution. Throughout this phase, students also engaged in 
oral repetition of the disciplinary sentence, such as “The solution to this equation is...,” which was designed not only to 
foster genre and register awareness, but also to introduce the relational process characteristic of mathematical discourse. 
In our reflective sessions, we discussed how this approach not only laid a firm foundation for a conceptual understanding, 
but also supported the diverse learning styles of our students, encouraged active participation, and prepared them to move 
confidently into the next phase. 

Table 1. Excerpt from Classroom Observation (Videorecording, 10/24/24) 

Dr. Bui: Look at this, everyone (showing a picture of a seesaw in a park). When you go to a park, you might see 
something like this. And now, look at this (pointing to a picture of a scale with three poles on one side 
and one on the other, then holding his arm horizontally.) Are they equal? 

Students: No! 

Dr. Bui: That’s right. they’re not equal. How about this one? (pointing to a picture of a scale with one ball on 
each side.) Are they equal? 

Jose: Yes, because it’s even. 

Dr. Bui: Yes, it’s even, so they are equal (making an equal sign, =, with his two arms). So, “equal” means that 
you have the same amount on each side.  

(After several rounds of student practice, Dr. Bui changes the image on the screen to a scale with geometric 
shapes, triangles and trapezoids. As he writes numbers in each trapezoid, he asks each student the same 
question: “Are they equal?”) 

Dr. Bui: Now, a little bit more, everyone (he writes 5 and 10 on the left side of the geometric scale, and 7 and x 
on the right side). How many do I have to have here (pointing “x”) to make this equal? 

Jose and Lucia: Eight!  

Dr. Bui: Right, ¡excelente! The variable x must be 8 to make it equal (gesturing an equal sign with both hands). 
Now, I write this as an equation (writes 5 + 10 = 7 + x on the board and reads it aloud). So, I call 
number 8 a solution (writing “solution” on the board) to this equation (pointing to the equation written 
on the board). Now, everyone, say the word “solution.” (Students repeat). Let’s say the whole sentence 
together: “The solution to this equation is eight.” (Writes the sentence on the board as students repeat.) 

* Words in bold indicate those spoken with marked or heightened intonation. 
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Figure 3. Slide on the Concept of “Equal” 

5.1.2. Deconstructing the Language 

After building the field of knowledge on equations and inequalities, we explicitly directed students’ attention to 
the lexico-grammatical features of key concepts using a specially designed resource, My Math Dictionary (see Figure 4). 
As shown, we presented key concepts in both English and Spanish with corresponding verbal definitions, visual 
representations, and symbolic representations that illustrate how to express the numerical symbols as participants in 
grammatical structures with relational processes. This aligns with the CS SFL in mathematics approach by incorporating 
O’Halloran’s (2005, 2008) three modes of mathematical meaning-making—verbal, symbolic, and visual—demonstrating 
how each semiotic mode differs and connects with each other to make meanings. In doing so, it supported students’ 
understanding of how disciplinary language functions to convey abstract mathematical concepts. We also view this 
moment as demonstrating the potential for the concurrent development of disciplinary literacy and mathematical 
understanding in mathematics instruction for NMLs. 

 

Figure 4. My Math Dictionary 



Culturally Sustaining SFL Praxis in Mathematics | 35 

 

   

Journal of Research in Applied Linguistics, 16(2), 2025 
 

Shahid Chamran University of Ahvaz 

 

5.1.3. Jointly Constructing the Knowledge 

  Following the deconstruction of language through My Math Dictionary, we moved into the next phase, 
where we collaboratively worked with our students to scaffold their understanding and support them in solving word 
problems. As noted earlier, engaging with mathematical genres such as recounting problem-solving procedures and 
explaining solutions can be challenging for NMLs. Many teachers, however, recognizing these challenges NMLs face in 
navigating disciplinary genres, may unintentionally simplify or “dumb down” the curriculum (Harman et al., 2020), 
ultimately doing a disservice to these students. In contrast, as Zolkower and Shreyar (2007) have shown, explicitly guiding 
students in using genre-specific language can enhance their mathematical understanding. To this end, we developed a 
template (see Figure 5) designed to scaffold NMLs’ disciplinary language use and incorporated it into our lessons during 
the joint construction phase. As illustrated, we began by presenting a word problem aligned with the curriculum map 
provided by our state, followed by a collaborative analysis of the problem’s lexico-grammatical structure. That is, together 
with our students, we identified key elements of the problem such as “adults,” “students,” and “tickets” as participants, 
and examined the circumstances that contextualize the problem. We then visualized this analysis to clarify the relational 
processes embedded in the word problem. Building on this shared understanding, students translated the problem into 
symbolic algebraic expressions and proceeded to solve it, supported by scaffolds such as step-by-step procedures and 
sentence frames (see the actual implementation of the template in Figure 6). To us, this shows that working with this 
template allowed our students to develop control over the target genre and register with scaffolded teacher support 
(Gibbons, 2006), and that they were ready to work independently. The illustration of the independent construction phases 
follows in the next section. 

 

Figure 5. Template for Visualizing Thinking Process 
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Figure 6. Implementation of the Template in Instruction 
 

 

Figure 7. Creating Word Problems 

5.2. Engaging in Recursive Weaving Between Conceptual and Procedural Mathematical Understanding 

As we moved into the independent construction phase of our 3M TLC, we placed greater emphasis on integrating 
conceptual understanding with procedural fluency in real-world contexts, though this integration was iteratively 
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embedded throughout all phases of the cycle. As shown in Figure 7, as part of the module’s summative assessment, we 
presented each group of students with a system of equations (written in red at the bottom center of the diagram: x + y = 
7; 28x + 15y = 131). Using these equations, students were tasked with collaboratively creating their own word problems 
based on real-life situations. This complex task required them to apply their conceptual understanding of equations and 
consider the genre features of mathematical word problems, drawing on their knowledge of processes and participants, 
and understandings developed throughout the earlier phases. After completing their word problems, groups exchanged 
problems with one another and solved them by following the procedural steps practiced during the joint construction 
phase, thereby reinforcing their procedural fluency. Throughout this interconnected process of developing conceptual 
understanding alongside procedural fluency, we observed that our students were no longer merely following prescribed 
steps; instead, they were actively engaging in mathematical thinking and taking ownership of their learning. However, 
despite the clear alignment of this project with CCSS-M requirements that NMLs must meet to graduate, we remain 
concerned about a potential gap between this type of assessment and state-level assessments, such as the end-of-course 
measurement that NMLs are likely to encounter in their home schools outside the GROW classroom. This gap calls for 
continued efforts from teachers, teacher educators, and researchers to develop meaningful and equitable solutions. 

5.3. Reimagining Mathematics Learning Through Translanguaging and Cultural Conversations 

In addition, as outlined in our conceptual framework for CS SFL in mathematics, we view translanguaging 
practices as a meaningful pedagogical tool that supports NMLs in navigating disciplinary understanding and fostering 
deeper connections to mathematical content (Ángeles, 2025; Alberto Mora et al., 2022; Buxton et al., 2022). These 
practices were impactful during the implementation of our curriculum when facilitated by a bilingual educator, Mrs. 
Lopez, who leveraged both linguistic and pedagogical expertise to deepen student comprehension. For instance, as shown 
in Table 2, during a lesson on equations and inequalities, Mrs. Lopez not only translated Bui’s instruction into Spanish, 
but also expanded students’ understanding by offering detailed and contextualized explanations. For instance, she clarified 
why equations typically have a single solution, whereas inequalities can have multiple solutions, using a relatable real-
life example, such as her own age, to illustrate the concept. In our reflection, we discussed how this moment fostered an 
environment where students felt more at ease and actively engaged, asking additional questions. Moreover, we observed 
during our lessons that the absence of direct equivalents for certain mathematical terms in Spanish further complicated 
NMLs’ understanding, making the bilingual teacher’s contextualized explanations in students’ first language even more 
essential. For example, when we introduced algebraic concepts such as variable, coefficient, and like terms in both English 
and Spanish (e.g., variable, coeficiente, and términos semejantes, respectively),  Mrs. Lopez pointed out that while like 
terms can be translated as términos semejantes, the phrase carries a different meaning in Spanish and she provided 
additional explanation in Spanish to clarify the mathematical meaning for students. We believe these moments 
collectively highlight how scaffolding through translanguaging can deepen conceptual understanding and support students 
in seeing themselves as valued participants in mathematical learning. 

Furthermore, acknowledging that cultural meaning-making processes in mathematics can vary across diverse 
countries (Kamilla Yurievna et al., 2023; Moschkovich, 2015; Nasir et al., 2008; White, 2016), our lessons incorporated 
culturally specific elements such as differences in comma usage (e.g., 3.5 vs. 3,5), coin systems (e.g., dollar vs. peso), 
and units of measurement (e.g., miles vs. kilometers; Fahrenheit vs. Celsius). We also encouraged students to compare 
the U.S. approach to algebra with the methods they had learned in their home countries. For instance, when Bui taught 
how to add unlike fractions, Mrs. Lopez pointed out that this process is taught differently in her home context. While 
students in the U.S. are typically taught to find the least common denominator (LCD) first, convert both fractions to 
equivalent forms with that common denominator, and then add the numerators, Mrs. Lopez explained that in her country, 
students are taught to cross-multiply first and then add the numerators. This moment clarified why some students had 
previously appeared confused during the lesson. In our view, it opened space for meaningful dialogue about the 
importance of flexibility in mathematical conventions and affirmed NMLs’ prior knowledge as a legitimate and valuable 
foundation for learning within the U.S. educational context. 

Taken together, our CS SFL praxis in mathematics highlights the potential for supporting NMLs in becoming 
active knowers and problem-solvers within their educational journeys. The functional approach, realized through multiple 
modes of representation within the 3M TLC, fostered recursive learning between conceptual understanding and 
procedural fluency. Moreover, by incorporating and sustaining NMLs’ linguistic and cultural funds of knowledge through 
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translanguaging, our students engaged confidently and competently in developing mathematical disciplinary literacy and 
deepening their conceptual understanding. The following section further explores the affordances and considerations of 
this approach for classroom practice and broader educational contexts. 

Table 2. Translanguaging in Teachable Moments (Videorecording, 10/31/24)  

 

6. Discussion and Conclusion 

This paper has outlined the CS SFL in mathematics framework, developed and implemented in a foundational 
algebra classroom at GROW, a space designed to support high school NMLs in developing both mathematical 
understanding and disciplinary literacies. Within this setting, two multilingual educators collaboratively designed and 
enacted a mathematics curriculum intentionally aligned with both the CCSS-M and NCTM standards. Our illustrations 
of the pedagogical design and implementation underscore the importance of intentionally addressing three interconnected 
areas: knowledge development, language development, and cultural sustenance. We believe attending to these dimensions 
offers valuable insights and practical implications for educators, policymakers, and researchers working with the growing 
population of NMLs in secondary mathematics settings in the U.S. 

First, our SFL-informed 3M TLC model highlights the importance of carefully staged integration of explicit 
language scaffolding in the development of disciplinary knowledge, thereby supporting genre and register awareness 
among NMLs in mathematics (Gibbons, 2006; Hammond & Gibbons, 2005). By carefully integrating multilingual, 
multicultural, and multimodal scaffolds, the 3M TLC provided NMLs with accessible entry points into abstract 
disciplinary concepts. For example, in a module on equations and inequalities, instruction began with concrete, everyday 
imagery, such as seesaws and balancing scales, and progressed through gesture, visual representations, and oral repetition 
toward formalized mathematical language. This carefully staged movement from the familiar to the abstract allowed 
students to internalize terms like equation and solution, and to practice using them meaningfully within disciplinary 
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sentence structures. Moreover, resources such as My Math Dictionary and a template for visualizing the thinking process 
served as consistent, visible language tools that supported students’ independent use of mathematical language. These 
practices demonstrate an alternative to deficit-based approaches that oversimplify content and language (Harman et al., 
2020) and highlight that disciplinary literacy and mathematical learning can and should occur simultaneously, offering 
classroom teachers and teacher educators pathways for engaging NMLs in rigorous, conceptually rich mathematical 
discourse. 

Second, our CS SFL-informed framework in mathematics demonstrates that curriculum can be thoughtfully 
developed and implemented in classrooms with NMLs in ways that align with national and state standards, including the 
CCSS-M and NCTM. These standards emphasize the interplay between conceptual understanding, procedural fluency, 
and the application of mathematical knowledge to real-world contexts, the elements we intentionally infused into our 
curriculum. For instance, the creation of word problems based on systems of equations situated mathematical learning 
within students’ lived experiences, enabling them to connect abstract reasoning with tangible, everyday situations. 
Moreover, the recursive interplay between conceptual and procedural learning in this phase not only strengthened 
students’ mathematics understanding but also fostered ownership of their learning, cultivating them as active knowers 
and doers. However, we also acknowledge a persistent tension between these situated learning and the rigid structure of 
state-level assessments. This underscores the ongoing need for educators and policymakers to reconcile innovative, 
equity-driven pedagogies with standardized accountability measures that often fail to reflect NMLs’ full capabilities. 

Third, our study suggests the transformative potential of translanguaging and cultural conversations as 
meaningful pedagogical tools in mathematics classrooms with NMLs. We argue that translanguaging practices in these 
settings should extend beyond mere direct translation between two named languages or the isolated use of discrete 
semiotic modes (Alberto Mora et al., 2022; Buxton et al., 2022). As demonstrated by Mrs. Lopez’s use of translanguaging, 
such practices should offer NMLs full access to complex mathematical ideas through contextually rich, linguistically 
responsive, and meaningfully situated explanations. Furthermore, by explicitly recognizing and affirming students’ prior 
mathematical knowledge and the diverse ways they have been taught in their home countries (Moschkovich, 2015), we 
positioned NMLs’ linguistic and cultural backgrounds as assets rather than obstacles. This underscores the importance of 
cultivating educators’ openness to diverse cultural meaning-making practices.  

Our enactment of the CS SFL praxis in mathematics education for high school NMLs was not without its 
challenges, even as it revealed strengths. While the framework offers meaningful pedagogical tools, its successful 
implementation requires careful, context-specific adaptation, particularly for teachers and teacher educators who may 
have limited experience working with NMLs. Moreover, our study highlights the importance of further research that 
explores NMLs’ firsthand experiences within CS SFL-informed mathematics classrooms, as their voices can offer critical 
insights into how such approaches are received, negotiated, and transformed in practice. As the U.S. educational landscape 
continues to grow more linguistically and culturally diverse, we call on educators, researchers, and policymakers to 
embrace comprehensive and equity-oriented models like CS SFL praxis that reimagine mathematics classrooms as 
inclusive, intellectually rich spaces where all students can thrive. 

Notes 
1Introduced in the early 2010s, the CCSS-M and the NGSS are U.S. educational frameworks that outline what 

students should know and be able to do in mathematics and science at each grade level. They also emphasize the 
development of disciplinary practices, including problem-solving, reasoning, and the application of knowledge to real-
world situations. 

2All names are pseudonyms. 
3High school in the United States refers to the final stage of compulsory secondary education, typically serving 

students in grades 9 through 12 (ages 14–18). Algebra is one of the four compulsory math courses required for high school 
graduation. 

4NCTM (2014) defines procedural fluency as “the ability to apply procedures efficiently, flexibly, and 
accurately; to transfer procedures to different problems and contexts; to build or modify procedures from other 
procedures; and to recognize when one strategy or procedure is more appropriate to apply than another.”  
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