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Abstract

This study investigates how six U.S. high school mathematics teachers position
themselves and their emergent bilingual students (EBs) within the classroom. ea-
Specifically, it examines how translanguaging pedagogy promotes equity for EBs
in mathematics learning environments. Findings indicate that teachers generally
adopted inclusive and affirming storylines more frequently than exclusionary or
deficit-based ones, though results varied across participants. Notably, teacher self-
positioning was found to be inherently reciprocal to how the teachers position their
EBs, often resulting in a dynamic distribution of power. During a year of profes-
sional development in which teachers used research-based tools and translanguag-
ing strategies, this study demonstrates that translanguaging provides a powerful
framework for challenging deficit narratives that marginalize EBs. The results sug-
gest that teachers’ positioning with translanguaging storylines can foster more hu-
manizing, rigorous, and linguistically inclusive mathematics classrooms.
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Introduction

Equity in education for emergent bilingual and multilingual students is a complex,
multidimensional issue, particularly in mathematics classrooms where linguistic and
mathematical demands intersect (I, 2019). We use the term emergent bilinguals (EBs)
to refer to students developing proficiency in the language of instruction while main-
taining and utilizing their home language(s), following Garcia and Kleifgen (2018).
According to them, framing bilingualism as an asset rather than a deficit underscores
the need for equitable education that supports mathematical learning and language
development in students’ home languages and the language of instruction.

In mathematics education, equity is a multifaceted concept that prioritizes fairness
over sameness (Gutiérrez, 2002, 2012). This approach emphasizes a “fair distribution
of opportunities to learn” (Esmonde, 2011, p. 52), ensuring that achievement is not
predicted by students’ race, gender, or language. This fairness rejects monolingual
standardization, which mistakenly equates identical English-only instruction with
equal opportunity. Instead, equity necessitates addressing historical injustices by pro-
viding resources tailored to diverse needs. By ensuring both access to rigorous con-
tent and meaningful participation in classroom practices, equity enables all students
to reach their potential and develop positive mathematical identities (OECD, 2023).

Hence, achieving equity for EBs requires moving beyond an English-only or
dominant-language-only approach and embracing multilingualism as a resource to
maximize their learning opportunities (UNICEF et al., 2024). Research has long
advocated for bilingual/multilingual education to enhance EBs’ academic success
(Erath et al., 2021; Lopez et al., 2017), emphasizing the importance of providing
equitable learning opportunities and access to cognitively demanding mathematics
instruction (I, 2019; Moschkovich, 2012), while centering students’ cultural assets
(Gutiérrez, 2012). To operationalize these goals, this study utilizes two core con-
structs: translanguaging and positioning. In this study, translanguaging refers to the
pedagogical practice of allowing students to leverage their full linguistic repertoires
as a cognitive resource for sense-making (Garcia et al., 2017). Positioning involves
the discursive process by which individuals are situated, or situate themselves, within
social interactions, thereby shaping their perceived competence and authority (Davies
& Harré, 1990). Although access to learning opportunities has been central to equity-
related studies in mathematics education, Gutiérrez (2012) contended that the critical
dimensions of identity and power remain less discussed. By examining the intersec-
tion of translanguaging and positioning, this research seeks to address these gaps.

We investigated how U.S. high school mathematics teachers position EBs and
how their instructional choices reflect the equitable or inequitable treatment of stu-
dents’ linguistic resources while participating in a professional development (PD)
program. Grounded in positioning theory and translanguaging pedagogy, we devel-
oped a framework for this qualitative study to examine the relational dynamics of
positioning and understand how teachers’ discourse and decision-making construct
either asset- or deficit-based views regarding EBs’ access to rigorous, culturally rich
mathematics. Rather than evaluating a specific intervention, our study highlights
translanguaging as a transformative device that can disrupt traditional classroom
hierarchies and advance equity (Fu et al., 2019). We address a key empirical gap
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by demonstrating how pedagogical practices that affirm bilingualism can dismantle
deficit-based positioning, an intersection seldom examined in empirical research. To
explore these dynamics, this study is guided by two central research questions: “How
do U.S. high school mathematics teachers position themselves and EBs?”” and “How
does the integration of translanguaging pedagogy disrupt teachers’ deficit-based
views and foster asset-based perspectives toward EBs?”

Theoretical backgrounds
Translanguaging as a theory of bilingual performance and a pedagogy for equity

Translanguaging is both a theory of bilingual performance, viewing language as a
single integrated system rather than separate compartments (Garcia, 2017; Li, 2018),
and a transformative pedagogy for equity (King et al., 2023; Yilmaz, 2021). This
strand provides the foundational critique of deficit models that frame EBs by a per-
ceived linguistic lack (Gutiérrez & Orellana, 2006) or limited English proficiency
(Callahan & Gandara, 2004). Such marginalization is often reinforced by a “culture
of exclusion” (Louie, 2017), where monolingual norms bar EBs from meaningful
participation (Wagner et al., 2012). To dismantle these hierarchies, research empha-
sizes the intentional use of students’ full linguistic repertoires (Garcia et al., 2017),
such as encouraging EBs to use their home languages alongside the language of
instruction to deepen understanding and engage in rigorous content. This pedagogi-
cal move is operationalized through three elements: Stance, Design, and Shifts. We
utilize these elements to inform the design of our PD, rather than as an analytic lens
for classroom discourse.

The stance involves a fundamental belief that all students are capable contribu-
tors, rejecting deficit models in favor of viewing fluid language use as a tool for
sense-making (Garcia, 2017; Gutiérrez & Orellana, 2006). As a political act, it dis-
rupts standardized approaches that marginalize EBs, resisting linguistic imperialism
by elevating non-dominant languages in classroom discourse (Garcia, 2017; Yilmaz,
2021). This stance is supported by international research in Hong Kong, where Tai
(2022) argues that a teacher’s underlying inclusive philosophy is a vital prerequisite
for equitable mathematics learning in English-medium settings. By valuing heritage
languages, teachers create empowering spaces where mathematics is positioned as a
culturally inclusive practice (Creese & Blackledge, 2015; Gutiérrez, 2012; Willging
& Oliveira, 2023).

Complementing this stance, design refers to the planned environment, transform-
ing Stance into tangible supports such as translation slides, bilingual tasks, and home-
language grouping (Yi et al., 2024; King et al., 2023). Our PD design was informed
by studies in New Zealand and Australasia, which demonstrate how creating human-
izing assessment designs and translingual materials, such as those used in Maori and
Samoan contexts, can challenge monolingual dominance and center students’ cul-
tural values (Crosby, 2023; Seals et al., 2020). Rather than simplifying tasks, teach-
ers should leverage EBs’ linguistic and cultural knowledge as high-level intellectual

@ Springer



J.Yietal

resources (I, 2019; Yi et al., 2024), countering deficit views that focus solely on
English proficiency (MacSwan, 2017; Yilmaz, 2021).

Finally, shifts represent real-time moves in which teachers dynamically respond
to student thinking (Vale et al., 2016). To disrupt the silencing effects of traditional
English-only norms, research emphasizes active teacher facilitation through scaf-
folding moves like revoicing with Spanish cognates, utilizing translation tools, and
encouraging native-language written reflections (Willging & Oliveira, 2023). Enact-
ing these shifts requires multidimensionally noticing student gestures and translan-
guaging as mathematically relevant contributions (van Es et al., 2022). By explicitly
inviting language switches, revoicing student ideas, and assigning competence to
elevate student status, teachers effectively dismantle deficit perspectives (Garcia et
al., 2017; Louie, 2017). International scholarship underscores the necessity of these
shifts. For instance, teachers in Zimbabwe frequently employ spontaneous translan-
guaging shifts to navigate standardized mathematics curricula, demonstrating that
moving between languages is a vital cognitive tool (Nhongo & Tshotsho, 2019).
Similarly, global research, including the study in Luxembourg (Gémez Fernandez,
2019), indicates that normalizing multilingual talk fosters equitable group collabora-
tion by directly addressing the intersections of language and power. Ultimately, these
moment-to-moment instructional decisions are critical because they coalesce into the
broader equity storylines explored in this study (Willging & Oliveira, 2023).

Positioning, equity, and emergent bilinguals in mathematics

Extensive research in mathematics education has established that classroom dis-
course is never a neutral exchange of information; rather, it is a site where iden-
tity and power are constantly negotiated through social interaction (Yi et al., 2025;
Drageset & Ell, 2024). To investigate these dynamics, this study utilizes positioning
theory, which examines how fluid, moment-to-moment conversational roles shape
student relationships and identities within the learning environment (Yi et al., 2025;
Davies & Harré, 1999). Scholars have argued that positioning enables an analysis
of how classroom discourse patterns can either empower or marginalize students,
directly influencing their access to mathematical ideas through the roles they adopt
or resist (Drageset & Ell, 2024).

In mathematics classrooms, these interactions are vital for EBs, as equitable
access to discourse is foundational to their participation and learning (Wagner et
al., 2012). When EBs are structurally constrained to simplified tasks or restricted to
the dominant language of instruction, they are often perceived as less capable and
excluded from rich peer discourse—restrictions that severely impede their learning
trajectories and shape their evolving identities as mathematics learners (Drageset &
Ell, 2024). The diverse identities students bring into the classroom can, in turn, affect
their inclination to engage or adopt specific positions within the learning environ-
ment (Darragh, 2016). Consequently, students’ instructional experiences directly
dictate their development of a mathematics learner identity (Langer-Osuna & Nasir,
2016). For EBs, when language barriers are treated as cognitive limitations, students
are routinely positioned as passive or slow (Pinnow & Chval, 2015). Conversely,
when teachers implement inclusive discourse, they play a pivotal role in ensuring
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that all students are positioned as capable mathematical sense-makers regardless of
linguistic background (Yi et al., 2025; Smith, 2022).

Translanguaging storyline framework

To examine the critical dimensions of equity for EBs in mathematics education, we devel-
oped the Translanguaging Storyline Framework. This framework is grounded in Gutiér-
rez’s (2012) Critical Axis of Equity and developed with Positioning Theory (Davies &
Harré, 1999) as the analytic lens and Translanguaging as the pedagogical lens.

The dimensions of equity

We ground our work in the Critical axis of equity that includes the dimensions of
Identity and Power (Gutiérrez, 2012). The Critical axis centers on how language and
culture shape a student’s sense of belonging. Identity involves balancing cultural
resources with academic participation, so students can find mathematics meaning-
ful, while Power involves elevating student voice and rethinking who is recognized
as mathematically competent (Gutiérrez, 2012). In this study, affirming identities
through translanguaging is theorized as the primary power mechanism for fostering
inclusion.

Positioning theory as the analytic engine

To operationalize these dimensions, we use Positioning Theory to analyze how
teacher discourse fluidly shapes EBs’ roles. We employ three interrelated constructs:

e Speech/Communication/Positioning/Social Act: The concrete instances of verbal
or non-verbal actions that unfold during social interactions (Tait-McCutcheon &
Loveridge, 2016). These acts, encompassing who speaks, what is conveyed, and
how it is expressed, are instrumental in assigning positions and enacting broader
storylines (Drageset & Ell, 2024). In this study, we analyze teacher discourse and
practice to identify specific acts that either invite or suppress multilingual sense-
making.

e Position: The clusters of rights and duties associated with these acts (Harré &
Moghaddam, 2003). These positions are dynamic, context-dependent, and ac-
tively shifted with individuals often occupying multiple roles simultaneously
(Tait-McCutcheon & Loveridge, 2016). For example, a specific act can position
EBs as cither “active learners” or “passive learners.”

e Storyline: The overarching narratives co-constructed through repeated acts and
their associated positions (Davies & Harré, 1999; Yi et al., 2025). While acts and
positions occur in the moment, storylines provide the longitudinal coherence that
defines a student’s classroom experience (Davies & Harré, 1999).
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These three core constructs of positioning theory are dynamic and interrelated (Yi
et al., 2025). While acts and positions allow for a micro-level analysis of discourse,
we focus on the storyline to address the relative scarcity of research on this construct
(Herbel-Eisenmann et al., 2015). In our framework, storylines provide the longitudi-
nal coherence necessary to interpret how daily discursive acts coalesce into broader
narratives of equity or marginalization. For EBs, classroom interaction is vital, as
the resulting storylines determine their access to mathematical participation and the
development of their identities as capable learners (Wagner et al., 2012).

Synthesizing the Constructs: Translanguaging Storylines

Both translanguaging and positioning theory provide robust lenses for elucidating
the complex equity challenges faced by EBs. Grounded in our literature review, we
developed a cohesive framework featuring two contrasting storylines that charac-
terize EBs’ mathematical experiences: Exclusionary/Deficit Storylines rooted in a
monolingual stance, and Inclusive/Affirming Storylines reflecting a translanguaging
stance (See Table 1).

We utilize positioning theory within this framework to elucidate how translan-
guaging can dismantle deficit storylines regarding EBs’ capabilities. Because teach-
ers’ practices shape how diverse students participate (Yi et al., 2025; Drageset &
Ell, 2024; Moschkovich, 2012), they play a pivotal role in ensuring inclusive dis-
course. By integrating translanguaging, teachers reposition EBs as capable learn-
ers and redistribute power, fostering environments where linguistic diversity is an
intellectual asset and all students feel empowered. Under this framework, equity is
conceptualized as the product of intentional, asset-based storylines built through
these daily, localized positioning practices that validate EBs’ intellectual contribu-
tions. Translanguaging operates as the primary pedagogical vehicle for this shift,
enabling students to leverage their full semiotic repertoires to communicate complex
mathematical thinking. Together, these intersecting constructs map out how linguistic
flexibility and discursive actions work in tandem to dismantle deficit perspectives
and enact equitable mathematics instruction. As illustrated in Fig. 1, our framework
maps out a fully reciprocal ecosystem; a teacher’s underlying stance (monolingual
vs. translanguaging) functions as a structural gateway that shapes and constrains
classroom discourse. This model highlights a bidirectional relationship: a teacher’s
reflexive positioning moves continuously open up or restrict the interactive positions
available to EBs, and these micro-level interactions simultaneously reinforce, and are
reinforced by, the macro-level storylines.

Methods

This section outlines key components of the research design, including author posi-
tionality, participant information, the context, and the data collection and analysis
methods.
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Table 1 Translanguaging storyline framework for EBs in mathematics classrooms

Exclusionary/Deficit Storylines
(Monolingual Stance)

Inclusive/Affirming Storylines (Translanguag-
ing Stance)

Overall
Description

Positions of
Teachers
(Reflexive
Positioning)

Positions of Stu-
dents (Interac-
tive Positioning)

Traditional education enforces
monoglossic views and language
separation, sustaining deficit per-
spectives of EBs and marginalizing
their linguistic, social, and cultural
capital (Hunter, 2022).

The teacher is positioned as the sole
knowledge provider and decision
maker in the classroom.

The teacher holds concentrated
power over classroom interactions.
The teacher’s language and culture
dominate the classroom or are ex-
pected to remain neutral, making it
difficult to support diverse students,
especially when teachers are under-
resourced (Boaler & Greeno, 2000).

Position EBs as passive or slow
learners by viewing language bar-
riers as limiting their participation
(Louie, 2017).

Position EBs as marginalized by
framing mathematics as inherently
difficult, exclusive, or rooted solely
in Western traditions.

Position EBs as low performers by
viewing their bilingualism on the
periphery instead of integrating it
into whole-class instruction.
Position EBs’ languages as
separate, which hinders bilingual
development.

Translanguaging challenges deficit views in
monolingual settings by promoting bilingual-
ism as a resource, creating new narratives
that portray EBs as competent and capable
(Yilmaz, 2021).

The teacher is positioned as a facilitator of
learning, co-building on students’ ideas and
enabling reflection and communication.

The teacher is positioned as a supporter who
creates a safe space where EBs can persevere
with challenging mathematics, sharing power
and fostering student agency (Gomez Fernan-
dez, 2019).

The teacher is positioned as culturally and lin-
guistically responsive by creating linguistical-
ly sensitive environments and by celebrating
bilingualism (Robertson & Graven, 2019).
Position EBs as active mathematical thinkers
who draw on their full linguistic repertoires to
engage meaningfully in learning (Robertson &
Graven, 2019).

Position EBs as intellectual contributors
whose cultural knowledge and multilingual-
ism broaden mathematics understanding and
strengthen their bilingual math identities
(Yilmaz, 2021).

Position EBs as capable math doers by seeing
their bilingualism as a central resource that en-
riches whole-class instruction (Yilmaz, 2021).
Position EBs’ languages as a unified system
that supports bilingual development, enables
multilingual math assessment, and affirms
their identities (Crosby, 2023).

Positionality

The first author, a mathematics education researcher, former U.S. teacher, and immi-
grant woman, served as a co-planner and co-teacher within this professional develop-
ment partnership. As a multilingual, non-native English speaker, she brings particular
sensitivity to the role of students’ linguistic repertoires in mathematical sense-making.
The second author is a monolingual English-speaking white woman and a former high
school mathematics teacher of EBs who participated in data collection and led co-reflec-
tion sessions. The third author is a multilingual Nepali woman whose entire educational
trajectory took place within translanguaging environments. Her lived experiences as an
EB inform her view of translanguaging as a vital tool for content access and identity for-
mation; she also supported data collection and co-reflection leadership. Collectively, the
authors’ diverse linguistic and intersectional backgrounds, spanning monolingualism,
immigrant status, and varied translanguaging trajectories, critically shape their shared
interpretive lens regarding classroom power dynamics, language validation, and equity.
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Exclusionary/Deficit Storylines

Fig. 1 The translanguaging storylines framework: mapping the reciprocal relations

Participants and context

This study was conducted over two academic years within a linguistically diverse
Midwestern urban district, where EBs comprise over 20% of the student body. Par-
ticipants included six high school mathematics teachers (Table 2), each teaching an
EB-only Algebra or Pre-Algebra course. These sheltered classrooms serve as transi-
tional spaces for students with beginning-level English proficiency, providing spe-
cialized support without sacrificing academic rigor. They use the same curriculum
and assessments as general education sections to ensure high expectations (Fritzen,
2011; Markos & Himmel, 2016).

Each teacher followed a consistent protocol: a pre-interview, an independently
taught pre-lesson with reflection, seven cycles of Collaborative Situated Professional
Development (CSPD; Yi et al., 2024), a post-lesson with reflection, and a post-inter-
view. The CSPD cycles were grounded in the Stance, Design, and Shifts framework
(Garciaetal., 2017) and followed a three-phase structure of co-planning, co-teaching,
and co-reflection. During co-planning, researchers and teachers collaborated through
an asset-based stance, viewing bilingualism as a fundamental mathematical resource
to counteract deficit storylines. This stance informed the design of challenging tasks
and routines, such as encouraging the use of preferred languages when reading prob-
lem slides aloud, collective notetaking, and mathematics journals (Yi et al., 2024),
Notice & Wonder (Ray-Riek, 2013), and Think-Pair-Share in same-language groups
(Kaddoura, 2013). In the co-teaching phase, the first author and teacher jointly led
lessons, with the researcher initially modeling asset-based teaching before gradually
moving responsibility to the teacher. This phase emphasized pedagogical shifts (real-
time moves that followed students’ linguistic lead and encouraged student-led math-
ematical modeling), such as delaying teacher help to encourage productive struggle
and drawing on students’ diverse funds of knowledge (Kiramba, 2017). Finally, co-
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Table 2 Contextual information Teaching Linguistic Language
of teacher participants experience identity spoken
in the
classroom
Alge-  Harper 25+years Monolin-  Spanish,
bra 1 7-8 years gual in Swabhili,
with EB-only English Burmese,
courses Karen,
Karenni,
Kunama,
French
Norris 3 years Bilingual  Spanish,
1 year with in English ~ Swabhili,
EB-only and Arabic,
courses Bengali Karen,
Kunama,
Vietnam-
ese, French
Richardson 23 years Monolin-  Spanish,
6 years with  gual in Swahili,
EB-only English Pashto,
courses Arabic,
Somali
Pre- Ellis 5 years Bilingual  Spanish,
algebra 2 years with  in English  Persian,
EB-only and Swabhili,
courses Spanish Arabic
Horton 9 years Monolin-  Spanish,
9 years with  gual in Swa-
EB-only English hili, Karen,
courses Kunama,
Sundanese,
Indonesian,
Pashto
Rodriguez 3 years Bilingual ~ Spanish,
1 year with in Span- Arabic,
EB-only ish and French,
course English Swahili,
Persian,
Tigrinya,
Pashto

reflection sessions allowed the team to review EB participation, assess the effective-
ness of linguistic strategies, and set new goals for subsequent cycles.

Data collection and analysis

The primary objective of this study was not to measure a linear shift in teaching prac-
tices via a pre- and post-intervention comparison. We employ a descriptive qualita-
tive approach to identify salient examples of inclusive/affirming and exclusionary/
deficit storylines co-existing in the classrooms of teachers participating in our CSPD.
Our goal is to provide a nuanced account of how translanguaging practices serve as a
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catalyst for inclusive storylines, thereby dismantling the deficit-based views typically
applied to EBs.

To achieve this, we collected a dataset spanning one academic year for each
teacher, consisting of video recordings and verbatim transcripts from three phases:
pre-CSPD (pre-interview, lesson observation, and reflection), during-CSPD (seven
cycles of co-planning, co-teaching, and co-reflection), and post-CSPD (lesson obser-
vation, reflection, and post-interview). Semi-structured interviews elicited teachers’
baseline and evolving reflexive positioning regarding their roles and interactive posi-
tioning regarding EBs’ competencies in mathematics. Each lesson reflection probed
teachers to analyze student participation, efficacy of lesson strategies, and moments
of student struggle or success. The co-teaching and lesson observations captured the
real-time positioning between teachers and EBs in their classrooms.

Data analysis followed reflexive thematic analysis (Braun & Clarke, 2021) using
a theory-informed, abductive approach (Saldafa, 2021), which facilitated an iterative
dialogue between the empirical data and the developed framework. The unit of analy-
sis was the positioning act, conceptualized as a multimodal discursive event encom-
passing both teacher discourse and pedagogical actions. Specifically, we defined a
positioning act as any linguistic or instructional move that assigned an intellectual
capability or academic identity to a student within the mathematical community. Cod-
able acts included instances where teachers explicitly positioned EBs along asset- or
deficit-based spectrums (e.g., assigning identities such as “Capable Math Doers” or
“Passive Learners”). Conversely, general classroom management, neutral logisti-
cal directions, or objective pedagogical descriptions were excluded from coding for
positioning acts, as they did not attribute a capability-based identity to the student.

Following Saldafia’s (2021) coding cycles, the research team implemented a three-
stage abductive process to bridge empirical actions with theoretical storylines: (1)
Researchers reviewed transcripts to identify meaningful positioning acts, using our
framework (Table 1) as a set of sensitizing concepts to track how teachers positioned
both themselves (reflexive) and their students (interactive). (2) Through iterative
team meetings, initial codes were synthesized within Dedoose into broader, dis-
tinct positions (e.g., Contributor or Supporter) based on systemic patterns of mean-
ing across the dataset. (3) These derived positions were categorized into our two
overarching theoretical storylines: exclusionary/deficit (monolingual) or inclusive/
affirming (translanguaging). Table 3 provides examples of these acts, their associated
positions, and corresponding storylines.

To ensure analytical rigor, transcripts for each academic year were assigned to
researcher pairs for independent coding. Subsequent triangulation meetings involving
all three coders were used to refine the coding manual. Once finalized (see Appendix),
all transcripts were re-coded to maintain systemic consistency. Following Maxwell
(2010), we utilize descriptive numerical counts within this qualitative design not to
claim statistical generalizability or definitive post-intervention outcomes, but to map
internal variance and identify the distribution of specific positioning configurations.
While code frequencies were recorded to flag broad structural trends, our primary
focus remained on the qualitative nuance of the discourse, recognizing that a singu-
lar, powerful moment of inclusion is often more substantively meaningful than raw
frequency in positioning analysis.
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Tab!e_ 3 Exargples Olf acts, i Positioning Act Position Storyline

p;);l:t;:sns, and storylines coding “When I saw one particular student  Facilitator Inclu-

p who had found a way to come up (reflexive) sive/Af-
with a function of an inverse func- firming
tion, actually, and I was like, so [...], Storyline

what did you do? How’d you come

up with that? And then, he kind of

explained, and I turned to the [differ-

ent] student I was kind of trying to

get to get there. So why do you think

he did that? You know, like, I know

I kinda facilitated that to her asking

questions.”

“A lot of them were using Spanish Culturally

to talk to their peers and to write in  and Linguisti-
Spanish. And I think it’s easier to do  cally Responsive
math when you’re thinking in your Teacher

first language, just because you don’t (interactive).
have to translate to another language

and translate to math.”

“Copy, guys. Let’s pick our heads up. Direct Instructor Exclu-

Let’s copy.” (reflexive) sionary/
“I use a lot of direct instruction. Deficit
So we take notes. Uh, I do print Storyline

worksheets with, like, blanks on ’em

so they can follow along. We do a

couple of examples together, and

then I give them time.”

“I have a feeling it’s gonna be alot ~ Passive Learner
of sitting there not knowing or just (interactive)
guessing random numbers that make

no sense.”

Findings

The findings of this study demonstrate that teachers do not follow a uniform or lin-
ear progression from exclusionary to inclusive practices; rather, they navigate both
Exclusionary/Deficit and Inclusive/Affirming storylines simultaneously. While the
overall dataset showed a higher prevalence of acts aligned with inclusive storylines
(n=5827) than deficit storylines (n=2394), these frequencies varied significantly
across participants (see Table 4).

This investigation is part of a larger, ongoing research program focused on the
inclusive and exclusive positioning of EBs within PD spaces. Consequently, we
move beyond a purely quantitative comparison to prioritize the qualitative nuance
and analytic generativity of these interactions. By prioritizing the stories of these
positioning acts and storylines, we aim to capture the complexity of how teachers
negotiate power and linguistic agency in real-time.

A critical discovery during our iterative coding process was that positioning does
not occur in isolation but operates through a reciprocal relationship between how
teachers view their own role and how they view their students. We identified a consis-
tent pattern where specific reflexive positions were fundamentally tied to, and often
served as a catalyst for, specific interactive positions. To demonstrate this mechanism
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Table 4 Count of reflexive and interactive positioning with exclusive and inclusive storylines

Teacher Exclusive/Deficit Storylines Inclusive/Affirming Storylines
Reflexive Interactive Total Reflexive Interactive Total
Harper 20 88 108 100 225 325
Norris 119 385 504 602 1046 1648
Richardson 164 343 507 404 589 993
Ellis 71 246 317 437 396 833
Horton 136 306 442 406 549 955
Rodriguez 105 411 516 518 555 1073
Total Count 615 1779 2394 2476 3360 5827

of identity and power negotiation, the following sections are organized into themes
that pair the reflexive and interactive positions within each storyline. This structure
allows us to unpack how specific equity-oriented translanguaging practices con-
cretely reshape student participation and challenge traditional monolingual norms,
regardless of a teacher’s background or experience level.

Exclusionary/deficit storylines: monolingual stance

Within this stodeficit storylines: monolingual styline, teachers’ reflexive positioning
as sole knowledge providers often leads students to be interactively positioned as
passive learners and learners with difficulties. Teachers occasionally expressed feel-
ing under-resourced, implicitly suggesting that available materials and institutional
support primarily cater to non-EB students.

Teachers in power and passive learners

When teachers reflexively positioned themselves as a “Person in Power” or a “Direct
Instructor,” they centralized classroom authority, hampering students’ identities as
active mathematical thinkers. This stance fostered a rigid power hierarchy where the
teacher held exclusive authority and knowledge, leaving minimal room for student
agency. Correspondingly, this reflexive dominance mandated an interactive position-
ing of EBs as passive learners within predominantly teacher-led environment. For
example, Ellis articulated this approach in her pre-interview: “I use a lot of direct
instruction. So, we take notes. I print worksheets with blanks on them, so they follow
along. We do a couple of examples together, and then I give them time.” By designing
heavily scaffolded, blank-filling tasks, Ellis constricted both linguistic and cognitive
space, pre-determining EBs as passive recipients who lacked the agency to initiate
mathematical thought.

This deficit loop is reinforced when teachers misinterpreted EBs’ coping mecha-
nisms in monolingual environments as inherent student preferences. Norris noted
that some students wanted a “regimented know exactly how to do it” approach,
further reinforcing passivity. Rather than recognizing this “regimented” desire as a
defense mechanism in a monolingual classroom, the teacher’s positioning labels the
students as naturally passive. Richardson’s lesson on quadratic equations provided a
clear example of this intersection of power, identity, and language barrier manifests
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in practice (see Appendix). By enforcing a rigid, step-by-step algorithm in English,
Richardson expected structural power that silenced EBs. Because the task offered lit-
tle conceptual negotiation and flexible language use, EBs were barred from bringing
their authentic identities into the discourse, forced instead to conform to a rigid script.

Consequently, these acts fed into teachers’ deficit perspectives, positioning EBs
as passive learners or unwilling to learn. This includes perceiving EBs as primarily
capable of mimicry (“a lot of my EB students are really good mimicking”), believ-
ing EBs preferred passive learning (“some want a regimented know exactly how
to do it”), or avoid participation (“the ones who aren’t necessarily willing to par-
ticipate”). By framing a lack of oral participation as an individual deficit rather than
a systemic failure to implement translanguaging pedagogy, the teacher blamed the
student. The anxiety of speaking English publicly was treated as a student deficiency
rather than an institutional barrier, where English was considered as the sole currency
of intelligence.

We found a high percentage of co-occurrence between reflexive positioning and
interactive positioning in this storyline, specifically pairing “Direct Instructor” with
“Passive Learner” and “Person in Power” with “Unwilling to Learn.” For instance,
when teachers immediately provided answers (“You’re going to write an equation,
it’s 57 minus x”), they positioned themselves as the sole knowledge provider and
EBs as passive learners. These paired positions in the deficit storyline afforded EBs
little opportunity to communicate their mathematical understanding, reinforcing the
teacher as the absolute authority while positioning students as low performers and
mere direction-followers.

Under-resourced and learner with difficulties

The deficit orientation within this storyline is structurally reinforced by teachers
reflexively positioning themselves as victims of institutional scarcity, specifically
regarding financial, linguistic, and temporal resources. Teachers frequently felt con-
strained by external factors, including financial limitations (‘I couldn’t do that every
day in my class, just financially,” referencing materials provided by the research
team), rigid district pacing calendars, or personal linguistic limitations (“He didn’t
know it in English, and I didn’t know it in Spanish”). This perceived inability to meet
EBs’ needs led teachers to view EBs’ diverse linguistic backgrounds as an instruc-
tional hurdle rather than a resource.

This sense of scarcity was particularly pronounced when instructional time was
treated as a finite resource. Richardson explicitly compared EBs’ performance unfa-
vorably to non-EBs, stating, “In the non-EB class, I can just do things quicker. I don’t
have to stop and explain something. I don’t have to show up with a video, so we can
just cover more content.” This perspective reveals a monolingual stance that equates
instructional speed with academic success. By framing multimodal supports (e.g.,
videos) as obstacles to content coverage, Richardson positioned EBs’ linguistic needs
as deficits hindering classroom progress. This view prioritized a fast-paced monolin-
gual delivery over a translanguaging space, excluding EBs by casting their need for
varied semiotic resources as an inefficient deviation from the norm.
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This lack of linguistic equity often manifested in a sameness-based approach to
instruction, where a refusal to implement translanguaging was masked as fairness.
For instance, Horton rationalized sticking strictly to English because we could
not find translations for every student’s native language (e.g., Karen). He chose
to withhold all translanguaging support rather than leave a few students without
it. While seemingly equitable on the surface, this approach aligns with a same-
ness-based view of equity rather than the fairness-based dimensions articulated
by Gutiérrez (2002, 2012) and Esmonde (2011). By enforcing “sameness,” Horton
reflexively positioned himself as an impartial equalizer, but interactively silenced
EBs by stripping away their right to use their full linguistic repertoires to negotiate
complex mathematical tasks.

Even bilingual teachers expressed frustration when navigating the realities of
classroom superdiversity. Ellis articulated this constraint in her post-interview: “I
do not do a good job incorporating other languages other than Spanish just because
I don’t have that background, and with how many languages I have, there would be
extra steps I need to do.” This reflexive positioning as an under-resourced instruc-
tor allowed her to rationalize the suppression of translanguaging for non-Spanish
speaking EBs as a logistical impossibility (“extra steps”). Consequently, students
who spoke fewer common languages were positioned as inherently more difficult to
teach, restricting their access to differentiated mathematical tasks.

Teachers frequently attributed EBs’ difficulties in accessing mathematics prob-
lems to their limited English proficiency (“his English is so limited that I don’t know
if he understands what’s being asked of him ever”). Framing students’ language
proficiency as a permanent cognitive barrier rather than critiquing the monolingual
delivery of the task, reinforced a deficit storyline in which EBs were viewed as per-
petual “learners with difficulties” who were fundamentally incompatible with rigor-
ous mathematical inquiry.

Inclusive/affirming storylines: translanguaging stance

Within this storyline, teachers reflexively positioned themselves as culturally and
linguistically responsive educators, a stance rooted in their deep valuation of EBs’
multilingualism and multiculturalism. This ideological foundation enabled teach-
ers to establish safe, student-centered spaces where diverse languages and cultures
were actively validated. Functioning as learning facilitators, these educators shared
classroom power and expertise, fostering environments where student contributions
were critical to collaborative knowledge construction. This inclusive positioning, in
turn, empowered EBs as capable mathematical problem solvers who could perse-
vere through complex conceptual tasks with targeted teacher support (DiNapoli &
Morales, 2021). The reciprocal connections between reflexive and interactive posi-
tioning within the affirming storyline manifest in three mutually influencing themes,
detailed below.
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Culturally and linguistically responsive teachers and valuable multilingual/
multicultural members

In the inclusive/affirming storyline, teachers validated students’ lived experiences
and affirmed their full linguistic repertoire as mathematical assets. Coding revealed
a high co-occurrence between the codes “Culturally and Linguistically Responsive
Teacher” and “Valuable multilingual/multicultural member,” demonstrating that EBs
were interactively positioned as intellectually valuable members whose multicul-
tural identities enriched the collective mathematical discourse. This was achieved
by explicitly connecting mathematics to real-world context (e.g., World Cup, hourly
wage) and actively encouraging home-language use.

Teachers’ acts centered on problem context and language flexibility, effectively
redistributing power by anchoring mathematical tasks in student expertise. During
co-planning, Harper chose the World Cup as a problem context, recognizing her stu-
dents’ passion for soccer, “I really liked the soccer one because it was around the time
of the World Cup, and it is something that most of the students were really passion-
ate about. So, it was a good connection.” Similarly, Horton favored a global context
because “the best point of bringing in that global context is something that the kids
really respond well to [them].” By integrating these familiar contexts, teachers trans-
formed the mathematical space from one of exclusion to one of shared authority.

Regarding language use, all teachers encouraged EBs to speak and write in their
home languages, viewing it as “helping students learn math,” “a really good asset,”
and “the best way that they can [learn].” This deployment of translanguaging dis-
mantled the traditional, monolingual power structures of the classroom. For example,
Ellis noted that her Spanish proficiency facilitated a deeper, trusted relationship with
her students:

Once they learned I spoke Spanish, the relationships really flourished. And so
this year, I started off with Spanish. And so building that relationship, especially
with my new students, I think, is more important right now, so that they’re will-
ing to ask questions and learn and everything like that.

By using Spanish, Ellis shares linguistic power, humanizing the classroom, and allow-
ing EBs to safely explore their identities as confident mathematical communicators.

To bolster this pedagogy, the research team designed activities that valued stu-
dents’ multilingual identities. An initial student introduction activity required sharing
name pronunciation, home countries, and languages spoken. This provided teachers
with novel insights that disrupted generic cultural assumptions. Norris reflected on
this after her first co-teaching lesson:

I didn’t know so many of my students knew so many languages, like the Swa-
hili girls that also do French... And then, a couple of people I had thought were
from Mexico [but from a different Latin country]. I guess I generalized... So,
that was kind of nice. [...] So I suppose that was just kind of an eye opener.
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Norris’s “eye-opener” illustrates a profound change in positioning. By exposing her
own previous generalizations, she moves away from deficit framing and begins inter-
actively positioning her students as linguistically rich contributors.

Additionally, displaying translation slides for main mathematics problems in all
students’ languages and inviting students to read aloud promoted immense pride and
visibility. Richardson noted, “The kids just feel pride. Like, I mean, like Imar [pseud-
onym] when he got to say that in Pashto, like it, he felt cool doing it.” This practice
served a political act of visibility; elevating minoritized languages like Pashto along-
side English inverted traditional classroom power dynamics. This layout directly fos-
tered increased participation during group work, as evidenced by Norris’s case study
of a student “Contributor” (see Appendix).

Finally, all lessons concluded with a math journal where EBs were encouraged to
use their home language or symbolic drawings. Ellis observed, “A lot of them were
using Spanish to talk to their peers and to write in Spanish. And I think it’s easier to
do math when you’re thinking in your first language, just because you don’t have to
translate to another language and translate to math.” By recognizing that students
should not face a double translation burden (linguistic and mathematical simultane-
ously), Ellis validated translanguaging as an essential cognitive vehicle. The jour-
nal functioned as a safe translanguaging space that transformed potential linguistic
frustration into mathematical agency, shifting students’ interactive positioning from
passive direction-followers to active authors of mathematical thought. Teachers cul-
tivated this safety by prioritizing strong relationships and, as Rodriguez summarized,
“embracing them for who they are.

Cognitive demand task providers and capable math doers

All teachers consistently positioned EBs as capable mathematical doers by providing
cognitively demanding tasks, as emphasized during CSPD. This stance is underscored
by a high co-occurrence between the codes “Cognitive Demand Task Provider” and
“Capable Math Doer” within this storyline. When teachers reflexively step into the
role of a cognitive demand task provider, they directly facilitate the interactive posi-
tioning of EBs as capable math doers. This was evident when they acknowledged
the need for additional challenges to enhance engagement, as in Harper’s case. She
prepared an extension activity for students she anticipated would find the main activ-
ity too easy: “Then you have a challenge as a group to see if you can make a new
path for a bird. Like a fourth one that we didn’t see.” Norris similarly established
high expectations for her entire class during a co-planning session: “I think we could
do more difficult [things] than that. I mean, I think most of my kids could solve that
one.” Furthermore, Horton explicitly compared his EB-only class to his non-EB-only
class, positioning some of his EB students as even more capable: “And now, [ have a
small group of students, whom I’m giving problems that my gen ed students would
struggle with.” These instances demonstrate that teachers did not perceive language
as a barrier to mathematical capability for EBs; instead, they maintained high levels
of cognitive demand and prepared EBs for requiring additional enrichment.

As a cognitively demanding math task provider, Horton intentionally designed
opportunities to push students” mathematical reasoning through probing questions.
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Using a task comparing two jobs with different wages and sign-on bonuses, he chose
McDonald’s and Target as familiar and favorable job places for his students. Although
solutions involved setting up and solving systems of linear equations/functions, vari-
ous approaches, such as tables and graphs, were possible. His challenge question
was, “When is it better to work at McDonald’s?”” He explained:

This was at the end when they were comparing the graphs, and we know that
at the very end, it’s better to work at Target, but asking them, “When is it better
to work at McDonald’s? When do you make more money?” That was kind of a
nice challenge question.

In this excerpt, Horton’s aim was to guide students to find the intersection of the two
functions where their total pay would be equal, and to analyze the pay increase as
a continuous function rather than a single calculation. He also planned for students
to interpret mathematical results within the given real-world context, such as deter-
mining which job offered better compensation over specific time periods. Through
this intentional framing, Horton acts as a cognitively demanding math task provider,
giving challenging tasks to EBs and structurally inviting them to claim an identity as
rigorous math doers.

To help EBs engage with such cognitively demanding tasks, teachers actively
positioned themselves as providers of challenging math tasks while systematically
lowering linguistic barriers. For instance, they explained terms like “wage.” While
bilingual teachers provided direct translation for Spanish-speaking students, mono-
lingual teachers employed strategies such as using synonymous vocabulary, speak-
ing slowly, using pointing/gestures, providing support with understanding English
words, and arranging seating to facilitate peer assistance. By providing these tar-
geted scaffolding mechanisms, the teachers ensured that linguistic complexity did
not dilute the cognitive load of the mathematics. Ultimately, this approach directly
disrupts the deficit myth that EBs require simplified, low-level procedures; instead,
equity-oriented scaffolding allows EBs to thrive as capable math doers within rigor-
ous, high-demand academic spaces.

Power dynamics by empowering emergent bilinguals

Within inclusive/affirming storylines, classroom power dynamics were configured
to fundamentally empower students. When teachers stepped away from traditional
authoritative roles, structural control was redistributed. This power reconfiguration
is characterized by the high co-occurrence of “Supporter” with “Active Learner,”
“Facilitator” with “Contributor,” and “Co-builder and Co-learner of Knowledge”
with “Contributor.” Collectively, these configurations demonstrate that when teach-
ers yield structural authority, they dismantle monolingual and transmissionist barri-
ers. This creates a dual opening: teachers decenter their own authority, enabling EBs
to shed passive labels and assume active, expert identities within the mathematical
community.

The intersection of the “Supporter” and “Active Learner” configuration were vis-
ible when teachers structure mathematical tasks to promote student autonomy. For
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instance, Richardson reflexively positioned himself as a facilitator, interactively posi-
tioned his EBs as active learners by challenging them to explore meanings rather than
memorizing definitions: “I could just tell you what it [standard deviation] means...
The better way is if we explore changing numbers and we try to figure out together
what this means.” By decentering his authority, Richardson created a translanguag-
ing space where students could use their collective semiotic resources (e.g., home
languages, gestures, and numerical patterns) to explore complex concepts.

Teachers also expressed excitement upon observing their EBs actively engag-
ing. Ellis shared her enthusiasm when a group of EBs collaborated to set up equa-
tions: “They were definitely learning and working, and that group you’re talking to is
pretty low English. And so that was pretty cool to see them working.” By explicitly
acknowledging that students were “definitely learning and working” despite linguis-
tic barriers, she decoupled mathematical capability from English proficiency. This
discourse challenges the deficit storyline by showing that linguistic differences do not
impede cognitive processing. Horton similarly noted how a histogram task activated
a “Facilitator/Contributor” dynamic, spurring deep discussion among his EBs:

The students navigated that wonderfully and were able to go...That makes
sense to me...And so the students came up with their own way to make sense
of that...They were saying, hey, 20 is a bigger number than 10, so it should go
in the bigger interval. And I really liked how they explained and talked about
that because I had never heard that before.

By facilitating rather than intervening, Horton validated their mathematical agency
and sense-making strategies as recognized classroom expertise.

When classroom power was shared most deeply, the storyline advanced to a
co-occurrence of “Co-builder and Co-learner of knowledge” alongside students as
essential “Contributors.” Ellis frequently asked students how to say words in Span-
ish, reflexively positioning herself as a co-learner and the students as experts. The
following dialogue during an exponential task illustrates this fluid co-construction of
knowledge over the direct transmission of a solution:

Student: ;Donde esta para borrar? 64 [Where is it to delete? 64] No, no, no,
espérese, ya sé como se hace, 128. Puedo hacerlo dividido. si, ;verdad? 64, de 64
[No, no, no, wait, I know how to do it, 128. I can do it divided. Yes, right? 64, 64].
Teacher: Entonces que no es 64 multiplica con 8 o con 16, es 64 multiplica con
qué? [So it’s not 64 multiplied by 8 or 16, it’s 64 multiplied by what?]

Student: con dos [with two].

Teacher: Entonces si tienes este numero que necesitas multiplicar para recibir ...
[So, if you have this number that you need to multiply to receive...].

Student: Puedo hacer... [I can do...] 128 multiply two?

Teacher: Yeah.

Students: inaudible, 200 y algo, inaudible, por dos son ciento... inaudible [inau-
dible, 200 and something, inaudible, times two are a hundred... inaudible].
Teacher: Yeah. My gosh, good job. jPor qué multiplica por qué numero cada
vez? [Why does it multiply by what number every time?]
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Ellis responded fluently and seamlessly to the student’s Spanish questions with Span-
ish prompts, thereby legitimizing the student’s entire linguistic repertoire. Instead
of treating Spanish as an instructional accommodation, she treated it as the central
medium for mathematical thought. When the student experienced initial conceptual
confusion regarding operations, Ellis deliberately maintained her positioning as a
co-builder rather than stepping in with direct instruction, allowing the student to suc-
cessfully author the mathematical solution.

across these acts of active learning and co-building, teachers consistently posi-
tioned EBs as vital contributors. They effectively communicated that students’ lan-
guages, cultures, and mathematical ideas belonged in the discourse. Reflecting on
a post-observation lesson, Ellis summarized this, “One of my students was helping
them, and then the three new girls in the front were working together for the first
time on this stuff. And it’s nice because they’re in groups, they can help each other.”
Her observation highlights how she positioned her students not only as capable math
doers but as cooperative owners of the learning space.

Discussion

Our findings demonstrate that translanguaging serves as a transformative pedagogi-
cal lever for equity, expanding fair opportunities to learn by repositioning EBs as
mathematically capable agents. This shift directly addresses Gutiérrez’s (2012) Iden-
tity and Power dimensions of equity, redefining competence and authority within the
learning space. By empowering EBs to use their full linguistic repertoires, teachers
can dismantle rigid monolingual systems (Garcia, 2017; Yilmaz, 2021) and trans-
form curricula to address the power dynamics inherent in traditional instruction (Cer-
vantes-Soon et al., 2017).

A crucial insight from this study is the persistence and subtle manifestation of defi-
cit storylines. Even amidst inclusive attempts, these narratives often persisted, rooted
in pervasive monolingual norms (MacSwan, 2017; Yilmaz, 2021). While labels like
“passive” or “unwilling” are not exclusive to EBs, the presence of a language barrier
provides a unique rationale for their application, often conflating a need for pro-
cessing time with a lack of proficiency. These views are frequently intertwined with
teachers’ feelings of being “Under-resourced,” where systemic constraints inadver-
tently reinforce positions as “Learners with Difficulties” (Esmonde, 2011), particu-
larly when teachers maintain a “Direct Instructor” stance that limits student agency.
However, by introducing a translanguaging framework, teachers are prompted to
critically reflect on these institutional barriers, allowing them to counter-interpret
student silence not as a cognitive deficit, but as a structural challenge that requires a
pedagogical shift.

While student-centered pedagogies are broadly recognized as effective, de-cen-
tering teacher authority is a vital linguistic intervention for EBs. In teacher-directed
environments, the “Person in Power” dictates the pace, often silencing EBs who
require additional processing time or peer collaboration to bridge language gaps.
By shifting away from direct instruction, teachers remove monolingual gatekeeping,
allowing EBs to leverage their full linguistic assets to engage with rigorous content.

@ Springer



J.Yietal

This reflexive positioning transformation from direct instructors to co-builders of
knowledge transforms interactive positioning from passive recipients into active co-
constructors (Davies & Harré, 1990; Kayi-Aydar & Miller, 2018), which is essential
for equity (Cervantes-Soon et al., 2017).

Specific strategies—culturally relevant contexts (Gutiérrez, 2012), home-lan-
guage journals, and translation aids—fostered this environment. During the CSPD,
implementing challenging mathematics using linguistic assets often provided
teachers with aha moments, shifting their perceptions as they witnessed EBs’ math-
ematical brilliance. Such acts align with translanguaging principles that leverage
strengths as intellectual resources (Yi et al., 2024) and maintain high expectations
(Willging & Oliveira, 2023). Ultimately, affirming bilingual identities reduces per-
formance anxiety and rehumanizes mathematics (Gutiérrez, 2012) by valuing stu-
dents’ unique experiences (Creese & Blackledge, 2015). By cultivating dignity,
translanguaging ensures EBs are not just reproducing teacher ideas but are valued
members of the mathematical community (DiNapoli & Morales, 2021; Langer-
Osuna & Nasir, 2016).

Limitations, implications, and future research

This study is subject to several limitations. First, the small sample of six teach-
ers in one urban district limits generalizability. The observed transformations in
teacher stance and positioning configurations cannot be assumed to represent uni-
versal trajectories for all mathematics educators. Second, as researchers actively
embedded in both the PD delivery and the subsequent co-teaching processes,
our dual role as facilitators and observers introduced an unavoidable researcher
footprint. Our active involvement in shaping scaffolding strategies inevitably
influenced classroom dynamics and teacher discourse, thereby likely shaping the
frequency and nature of the inclusive practices observed. Finally, a significant
conceptual limitation of this work is the absence of direct student perspectives.
Although it is not the scope of this study, we lack the self-reported, lived experi-
ences of the EB themselves.

Consequently, our results suggest that PD must transcend technical training to
explicitly challenge beliefs about language and power, specifically confronting
deficit narratives like “unwillingness” storylines (MacSwan, 2017; Yilmaz, 2021).
Effective PD should empower teachers to examine how their reflexive positioning
shapes their interactive positioning of students (Davies & Harré, 1990; Kayi-Aydar
& Miller, 2018), while utilizing concrete activities like translation slides to cultivate
asset-based views of EBs (Yi et al., 2024; Willging & Oliveira, 2023).

Future longitudinal studies are needed to investigate the sustainability of these
positioning shifts and their long-term impact on EBs’ mathematical learning and
identity (Langer-Osuna & Nasir, 2016). Research should also incorporate EBs’
own perspectives to provide a student-centered lens on classroom dynamics (Dar-
ragh, 2016). Additionally, investigating why some teachers show minimal shifts
despite support could illuminate the ingrained beliefs or contextual barriers that
impede change.
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Ultimately, leveraging EBs’ linguistic and cultural repertoires is an ethical impera-
tive. This research joins the call to embrace multilingualism as a profound asset,
ensuring all learners are positioned as capable and empowered to engage with math-
ematical inquiry, thereby rehumanizing the learning experience (Gutiérrez, 2012).

Appendix

Translanguaging storyline codebook

Code/Position

Count

Description

Example

Exclusionary/Deficit Storylines (Monolingual Stance)

Reflexive Positioning: The teacher positions themselves as...

Direct Instructor 60

Person in Power 387

Under-resourced 168

The only conveyor of knowl-

edge and provides more
support than needed.

The only person in the class-
room who has the power to
command/direct students’
actions and make decisions.
The one unable to sup-

port EBs or has no/little
resources/skills/knowledge
to support EBs.

Interactive Positioning: The teacher positions EBs as...

Learner with 1313

Difficulties

Passive Learner 51

Unwilling to 336
Learn

Unwilling to 79
Speak

Total 2394

Learners who face multiple
challenges, frequently char-
acterizing them as lower-
performing or slower than
their non-EB peers.
Learners who only pas-
sively follow the teacher’s
directions or receive/accept
knowledge.
Non-participative in class
work by their choice.

Quiet in classrooms due to
their personality, relation-
ships, or culture.

“Okay, step five. I then rewrite my equation,
x minus three squared equals a hundred.
Next, I now get to solve this... So I’d take
my square root of a hundred, and that’s
going to be 10 or negative 10.”

“No, you got to, everyone has to write their
age up here. Go ahead.”

“The Spanish speakers I can communicate
with very effectively. It’s a struggle for
everybody else.”

“Our pace has been very slow...I don’t be-
lieve it’s language barriers for the majority.
Some. Yes. We’re just discovering all kinds
of interesting math knowledge gaps.”

“Copy, guys. Let’s pick our heads up. Let’s
copy.”

“So, the ones who aren’t necessarily willing
to participate, the one who came in late and
put his head down... We talked about where
he should sit, and he chose not to.”

“I think she’s just a little shy. I don’t know,
maybe she doesn’t have any friends here,
that could probably be. It’s true, but some
cultures do like, where women aren’t sup-
posed to talk to men.”

Inclusive/Affirming Storylines (Translanguaging Stance)

Reflexive Positioning: The teacher positions themselves as ...

Co-builder and
Co-learner of
knowledge

126

A learner who can gain
knowledge from and col-
laborate with students in
building math work.

“T: Can you draw the arrow, how do you
say, arrow [in Spanish]?
S: Flecha.”
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Translanguaging storyline codebook

Code/Position Count Description Example

Cognitively 397 The one who provides EBs ~ “One of the easier ways that I challenged

Demanding Math with cognitively demanding  students was I’d throw in outliers. I’d ask,

Provider math tasks and maintains/in- could you do this differently? What if we
creases the cognitive demand changed this?”
of the tasks.

Culturally 419 Inclusive and accommodat-  “If they have to do it in their own language,

and Linguisti- ing of students’ diverse go for it...I would never discourage them

cally Responsive cultures and languages, by from doing their own home language...they

Teacher integrating their cultural and can do it in their own language and explain
linguistic backgrounds into it in their own language. I feel like that’s a
math lessons. big way to do it.”

Facilitator 67 A facilitator or coach to “We have Javier [pseudonym], I’'m wonder-
guide students’ discussion/  ing what you wonder and notice, and you
reasoning rather than giving  can say it in Spanish, and then another
directions only. student will tell me.”

Safe Space 74 The one who can create a “Hearing them speak their own language

Creator safe and comfortable learn-  and hearing the support they get from their
ing space/environment for peers, I think, is a really good asset for them
EBs. or a supportive thing for them where they

do have that comfortability.”

Supporter 1370 A supporter who helps EBs  “Let me give you an example of this. My

learn math by provid-

ing scaffolding, such as
explanations about the given
context, guiding questions,
or translation.

Interactive Positioning: The teacher positions EBs as...

Active Learner

Capable Math
Doers

Contributor

Valuable multi-
lingual/multicul-
tural member

311

1159

2034

278

Active and independently
participating in math discus-
sions and making decisions,
rather than merely following
the teacher’s directions.
Competent mathematics
problem-solvers who can
learn or do challenging math
tasks.

Contributors who provide
important knowledge, skills,
and ideas, such as participat-
ing in instruction or helping
peers.

Valuable members, recogniz-
ing their cultural and linguis-
tic resources as significant
instructional assets.

daughter works at a restaurant, and so when
somebody pays for the food, they leave a
tip...the busier the restaurant is, the more
money my daughter makes. My daughter
works right now on Mondays, Wednesdays,
Saturdays, and Sundays. Which days do you
think my daughter makes the most money?”

“Okay, so as a group, you need to come up
with a plan, and you need to come up with
what information you need from me.”

“I think we could do more difficult than
that. I mean, I think most of my kids could
solve that one.”

“We definitely saw communication across
the room when there were wrong answers
or when they’re trying to help each other
out, during our identification of the graph
parts, in their working at their tables. Yes,
there’s definitely some talking in their own
language. So yeah, I would say that the
classroom is rich with that today.”

“So, we give them the equation and then
they figure out what is an example to go
with, and then they can also share that with
their friends or their tablemates or in differ-
ent languages.”

@ Springer



Understanding equity in multilingual math classrooms: teacher...

Acknowledgements N/A.

Funding The research leading to these results received funding from National Science Foundation under
Grant Agreement No. 1941668.

Data availability The data used in this study cannot be shared openly in order to protect participants’ pri-
vacy, as they consented to data being used only by the research team.

Declarations

Ethical approval This research study was approved by the Institutional Review Board at Towa State Uni-
versity. All participants provided informed consent prior to their involvement in the study.

Financial or non-financial interests All authors have no financial or non-financial interests to declare
related to the work submitted for publication.

Competing interest The authors declare that they have no competing or conflicts of interest to disclose in
relation to this work.

References

Boaler, J., & Greeno, J. (2000). Identity, agency and knowing in mathematics worlds. In J. Boaler (Ed.),
Multiple perspectives on mathematics teaching and learning (pp. 171-200). Ablex.

Braun, V., & Clarke, V. (2021). One size fits all? What counts as quality practice in (reflexive) thematic
analysis? Qualitative Research in Psychology, 18(3), 328-352. https://doi.org/10.1080/14780887.2
020.1769238

Callahan, R. M., & Gandara, P. (2004). On nobody’s agenda: Improving English language learners’ access
to higher education. In S. Michael (Ed.), Teaching immigrant and second-language students: Strate-
gies for success (pp. 107-127). Harvard Educational Press.

Cervantes-Soon, C. G., Dorner, L., Palmer, D., Heiman, D., Schwerdtfeger, R., & Choi, J. (2017). Combat-
ing inequalities in two-way language immersion programs: Toward critical consciousness in bilin-
gual education spaces. Review of Research in Education, 41(1), 403—427. https://doi.org/10.3102/0
091732X17690120

Creese, A., & Blackledge, A. (2015). Translanguaging and identity in educational settings. Annual Review
of Applied Linguistics, 35, 20-35. https://doi.org/10.1017/S0267190514000233

Crosby, S. (2023). A fair go: Translanguaging and assessment practices in a New Zealand junior college.
Studies in Language Assessment, 12(2), 117.

Darragh, L. (2016). Identity research in mathematics education. Educational Studies in Mathematics,
93(1), 19-33. https://doi.org/10.1007/s10649-016-9696-5

Davies, B., & Harré, R. (1990). Positioning: The discursive production of selves. Journal for the Theory
of Social Behavior, 20(1), 43—63.

Davies, B., & Harré, R. (1999). Positioning and personhood. In R. Harré & L. van Langenhove (Eds.),
Positioning theory: Moral contexts of intentional action (pp. 32—52). Blackwell Publishers.

DiNapoli, J., & Morales, H. (2021). Translanguaging to persevere is key for Latinx bilinguals’ mathemati-
cal success. Journal of Urban Mathematics Education, 14(2), Article 2. https://doi.org/10.21423/ju
me-v14i2a390

Drageset, O. G., & Ell, F. (2024). Using positioning theory to think about mathematics classroom talk.
Educational Studies in Mathematics. https://doi.org/10.1007/s10649-023-10295-0

Erath, K., Ingram, J., Moschkovich, J., & Prediger, S. (2021). Designing and enacting instruction that
enhances language for mathematics learning: A review of the state of development and research.
ZDM--Mathematics Education, 53(2), 245-262. https://doi.org/10.1007/s11858-020-01213-2

@ Springer



J.Yietal

Esmonde, 1. (2011). Mathematics learning in groups: analysing equity within an activity structure. https://
doi.org/10.1007/978-94-007-2813-4 4

Fritzen, A. (2011). Teaching as sheltering: A metaphorical analysis of sheltered instruction for English
language learners. Curriculum Inquiry, 41(2), 185-211. https://doi.org/10.1111/j.1467-873X.2011.
00548.x

Fu, D., Hadjioannou, X., & Zhou, X. (2019). Translanguaging for emergent bilinguals: Inclusive teaching
in the linguistically diverse classroom (First edition). Teachers College Press.

Garcia, O. (2017). Translanguaging in schools: Subiendo y bajando, bajando y subiendo as afterword.
Journal of Language, Identity, and Education, 16(4), 256-263. https://doi.org/10.1080/15348458.
2017.1329657

Garcia, O., & Kleifgen, J. A. (2018). Educating emergent bilinguals: Policies, programs, and practices
for English learners (Second edition). Teachers College Press. https://doi.org/10.1080/13670050.20
21.1997900

Garcia, O., Johnson, S. 1., & Seltzer, K. (2017). The translanguaging classroom: Leveraging student bilin-
gualism for learning. Caslon.

Gomez Fernandez, R. (2019). Translanguaging and equity in groupwork in the science classroom: Add-
ing linguistic and cultural diversity to the equation. Cultural Studies of Science Education, 14(2),
383-391. https://doi.org/10.1007/s11422-019-09919-w

Gutiérrez, K., & Orellana, M. (2006). The problem of English Learners: Constructing genres of difference.
Research in the Teaching of English, 40(4), 502-507.

Gutiérrez, R. (2002). Enabling the practice of mathematics teachers in context: Toward a new equity
research agenda. Mathematical Thinking and Learning, 4(2-3), 145—187. https://doi.org/10.1207/S
15327833MTL04023 4

Gutiérrez, R. (2012). Context matters: How should we conceptualize equity in mathematics education? In
B. Herbel-Eisenmann, J. Choppin, D. Wagner, & D. Pimm (Eds.), Equity in Discourse for Mathemat-
ics Education: Theories, Practices, and Policies (pp. 17-33). Springer Netherlands. https://doi.org/
10.1007/978-94-007-2813-4 2

Harré, R., & Moghaddam, F. M. (2003). The self and others: Positioning individuals and groups in per-
sonal, political, and cultural contexts. Praeger.

Herbel-Eisenmann, B. A., Wagner, D., Johnson, K. R., Suh, H., & Figueras, H. (2015). Positioning in
mathematics education: Revelations on an imported theory. Educational Studies in Mathematics,
89(2), 185-204. https://doi.org/10.1007/s10649-014-9588-5

Hunter, J. (2022). Challenging and disrupting deficit discourses in mathematics education: Positioning
young diverse learners to document and share their mathematical funds of knowledge. Research in
Mathematics Education, 24(2), 187-201. https://doi.org/10.1080/14794802.2022.2088607

I, J. (2019). Preservice teachers’ mathematics task modification for emergent bilinguals. School Science
and Mathematics, 119(3), 127-141. https://doi.org/10.1111/ssm.12325

Kaddoura, M. (2013). Think pair share: A teaching learning strategy to enhance students’ critical thinking.
Educational Research Quarterly, 36(4), 3-24.

Kayi-Aydar, H., & Miller, E. R. (2018). Positioning in classroom discourse studies: A state-of-the-art
review. Classroom Discourse, 9(2), 79-94. https://doi.org/10.1080/19463014.2018.1450275

King, N., Song, K., & Child, G. (2023). Enriching preservice teachers’ translanguaging stance and prac-
tices toward emergent bilingual learners through virtual professional development. TESOL Journal,
¢730. https://doi.org/10.1002/tesj.730

Kiramba, L. K. (2017). Translanguaging in the writing of emergent multilinguals. International Multilin-
gual Research Journal, 11(2), 115-130. https://doi.org/10.1080/19313152.2016.1239457

Langer-Osuna, J. M., & Nasir, N. S. (2016). Rehumanizing the “other”: Race, culture, and identity in
education research. Review of Research in Education, 40(1), 723—743. https://doi.org/10.3102/0091
732X16676468

Li, G. (2018). Moving toward a diversity plus teacher education: Approaches, challenges, and possibilities
in preparing teachers for English language learners. In Innovative Practices in Teacher Preparation
and Graduate-Level Teacher Education Programs. /GI Global, 215-236. https://doi.org/10.4018/97
8-1-5225-3068-8.ch013

Lopez, A. A., Turkan, S., & Guzman-Orth, D. (2017). Conceptualizing the use of translanguaging in initial
content assessments for newly arrived emergent bilingual students. ETS Research Report Series,
2017(1), 1-12. https://doi.org/10.1002/ets2.12140

@ Springer



Understanding equity in multilingual math classrooms: teacher...

Louie, N. L. (2017). The culture of exclusion in mathematics education and its persistence in equity-
oriented teaching. https://doi.org/10.5951/jresematheduc.48.5.0488

MacSwan, J. (2017). A multilingual perspective on translanguaging. American Educational Research
Journal, 54(1), 167-201. https://doi.org/10.3102/0002831216683935

Markos, A., & Himmel, J. (2016). Using sheltered instruction to support English learners (pp. 1-16).
Center for Applied Linguistics.

Moschkovich, J. N. (2012). Mathematics, the common core, and language: recommendations for math-
ematics instruction for ELs aligned with the Common core. Understanding Language Conference,
Stanford University, CA. http://ell.stanford.edu/sites/default/files/pdf/academic-papers/02-JIMoschk
ovich%20Math%20FINAL _bound%20with%20appendix.pdf

Nhongo, R., & Tshotsho, B. P. (2019). Translanguaging as an instructional method in science and mathe-
matics education in English second language classroom contexts. The Independent Journal of Teach-
ing and Learning, 14(2), 57-71. https://doi.org/10.10520/EJC-1d6fb52217

OECD. (2023). PISA 2022 results (Volume I): The state of learning and equity in education. OECD.
https://doi.org/10.1787/53f23881-en

Pinnow, R. J., & Chval, K. B. (2015). How much You wanna bet? Examining the role of positioning in
the development of L2 learner interactional competencies in the content classroom. Linguistics and
Education, 30, 1-11. https://doi.org/10.1016/j.1inged.2015.03.004

Ray-Riek, M. (2013). Powerful problem solving: Activities for sense making with the mathematical prac-
tices. Portsmouth, NH: Heinemann.

Robertson, S.-A., & Graven, M. (2019). Language as an including or excluding factor in mathematics
teaching and learning. Mathematics Education Research Journal. https://doi.org/10.1007/s13394-0
19-00302-0

Saldaia, J. (2021). The coding manual for qualitative researchers (4E [Fourth editiion]). SAGE Publish-
ing Inc.

Seals, C. A., Olsen-Reeder, V., Pine, R., Ash, M., & Wallace, C. (2020). Creating translingual teaching
resources based on translanguaging grammar rules and pedagogical practices. Australian Journal of
Applied Linguistics, 3(1), 115-132. https://doi.org/10.29140/ajal.v3n1.303

Smith, E. (2022). A teacher’s positioning of a multilingual learner in the first month of the academic year.
Research in Mathematics Education, 1-21. https://doi.org/10.1080/14794802.2022.2133004

Tai, K. W. H. (2022). Translanguaging as inclusive pedagogical practices in English-medium instruction
science and mathematics classrooms for linguistically and culturally diverse students. Research in
Science Education, 52(3), 975-1012. https://doi.org/10.1007/s11165-021-10018-6

Tait-McCutcheon, S. L., & Loveridge, J. (2016). Examining equity of opportunities for learning math-
ematics through positioning theory. Mathematics Education Research Journal, 28(2), 327-348.
https://doi.org/10.1007/s13394-016-0169-z

UNICEF, UNICEF EAPRO, &, & Benson, C. (2024). Guidance for the classroom-based assessment of
multilingual learners: Assessing languages, literacies and learning across the curriculum—UNESCO
Digital Library. https://unesdoc.unesco.org/ark:/48223/pf0000392221

Vale, C., Atweh, B., Averill, R., & Skourdoumbis, A. (2016). Equity, social justice and ethics in mathemat-
ics education. In K. Makar, S. Dole, J. Visnovska, M. Goos, A. Bennison, & K. Fry (Eds.), Research
in Mathematics Education in Australasia 2012-2015 (pp. 97-118). Springer Singapore. https://doi.o
12/10.1007/978-981-10-1419-2_6

van Es, A. E., Hand, V., Agarwal, P., & Sandoval, C. (2022). Multidimensional noticing for equity: Theo-
rizing mathematics teachers’ systems of noticing to disrupt inequities. Journal for Research in Math-
ematics Education, 53(2), 114-132. https://doi.org/10.5951/jresematheduc-2019-0018

Wagner, D., Herbel-Eisenmann, B., & Choppin, J. (2012). Inherent connections between discourse and
equity in mathematics classrooms. In B. Herbel-Eisenmann, J. Choppin, D. Wagner, & D. Pimm
(Eds.), Equity in Discourse for Mathematics Education (pp. 1-13). Springer Netherlands. https://doi
.org/10.1007/978-94-007-2813-4 1

Willging, T. M., & Oliveira, L. C. (2023). Translanguaging pedagogy in elementary mathematics. Math-
ematics Teacher: Learning and Teaching PK-12, 116(8), 586-591. https://doi.org/10.5951/MTLT.2
022.0283

Yilmaz, T. (2021). Translanguaging as a pedagogy for equity of language minoritized students. Interna-
tional Journal of Multilingualism, 18(3), 435-454. https://doi.org/10.1080/14790718.2019.1640705

@ Springer



J.Yietal

Yi, J., Sourwine, J., Erden, C., Shrestha, S., & Grando, B. A. (2024). Translanguaging for linguistically
proud mathematics classrooms. Mathematics Teacher: Learning and Teaching PK, -12(11), 824—
831. https://doi.org/10.5951/MTLT.2023.0333

Yi, J., Son, J. W., & Chang, H. (2025). Teacher positioning impact on students’ learning opportunities in
multilingual mathematics classrooms. Journal of Mathematics Teacher Education. https://doi.org/1
0.1007/310857-025-09704-3

Publisher’s note Springer Nature remains neutral with regard to jurisdictional claims in published maps
and institutional affiliations.

Springer Nature or its licensor (e.g. a society or other partner) holds exclusive rights to this article under
a publishing agreement with the author(s) or other rightsholder(s); author self-archiving of the accepted
manuscript version of this article is solely governed by the terms of such publishing agreement and appli-
cable law.

@ Springer



