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Abstract: There is a growing emphasis on the role of language in teaching and learning mathematics,
most significantly in classrooms with increased language diversity. Consequently, teachers face
considerable challenges in accommodating diverse needs and must employ strategies to support
all students. It is, therefore, crucial to provide prospective teachers with opportunities to enhance
their pedagogical approaches while raising their awareness of the relationship between language and
mathematics. In this respect, Live Brief assessments in Higher Education, which involve students
working on authentic projects/tasks from a school, may be a promising avenue. This research draws
on the 19 Live Brief group presentations prepared by a total of 118 Year 1 prospective primary
school teachers, specifically focusing on the language-related challenges faced by a local school in
early years mathematics. The data encompassed prospective teachers’ proposed practices, including
one-to-one, small group and whole class activities, that aimed to address language diversity. Data
analysis was informed by Moschkovich’s three perspectives on the relation between language and
teaching and learning mathematics, namely lexicon, register and situated-sociocultural perspectives.
While a lexicon perspective was commonly evident in the activities, the manifestation of a situated
socio-cultural perspective mainly in the one–to-one activities is noteworthy, given its social and
discursive nature. Three themes encapsulated a range of practices suggested in the findings: explicit
vocabulary teaching, different strategies of scaffolding and utilising multi-sensory approaches. While
the lexicon and register perspectives were commonly evident, the situated socio-cultural perspective
was much less commonly manifested in the practices. We offer implications to initial teacher education
curriculum, future research and policies about teaching and learning mathematics.

Keywords: language; mathematics; England; Live Brief assessment; language diversity; early years

1. Introduction

The importance of language in teaching and learning mathematics has gained increasing
attention, especially within diverse language contexts to promote equitable practices [1–8].
In Sfard and Kieran’s (2001) [9] view, mathematical thinking and doing cannot be differ-
entiated from the act of mathematical communication, which occurs through different
channels, including multiple languages, different variations of the same language, gestures,
diagrams, symbols, etc. It is, therefore, crucial that all pupils, especially if the language
of instruction is different than their home language, need to be supported to be able to
learn to communicate mathematically [3,10]. In this respect, the early years context is par-
ticularly significant. Research suggests that many socially disadvantaged children in early
years are less likely to develop their spoken language and vocabulary [11], which makes
early interventions essential to address issues around language skills and mathematics
knowledge [12,13]. Nevertheless, there appears to be a research and practice gap in terms
of how to prepare teachers to address language diversity in classrooms [14–17] to develop
meaningful interventions. Although the conceptualisation of this support, especially in
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initial teacher education, is a complex endeavour due to limited access to schools’ socio-
cultural contexts, it is vital to explore prospective teachers’ perspectives and proposed
practices through authentic assessments.

In Higher Education, Live Brief assessments (real-world projects) are one possible
avenue for providing access to schools’ realities. Typically, Live Brief assessments aim
to provide authentic tasks, which are within the scope of learning outcomes of modules,
and are presented by external organisations to university students. University students
collaborate to suggest development ideas and/or solutions to address the task at hand.
Subsequently, university tutors and external organisations provide feedback to students’
solutions/ideas. Arguably, such authentic assessments may offer enhanced access to the
complexities of schools’ practices with noteworthy caveats that we will examine in the
following sections. Addressing those caveats, Live Brief assessments may provide an oppor-
tunity for prospective teachers to influence schools by bridging theory and practice. Within
the context of this research, Live Brief assessments are utilised in an undergraduate course
focused on subject knowledge in mathematics. Students were tasked with addressing a
local school’s development idea, titled ‘How to Close the Language Gap in Early Years?’

This research addressed the following questions to address the aforementioned gaps:

• What are teaching practices that prospective teachers propose through Live Brief
presentations to address language diversity in early years mathematics? (or as the
school stated, to address ‘the language gap’ in early years mathematics).

We the authors of this paper, would like to position ourselves within this research
before we outline some key literature on this field. Primarily, we believe that our identities
have influenced how we approached this particular research, including the types of ques-
tions we asked and how we interpreted the data. Firstly, we possess language diversity
ourselves, in the sense that our home language, Turkish, is accompanied by English in
our language repertoires. Both of us have experience of teaching mathematics in Turkish
and English, in contexts where languages other than those were the dominant languages
of instruction. For instance, the first author taught mathematics in a primary school in
Finland, while the second author taught mathematics in Denmark. Moreover, we are both
passionate about teaching mathematics for social justice and reject the discourses of ‘innate
ability’ and deficit approaches. In contrast, we firmly believe that everybody can and
should learn mathematics as a human activity because it holds the power to enable asking
the right questions to understand and change the world for the better.

With these reflexive notes in mind, we begin by defining language diversity and scop-
ing the literature on the complex relationship between language diversity and mathematics.
We then offer details about the context and design of this research before presenting the
findings. We conclude with revisiting the related literature for final remarks and offer
implications for teacher education, future research and mathematics education policy.

1.1. Language Diversity and Mathematics
1.1.1. Language Diversity

Considering current world events, including migration and technological advancements,
‘mathematics education is always happening in the context of language diversity’ [18], p. 4.
Drawing from Planas et al. (2018) [5] and Barwell et al. (2016) [18], we understand language
diversity as ‘the languages of the learners as they interact with mathematics but also to the
languages for communication: official languages of instruction, languages of teaching, and
languages of thinking and learning’ [5], para. 17. The use of the term language diversity is,
therefore, not solely connected to the concepts of ‘multilingualism’ or having ‘English as
an additional language (EAL)’. Instead, it accounts for a broad range of communication
mediums such as dialects, sign languages, diagrams, symbols, etc. In fact, these very
concepts can be problematic considering teaching mathematics for social justice.

One reason is that the aforementioned concepts marginalize some groups of students
as they are not part of the norm. This may result in deficit approaches in teaching and learn-
ing mathematics, such as simplifying content to make it ‘more accessible’ [19]. Additionally,
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as Barwell et al. (2016) [18] discussed, the concepts ‘multilinguism’ and ‘EAL’ imply static
forms of communication and a particular focus on languages, rather than learners. Bar-
well et al. (2016) [18] also state that it is often difficult to have neat boundaries between
languages, hence these concepts are not particularly helpful for designing equitable math-
ematics teaching practices. García (2017) [20] agrees with this stand, by advocating for
‘translanguaging’, which involves leveraging all the language repertoires learners possess,
transcending traditional language boundaries and shifting the focus from languages to
learners. Similarly, Mazzatti (2022) [21] p. 4, defines translanguaging as ‘complex ways of
using languages to communicate, to understand, and to transform’. Nevertheless, the ways
in which these languages are used in mathematics classroom by teachers can be politically
and socially constructed under the dominance of monolingual curricular standards [22].
Chronaki et al. (2022) [22] suggest that considering the relational and interactive act of
dialogicality in translanguaging is important to prevent the marginalization of some stu-
dents. Even within the ‘monolingual’ teaching context, the term ‘heteroglossia’ is helpful
to understand the complexity of learners’ language repertoires. Bakhtin’s (1981) [23] notion
of heteroglossia refers to various forms of speech types, due to, for example, socio-cultural
differences. Language diversity includes and goes beyond the concepts of ‘multilinguism’,
‘EAL, ‘translanguaging’, and ‘heteroglossia’ and draws attention to ‘language as a resource’
rather than an obstacle. To account for such variation, while policy rhetoric commonly
utilises the term ‘English as Additional Language’ (EAL–e.g., [24]) in the context of this
paper. (While offering an extensive theoretical account on the aforementioned concepts in
this section is beyond the scope of our paper, we believe the descriptions provided above
serve to conceptually situate our research).

1.1.2. The Nature and Purpose of Mathematics

The notion that mathematics is a universal language and/or a culture-free subject,
predominantly emphasizing cognitive aspects of learning, has been challenged. The “social
turn” [25] and subsequently “socio-political turn” as termed by Gutiérrez (2013) [26], have
been influential in reconsidering the nature and purpose of mathematics education. This
change in perspective has led to an increased recognition of the interdependence between
mathematics education and the sociocultural contexts in which teaching and learning
take place. Particularly, it highlights how this context influences the languages used in
mathematics. Concepts such as ‘ethnomathematics’ [27], ‘speaking mathematically’ [28],
and more recently, the ‘situated sociocultural perspective’ [4], and the ‘culturalist perspec-
tive’ [29] reflect this shift. Furthermore, Gutierrez’s [30,31] four dimensions of equity is
another helpful framework to consider the nature and purpose of mathematics. She dis-
cusses how teaching mathematics often aims to provide ‘access’ (e.g., teaching vocabulary
in English) and ‘achievement’ (e.g., high scores in tests), but oversights ‘identity’ (e.g., how
students develop their mathematical identity within language diversity, whether they have
opportunities to use their cultural and language resources) and ‘power’ (e.g., developing
sense of agency and consciousness over mathematical learning to understand and change
the world). All these perspectives underscore that mathematics is increasingly considered
as far from being a language and culture free subject, in fact the opposite holds true.

The research on mathematics education and language has also undergone a significant
shift in perspective since its establishment in the 1970s. As such, mathematics teaching
and learning in a language-diverse context has attracted much attention, as evidenced
by the increase in research in the field (e.g., [3,10,18,30,32–34]). Initially, the focus was
on a deficit perspective, which emphasized the challenges and achievement gaps faced
in language-diverse contexts (e.g., [32]). However, there has been a transition towards
perspectives that recognize the socio-cultural and political dimensions of language and the
wide range of language repertoires learners bring to the classroom [20]. Recent changes
account for sociocultural aspects of teaching and learning mathematics and view language
as a valuable resource in mathematics education (e.g., [3,10,34]).
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1.1.3. Addressing Language Diversity through Pedagogy

The role of teachers and pedagogy in mediating language diversity in mathemat-
ics teaching has been widely addressed in the literature (e.g., [8,22,35–38]. In line with
much research in this field, Schleppegrell (2007) [39] concluded that the role of teachers
for communicating mathematically was imperative. Previous research suggested a range
of perspectives, concepts and potential support mechanisms to characterise teachers’ role
and pedagogies. For instance, Lucas et al.’s (2008) [35] concept, linguistically responsive
mathematics teaching, underscores the importance of three pedagogical practices. These
practices are acquiring knowledge of the learners’ linguistic backgrounds; identification
of potential linguistic challenges/demands that exist in the mathematics tasks; and scaf-
folding strategies to enable learners to participate and succeed in mathematics as key
pedagogical approaches to address language diversity. Scaffolding, as conceptualized by
Bruner (1975) [40], involves learning with the support of a ‘more knowledgeable other’.
Vygotsky’s (1978) [41] ideas typically complement discussions on scaffolding, as he posits
that learning occurs through social interaction in which language plays a crucial role. In
regard to specific scaffolding practices, Zahner and Sterling (2022) [42] suggested note-
taking, highlighting mathematical words, elaborating on technical terms, reasoning from
context, correcting pronunciation, using home languages, and reading textbooks, which
are captured as ‘language access strategies’. On the other hand, García (2017) [20] argued
that pedagogies should go beyond merely scaffolding and facilitate the transformation of
learners as unique subjects in language-diverse classrooms, similar to to Gutierrez’s (2007;
2012) [30,31] dimension of identity.

Home languages, as an essential component of one’s identity, have been suggested as
an indispensable resource for learning mathematics [3,8,43]. In their longitudinal research
in Germany, Peter-Koop (2010) [44] found that kindergarten children (age 5) who were
identified as migrants, demonstrated significantly better performance when they were
offered mathematical tasks in their home language. Moreover, Chronaki et al.’s (2015) [45]
found that the use of multiple languages to teach number words to children aged 4 to
6, did not only benefit the students whose home language is different than the language
of instruction; it also benefitted others. Such practices can enhance all students’ self-
confidence while challenging the assumptions around the deficit view of students with
diverse language needs. Chronaki et al.’s (2015) [45] research also underlines the importance
of collective efforts to challenge such deficit notions by involving not only children, but also
parents and teachers. Additionally, Clarkson (2009) [46] suggested a number of effective
practices in terms of the ways in which pupils’ informal language/home language can
be used to progress to a more structured and academic mathematical language. There
is a strong agreement in literature that limiting the use of home languages and in fact,
‘simplifying’ mathematical language in classrooms might inhibit students’ mathematical
understanding [4,19,47]. Such practices limit pupils’ agency [48] and in turn might affect
how they develop a positive mathematical identity [49].

Another important theme in the literature is using multimodality as a pedagogical
lens to address language diversity in mathematics. Multimodality can also be seen as
an important part of translanguaging as it refers to a range of modes to communicate
mathematical thinking, including words, body movements, listening, writing, graphing,
drawings, manipulatives, and music [18,21]. For example, activities where pupils use their
bodies and gestures can enhance collective mathematical meaning-making [50] and open
up new spaces for mathematical communication. Multimodality is particularly important
in early years contexts, as pupils often develop their own ways of communicating through
embodied activities, drawings, and manipulatives, rather than written mathematics [51].
Additionally, Sugimoto [52] employed a Language Demand Tool as a sense-making mech-
anism for prospective teachers focusing on a range of modes. The tool encompassed
different sections for students to observe, including reading, writing, listening, speaking,
and representing, alongside language support. The tool proved to be effective in redirecting
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prospective teachers’ attention to the language demands in mathematics learning and also
underscores the multimodal nature of mathematics classrooms.

In conclusion, teachers face particular challenges and opportunities in language di-
verse contexts, where they must make decisions considering the complexities, commonly
referred to as “tensions” (e.g., [18] and “teaching dilemmas” [10,53]. Challenges include de-
termining when to prioritise language over content, meaning making over discussion, and
how to effectively support the use of multiple languages [10]. In this regard, the literature
suggests that teachers might use strategies to only focus on language support and even min-
imise communication, which then limits how language diversity is utilised in mathematics
learning [8]. This is related to teachers’ beliefs and dispositions about language diversity
in mathematics as some teachers might draw from ‘deficit’ approaches [54]. Therefore,
it is crucial that prospective teachers are provided with opportunities to experience and
reflect on such dilemmas or tensions to develop their repertoires for purposeful and socially
just practices.

1.2. Context
1.2.1. Research Setting

This paper draws on Author 1′s involvement as a tutor on a module focused on subject
knowledge in mathematics for year 1 students. The programme is a 3-year undergraduate
degree in primary education studies without the Qualified Teaching Status (QTS), meaning
that students can choose different pathways, instead of becoming teachers or follow an
additional year of study to gain a QTS degree. If they choose to become teachers, they
would be teachers of mathematics for pupils aged 3–12. Although there is a possibility that
they might pursue different paths, we refer to them as ‘prospective primary teachers’ due
to the common pursuit of becoming teachers.

The module under consideration aims to provide a foundation in key knowledge and
understanding related to pedagogy and practice in early years mathematics teaching in
Early Years Foundation Stage (EYFS) (ages 3–5) and Key Stage 1 (ages 5–7). One of the
fundamental aims of the module is that students will be able to evaluate and identify good
practices in teaching mathematics. The content of the module is mainly based on subject
knowledge, but there are some insights about diverse needs in mathematics classrooms and
how to address them. Nevertheless, although there are some references to communication
and the importance of key vocabulary, language diversity is not explored within the module.
Live Brief assessments are used as a formative assessment, which constitutes the main
source of data (this will be explained in detail in the following sections).

1.2.2. National Context

In England, the importance of ‘spoken language’ is underscored, as teaching key
mathematical vocabulary is a statutory requirement in the national curriculum of mathe-
matics in England, which is the context of our research [55]. In regard to early years, Early
Years Foundation Stage (EYFS) is a national statutory framework that sets the standards
for the learning and development of children from birth to 5 years of age [56]. The EYFS
framework has undergone a significant change in 2019 to be enacted in 2021, including
changes in Early Learning Goals (ELGs) and a greater emphasis on communication and
language. Similarly, the national curriculum for mathematics [57] mentions the importance
of language in teaching and learning, including a list of key vocabulary for each area as
either statutory or non-statutory requirements. (e.g., use the language of equal to, more
than, less than (fewer), most, least). Pupils are also expected to reason mathematically
using mathematical language; however, the insights from the curriculum seem to draw
from a more cognitivist perspective, rather than socio-cultural lenses (e.g., communications
to remedy misconceptions). More specifically:

The national curriculum for mathematics reflects the importance of spoken lan-
guage in pupils’ development across the whole curriculum–cognitively, socially,
and linguistically. The quality and variety of language that pupils hear and speak
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are key factors in developing their mathematical vocabulary and presenting a
mathematical justification, argument or proof. They must be assisted in making
their thinking clear to themselves as well as others and teachers should ensure
that pupils build secure foundations by using discussion to probe and remedy
their misconceptions [57], p. 4.

As for some statistics to set the broader context, 19.5% of pupils were recorded as
having English as second language, which increases to 29.1% at the nursery level [58] in
England. This suggests that the assumption of teaching in classes without language diver-
sity should be challenged in teacher education programmes, where prospective teachers are
expected to be more equipped to address language diversity through critical, purposeful,
and socio-cultural lenses in teaching mathematics. With specific reference to the early years
context, research suggests that although the use of language rich mathematics activities is
correlated with pupils’ broader mathematics skills, early years practitioners reported low
levels of confidence in teaching mathematics in general and also a lack of opportunities to
develop their pedagogy in mathematics [59].

2. Theoretical and Analytical Framework

We used Moschkovich’s (2002) [3] three perspectives as a theoretical and analytical
framework on the relation between language and learning mathematics in this study
(Figure 1). These perspectives are lexicon, register and situated-sociocultural perspectives,
which are powerful lenses to understand and improve teaching practices to enhance
communicating mathematically, especially within diverse language contexts. Moschkovich
proposed these perspectives to describe mathematics learning with particular attention paid
to their relation to language. Each perspective emphasises particular aspects and practices
of teaching and learning mathematics. She perceives these perspectives as relational, hence
they are not mutually exclusive. More specifically, these three perspectives are nested and
reflected into instructional practices with a dynamic relation to each other.
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which differs from a situational use of mathematical terms. An example of this could be
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teaching the word ‘odd’ as referring to numbers that are not divisible by 2. Moschkovich
(2002) [3] argues that if teaching draws solely from a lexicon perspective, it will reflect a
narrow view of language and subsequently limit how teachers may assess pupils’ math-
ematical proficiency. This limitation arises because pupils may use various resources
beyond verbal and written communication in the official language of instruction to illus-
trate their mathematical thinking. Additionally, merely having the knowledge of a set of
key vocabulary may not be sufficient to participate in mathematical practices.

Register perspective refers to a language in which multiple meanings can be asso-
ciated with certain terms [39]. For example, the word ‘odd’ may denote peculiarity, in
addition to its meaning in mathematics. These multiple meanings can be confusing for
some students in accessing mathematical knowledge and differentiating it from everyday
language. However, Moschkovich (2002) [3] suggests that, in fact, the opposite might as
well be true, that is students’ using two different registers to communicate mathematically
and assisting their mathematical sense-making. Nevertheless, how these boundaries are
defined by teachers is open to debate. For example, Zahner and Sterling [42] proposed that
Bunch’s [61] pedagogical language knowledge framework with language access strategies,
referring to pedagogical practices that aim to support accessing discipline-specific terminol-
ogy, would be helpful. These strategies could be utilised to examine how teachers would
draw such boundaries and teach everyday language with discipline-specific language.

Moschkovich’s (2002, 2012) [3,4] third perspective, situated socio-cultural perspective,
however, views mathematics learning as more than acquiring vocabulary. In Moschovich’s [3]
p. 197 words, ‘A situated-sociocultural perspective can be used to describe the details and
complexities of how students, rather than struggling with the differences between the
everyday and mathematical registers or between two languages, use resources from both
registers and languages to communicate mathematically’. For instance, if the word ‘odd’
was mentioned in two different social contexts, pupils had a better chance of deriving the
meaning from those contexts and perhaps through using a range of resources including ges-
tures, objects, diagrams and their home languages. This perspective suggests that students
develop their own understanding mostly drawing from their sociocultural background and
are engaged with multiple ways of understanding and mathematical conversation. It also
acknowledges the complexities of teaching and learning, as well as its interdependency
with the context in which students engage in mathematical communication. In other words,
mathematical communication viewed as intercultural communication [29], using social, lin-
guistic, and material resources to actively engage in mathematical practices [3]. As such, it
goes beyond the mere substitution of words like ‘tortilla’ instead of ‘bread’ in mathematical
exercises to engage Latina/o students [31]. These different perspectives imply that teachers
would require a set of knowledge and skills, and perhaps employ complex, meaningful
and nuanced perspectives to address complex challenges in accommodating the diverse
language needs of their students.

3. Methods
3.1. Live Brief Task: Addressing the Language Gap in Early Years Mathematics

Live Brief is an authentic assessment method where university students work together
to solve a problem or offer a development idea for an organisation. Live Brief assessments
have been used in Higher Education to enhance collaborations between different organ-
isations and to increase students’ communication and teamwork skills through tackling
real-life problems as a group [62]. Organisations, such as schools, communicate a problem
or a development idea, which aligns with the specific learning outcomes of the module(s),
to students to offer solutions and suggestions.

As part of the module under consideration, Live Brief assessment was utilised as a
formative assessment opportunity for students to respond to a local school’s development
idea. Fundamentally, the module aims that students will develop subject knowledge of
mathematical concepts, to identify and evaluate good practice, and to work effectively
as part of a team to discuss theory and practice. In relation to these learning outcomes,
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Live Brief assessment offered a context for students to work as a group and identify good
practices to address local school’s development idea, which was about closing the language
gap in mathematics. While the module did not cover this topic specifically, students had
a chance to engage with various self-selected resources and readings. Due to structural
limitations (e.g., time), students were asked to outline their suggested practices in a group
PowerPoint presentation in English (the language of instruction).

More specifically, as part of the Live Brief task, the students were required to explain
the role of language in teaching and learning mathematics, offer an action plan for the
school and also suggest a whole-class, small group and a one–to-one activity. The school
to which the students offered their ideas and solutions was in a socio-culturally deprived
area where one-third of the students’ home languages were different than the language of
instruction, English. Table 1 presents information that was sent to students to address in
their Live Brief presentation:

Table 1. Live Brief assessment information.

The context:
The local school is a relatively small primary school with around 200 students and located in a
socially and economically deprived area. One-third of the pupils speak an additional language,
besides English. The largest multilingual groups are from Indian Heritage and Poland. According
to the school’s base line assessments, most pupils arrive at school with a vocabulary deficit and
the school put vocabulary teaching at the heart of their EYFS curriculum. Vocabulary is taught in
context and repeated in daily life. There are targeted speaking times devoted to developing
pupils’ vocabulary.

Tasks to complete:

• A brief summary explaining the importance of language in mathematics
• A roadmap/action plan aiming to close the language gap in mathematics
• Three sample activities to go with this plan (one whole class, one small group and one

one-to-one)

These activities should:

• Include suggestions to improve language rich environments
• Suggest links to mathematics in those targeted speaking times
• Consider students with different needs and backgrounds

3.2. Participants

The subject knowledge for teaching mathematics modules included 118 year 1 under-
graduate students, and all of them participated in the Live Brief group presentation. In total,
there were 19 presentations from three different groups/classes of students. Presentations
were prepared in groups, so the data presented here illustrate collective proposed practices
to address language diversity in early years mathematics. Author 1 acted as a tutor in
the module and also took part in the formative assessment process for all presentations.
Participants were not introduced to literature on the role of language in mathematics as
one of their tasks was to research this area to be able to offer evidence-informed practices.
The module was the students’ first mathematics related module in their programme; they
had previously attended modules that covered primary education, the development of
children, primary pedagogy and subject knowledge in English and science and technology.

3.3. Data Generation and Analysis

Data were collected through the formative assignment submissions, students’ group
Live Brief presentations, for the module. In groups of 5–7, students were required to
prepare a 10 min presentation, addressing the problem/development area that a local
school presented for the Live Brief task. We have analysed all 19 presentations and present
extracts from the ones we have permission to share.

We employed a reflexive thematic analysis [63] following the six stages below and
illustrated our theme construction process in Table 2:
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1. Familiarization: Author 1 had familiarity with the presentations through the students’
live presentations. Nevertheless, we both read all the presentations independently and
looked at one from each group together, thinking with Moschkovich’s (2002) [3] three
perspectives and related literature on the role of language in teaching and learning
mathematics. This stage helped us to make meaning of data in light of the literature
we have been engaging with. We made some preliminary notes for each presentation
depending on our first interpretation of data and included them as ‘group summaries’
to inform our next stages of data analysis.

2. Generating codes: We chose 2 presentations from each group and started to draw
links between Moschkovich’s perspectives and related concepts independently with
students’ proposed practices. We also identified any hybrid perspectives engrained
within some activities that could not be categorised into one perspective (i.e., oc-
currences of at least two different perspectives). We created a table (Table 3) where
the occurrences of each perspective were recorded. We utilised some sensitizing
concepts [64], in other words interpretive devices, that are derived from the literature
(e.g., [38,42]) in generating codes. These concepts included lexicon perspective (e.g.,
explicit vocabulary teaching, pupils’ writing their own definition); register perspective
(e.g., multiple meanings in everyday life and mathematics, more focus on multiple reg-
isters instead of students’ using such registers to communicate); situated-sociocultural
perspective (e.g., participating, communicating, reasoning, making sense in mathe-
matical practices using every day and mathematical discourses, language as resource).
We had frequent meetings to discuss our initial codes and potential categories in light
of the sensitizing concepts and our research question.

3. Constructing themes: Upon completion of coding all presentations and creating a
summary of the occurrence of each perspective within the proposed practices, we
started to think about possible ways of collating codes, categories, and practices
to form themes (see Table 2). We dwelled on underlying factors that might have
produced the proposed practices and some higher order concepts to capture the
essence of data, addressing our research question.

4. Reviewing themes: We reviewed the themes, cross-checking the codes, categories,
and the content of presentations to capture the dataset meaningfully and coherently.

5. Defining and naming themes: Three themes, explicit vocabulary teaching, scaffolding
and the use of multi-sensory approaches were selected to account for the students’
proposed practices in their Live Brief presentations. These themes are selected as they
had the most explanatory power to capture the essence of the data and helpfully address
our research question. Data extracts are chosen to illustrate each theme effectively.

6. Writing up: The final report has been produced collectively and reflexively, that
included cross-checking the writing with the codes, themes and data set separately
and engaging with discussions on the logical order of the themes and extracts from
the dataset. In order to make data organisation and classification more manageable,
we numbered the group presentations (e.g., G1), although we focussed on the tasks
individually. We agreed that the most common practice, explicit vocabulary teaching
should be the first one to portray the dataset.

3.4. Ethical Considerations

This research was granted ethical approval from the ethics committee at the university
and complied with the British Educational Research Association’s (2018) [65] guidelines.
Students were provided with participant information sheets and asked to give their consent
in an online form. Although the Live Brief presentation was formatively assessed, hence
no summative grades were given, students’ consent was sought at the end of the teaching
period and after grades were released, to prevent any potential conflict of interest. All iden-
tifiable information (e.g., students’ numbers, names) was removed from the presentations
as Author 2 is external to the university.
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Table 2. An illustration of theme construction.

Illustrative excerpt

Singing number related songs:
At the beginning of our lesson the whole class activity will be using songs this is a good way to close the language gap in
mathematics in the EYFS this is because using music is good for active engagement with the class, it’s also been shown that using
songs and music within the classroom can have an impact on the way children’s brains process information and enhancing their
language skills and speech. In the class we will be singing the “five little ducks” alongside singing this song we will have puppets
this is so we can give children a visual representation this will be especially useful for those children with additional language and
needs. As we are singing the song as the whole class using puppets, we will have a video of the song to help children’s cognitive
recognition. Around the room we will have numbers on the walls to make it clear for the children if they need further help and
guidance. This will then help to close the gap on mathematical language as it helps to explain the concept of ‘one more’ and
‘one less’. G9

Codes Categories Themes

• Using visual aids to scaffold
• Using music for cognitive and

emotional engagement
• Repetition of counting
• Using concrete materials (i.e.,

puppets) to scaffold

• Lexicon perspective (teaching counting
using songs, visual aids, and
puppets–providing opportunities to
learn key vocabulary)

• Register perspective (providing
opportunities for sentence frames from
daily life)

• Explicit vocabulary teaching (e.g.,
repetition of numbers, the numbers
on the walls, the concepts of ‘one
more’ and ‘one less’)

• Scaffolding (e.g., the use of puppets)
• Using multi-sensory approaches

(e.g., the use of song and video)

Table 3. The number of occurrences of Moschkovich’s perspectives in the proposed activities.

Moschkovich’s Perspectives

Activities Lexicon Perspective Register Perspective Situated Sociocultural Perspective

One-to-one activity 14 13 8

Small group activity 17 11 3

Whole class activity 19 11 3

Total occurrences 1 50 35 14
1 The reason why the total numbers do not add up to 57 (19 activities × 3 types of activities) is that some
perspectives were evident as a hybrid form. We counted the occurrences of such cases for both perspectives.

4. Findings

In the following, we present an overview summary of the occurrences of the three
perspectives in the activities proposed by the students. Subsequently, we illustrate a range
of pedagogical approaches from the students’ Live Brief presentations; namely, explicit
vocabulary teaching, scaffolding, and the use of multi-sensory approaches.

4.1. Summary of the Occurrences of Moschkovich’s Perspectives in the Proposed Practices

This brief section outlines a summary of the occurrences of Moschkovichs’s per-
spectives in one-to-one, small group and whole class activities. While the table presents
numerical data, we are not particularly interested in the frequencies solely. What we would
like to achieve here is to illustrate a distribution of occurrences within each type of activity
(i.e., one-to-one, small group, and whole class) to offer a potential starting point for future
research and practice regarding addressing language diversity through pedagogy.

Table 3 demonstrates occurrences of Moschkovich’s three perspectives within 57 pro-
posed activities, that include one-to-one, small group and whole class activities (19 each). It
appears that the majority of groups approached the role of language in mathematics mainly
from a lexicon perspective and register perspective, although this was less prominent.
Furthermore, a situated socio-cultural perspective was less significant in these practices.
While this is not surprising on its own, findings suggest that although each type of activity
manifested the three perspectives, a situated socio-cultural perspective was more evident
in one-to-one activities compared to others. Considering the social and discursive charac-
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teristics of this perspective, we would expect it to be more prominent in small group and
whole class activities. We will delve into potential reasons for this in the discussion, after
examining the details of the proposed practices in the following sections.

4.2. Proposed Practices to Address Language Diversity

This section illustrates three themes to capture a range of pedagogical approaches that
are proposed by prospective teachers. The first theme is about explicit vocabulary teaching,
which captures a range of practices including offering child-friendly definitions, creating
word walls for key terminology, and using repetition to expose pupils to the terminology.
Secondly, we will capture practices that fall into the scaffolding theme, for example, teacher
modelling and creating small groups to offer language support. Finally, we will present
a range of multi-sensory approaches, such as the use of songs and concrete materials. In
each theme, we will map Moschkovich’s three perspectives and provide example activities
from student presentations. These example activities aim to illustrate the theme under
exploration and also how these activities diverge or converge with others.

Explicit Vocabulary Teaching

Teaching key mathematical terms explicitly emerged as a common practice in the
students’ presentations. They shared a common rationale for teaching vocabulary, aiming
to address the ‘language gap’ in mathematics mostly because acquiring vocabulary was per-
ceived as the central problem that pupils had, echoing national curriculum documents and
policy rhetoric. G10, for example, underlined the significance of vocabulary development
in fostering mathematical proficiency. Similarly, most groups put an emphasis on how the
National Curriculum for Mathematics stated the importance of mathematical vocabulary
for mathematical justification, argument, or proof [57]. While there was focus on the explicit
vocabulary teaching as an activity mostly distinct from everyday life contexts, there were
some instances where the groups alluded to key vocabulary as something to be utilised in
real life. For example, G2 stated that ‘By regularly being exposed to mathematical language,
the students are more likely to understand and incorporate what they have learnt into their
everyday dialogue.’ As for how this ‘exposing’ is done, different approaches were evident,
including offering child friendly definitions, creating word walls so that pupils can see key
terms frequently and focusing on repetition for memorisation, as stated by G1:

Teacher addresses the important key words for the lesson, whilst the children
are gathered during ‘carpet time’; ensuring the mathematical terms have been
repeated and rehearsed collectively by the students multiple times to develop
their memory and familiarisation.

The suggested activities typically involved teachers starting the lesson by teaching
the definitions of words and subsequently referring to them, while questioning pupils’
understanding of those words later. Mostly, the expectation from teachers was to lead
vocabulary acquisition by creating opportunities for students. The following example
illustrates this common practice (Figure 2).

The above one–to-one activity mainly draws from a lexicon perspective as it pays at-
tention to creating opportunities to see, hear and say key terminology. However, it remains
unclear how language diversity is supported. Arguably, incorporating visuals might have
been considered as a support to learn key vocabulary. However, such approaches may lead
to rote memorization rather than supporting students’ active meaning-making processes.
Consequently, connecting mathematical language to home languages and learning key
vocabulary in context to communicate mathematical reasoning remained unaddressed.
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We observed some variations in terms of how key vocabulary was proposed to be
taught in the activities where a register perspective was manifested, including making
connections to real life and referring to multiple meanings that some key words might have.
For example, G2 commented on how confusing the word ‘take away’ might be, if it is used
to mean ‘subtract’, as it can have other connotations (e.g., take away food). As presented by
G19, the following whole-class activity offers a potential to teach vocabulary through story-
telling, while making connections to everyday life concepts and facilitating students’ own
meaning making processes through mathematical communication (Figure 3). The activity
below also creates opportunities and tools for pupils to illustrate their learning, mainly
referencing a register perspective while alluding to a situated socio-cultural perspective,
through providing opportunities for participation and social interaction by using a range
of objects (e.g., ‘porridge’ bowls). This activity diverges from other whole class activities
by at least attempting to include a situated-socio-cultural perspective. Nevertheless, it is
not a strong example where a situated socio-cultural perspective is evident. One reason is
the lack of involvement and consideration of pupils’ socio-cultural backgrounds including
their language diversity. For instance, it would be questionable how the particular book
(i.e., Goldilocks and the Three Bears) and the choice of ‘porridge’ are relatable to some
students. It is also important to note the lack of creativity here, as the practice refers to a
common mainstream early childhood activity with minimal room for language diversity.

There were a few examples where groups suggested using translators to facilitate
vocabulary acquisition of pupils with ‘EAL’ or, in fact, making connections to students’
homes to foster vocabulary learning, as illustrated by G12:

[Repetition of mathematical language at home] is a good way to help the children
of Indian and Polish descents if English is not their first language as it gives their
parents opportunities to communicate and translate with their children.
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The statement above illustrates good intentions to foster vocabulary acquisition
through parental involvement; however, it does not seem to consider potential dynamics of
home environment (e.g., parents’ education level, languages, their work commitments, etc.)
and seems to divert the teaching responsibilities to parents due to language diversity. This
subsequently limits the ways in which teachers can be agentic in their practice, mediating
language diversity within the classroom through meaningful and constructive relationships
with parents. In fact, some groups highlighted the importance of incorporating pupils’
home languages within teaching; however, it too stayed limited:

Our Action plan to close the language gap in mathematics within the EYFS
includes having labels in English, Polish and Indian as this will then incorporate
the children’s additional languages. By having labels, the children will then have
a visual aid to help the students to understand mathematical concepts. (G9)

Although including visuals with words from pupils’ home languages might be a
constructive initial step, the ways they are utilised, whether following a lexicon perspec-
tive (i.e., simply teaching key words in both languages) or register perspective (i.e., fo-
cusing meaning making through communication) or situated socio-cultural perspective
(i.e., involving mathematical discourse through social interactions) remains crucial to
explore further.

5. Scaffolding

One of the common reasons why the groups suggested scaffolding activities was the
importance of additional support from peers, teachers, and sometimes from additional
resources, particularly in small group and one-to-one activities, for addressing language
diversity. This support included teachers’ modelling, differentiation based on students’
perceived academic achievement, pairing students who speak the dominant language
(English) better (as perceived by teachers) and offering a range of representations to scaffold
students’ learning. In contrast to the previous theme of explicit vocabulary teaching,
we observed evidence of all three perspectives (lexicon, register, situated socio-cultural),
often in combination and in varying degrees. This suggests that scaffolding, if designed
meaningfully by prospective teachers, has the potential to address language diversity in
mathematics classes by creating spaces where different communication resources might
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interact. There were only three small group tasks out of nineteen that referenced a situated-
socio-cultural perspective, and one of them is presented in Figure 4. The activity reflects
aspects of a situated-sociocultural perspective while also incorporating lexicon and register
perspectives through its focus on vocabulary learning and encouraging pupils to use a
mathematics register (Figure 4).
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Similarly, G14′s incorporation of the three perspectives is presented below (Figure 5).
This is another small group activity that diverges from the rest of the small group activities
where a few sentence frames are included (e.g., ‘You need one more counter to make
five.’), following a register perspective. The word of the day component aligns with
a lexicon perspective, while providing a range of communication channels for pupils
to demonstrate their mathematical reasoning can be related to a situated-sociocultural
perspective. Nevertheless, home languages are still not considered within these practices.

Mainly, groups focused on the ‘help’ aspect of scaffolding, which was often directed to
students who have diverse language backgrounds and needs. This help would sometimes
come from teaching assistants as well as peers and teachers. In some cases, such help was
perceived similarly to the help for students with special needs, indicating a potential deficit
approach to language diversity in teaching and learning mathematics.

To support children with English as an additional language/speech difficulty, a
speech therapist will attend our activity and provide us feedback for those who
may need extra support. (G4)

It is important to note that Bruner’s (1975) [41] concept of scaffolding was envisaged to
be about social interactions, reciprocal and active processes. For example, there was not any
convincing evidence in the dataset in which pupils’ diverse language backgrounds would
be used as resources to scaffold mathematics learning within the classroom. In fact, the
most common strategy for scaffolding was a whole-class question–answer strategy, which
was led by teachers to create opportunities for engagement. We also noted that scaffolding
in whole-school activities was mainly through additional resources that teachers would
bring into the classroom, such as concrete materials, flashcards, labels including translated
words, word walls to assist students’ memory and retention. These resources offer a space
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and opportunity to communicate mathematically in different ways; however, how they are
utilised remains to be seen.
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6. The Use of Multisensory Approaches

Most students perceived the use of multi-sensory approaches, such as incorporating
songs, the use of various manipulatives and representations including concrete materials
(e.g., Numicons, Unifix cubes) and visuals, the use of play, especially in outdoor learning
environments and cooking. Repeated rationales of those practices include making real-
life connections, encouraging communication, and also addressing language diversity.
However, there were cases where some groups attempted to use such approaches to
minimize language-related demands to make the content ‘accessible’ for everyone. This is
also a reflection of an approach that sees ‘language as a barrier’, and subsequently some
groups proposed their solution as using language less. For example, G11 attempted to use
visuals, potentially gestures, and body movements to create opportunities for addressing
language diversity in their small group activity (Figure 6). This resonated with other small
group activities in the cohort and resembled another mainstream activity that can easily be
found online. Their suggested practice remained limited, and in fact, problematic, as the
main aim appeared to be minimizing language exchanges. This was particularly evident in
the following quotation: ‘This helps with language barriers as the children are using their
spatial skills rather than a language they don’t understand’. Although embodied activities
have the potential to address language diversity [50], it is imperative to explore prospective
teachers’ rationale and enactment of proposed practices in real life.
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Nevertheless, there were other instances where the groups focused on the ‘participa-
tion’ element of using a range of multi-sensory approaches. For example, G15 suggested a
play-based activity with large trays filled with coloured water and different sized, clear
containers to teach about measurement. The participatory element included tasks such
as interacting with those resources through independent play to a more structured play
with guided questions, estimation (e.g., ‘ask them to guess how many scoops do you think
will fill this container?), and communicating their mathematical reasoning (e.g., how do
you know which one is biggest?). While these practices were mainly small group tasks,
there were whole class examples too. For example, G14 suggested that the class would
sing the ‘five little ducks’ song while acting out like the ducks and answer questions such
as ‘how many ducks have gone away’, ‘if there is one less, how many will we have? Are
there more ducks with mummy or less ducks?’ This practice aimed to teach vocabulary,
such as ‘more than’ and ‘less than’ through the song and role playing as a whole group.
Those proposed activities, which draw mainly from a register perspective while tapping
into a situated socio-cultural perspective (through offering situations where pupils can
communicate mathematically through their bodies, gestures, for example), are essential to
address language diversity in mathematics. This is mainly because the multimodal nature
of these tasks enables different language repertoires to be activated, hence the increased en-
gagement in mathematical communication. Nevertheless, home languages are still ignored
to a great extent within these activities.

Following a multimodality trend, most of the activities were suggested to be outdoors
so as to relate to different senses, such as touching, seeing, smelling, hearing, etc. There was
an agreement among the groups that outdoor play would put key vocabulary in context,
provide enhanced opportunities for communication and facilitate cognitive and emotional
engagement. Another example of a multi-sensory approach was cooking and G17′s pro-
posed practice below is a good example that captures the content of similar activities
(Figure 7). In this small group activity, students were encouraged to communicate mathe-
matically in order to prepare a fruit salad. Language diversity appeared to be addressed
through pictorial cues alongside written instructions and also offering opportunities to
illustrate mathematical thinking (e.g., sharing the blueberries). If home languages were
incorporated within these activities (e.g., in the pictorial cues), there would be a greater
chance to address language diversity.
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7. Discussion and Implications

Drawing from our findings, we organise our discussion section focusing on two areas:
how language diversity is seen and operationalised in the activities that are proposed by
prospective teachers and how the nature of mathematics as a subject might be perceived by
them. These two areas, we believe, are two strong starting points to zoom-out from our
data and compare our findings with literature, to offer implications to teacher education,
future research, and policies.

8. Language Diversity: A ‘Problem’, Resource, or a Neglected Aspect?

While some groups considered language diversity in the proposed activities, the majority
either did not acknowledge it in their presentations or appeared to view such diversity as a
problem to be resolved. This finding concurs with related literature that teacher education
programmes are struggling to prepare prospective teachers with adequate knowledge and
skills to address language diversity in teaching and learning mathematics [8,14–16]. After
critically reflecting on our research context, it became evident that the module with which
Live Brief assessments are associated includes limited content about addressing language
diversity in teaching and learning mathematics. More specifically, the content of the module is
mostly filtered through the dominant policy rhetoric (i.e., EAL), possibly leading students to
see language diversity as a special need that is often classified in the same group with dyslexia
and dyscalculia, for example. This might indicate that some Initial Teacher Education curricula
may not be utilising research-informed practices effectively to address diversity [66] or may
include very limited, if any, content to prepare prospective teachers in this regard [14,67].
Furthermore, while university tutors have no control over the specific content of the Live
Brief assessment, it would be valuable to dedicate some time to explore the topic once it has
been finalized by local schools. Reflecting on this, introducing current debates regarding
language diversity in mathematics within the specific school context and also encouraging
students to take risks, be creative and design their own practices (rather than mimicking
mainstream practices) could provide a more effective starting point for students. Moreover,
despite students being provided with contextual information about the school, they lacked
information about the pupils themselves. If there were opportunities for our students to pose
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questions about the pupils, they could potentially design more meaningful activities to address
language diversity. Without taking such steps and providing support to prospective teachers,
relying solely on the implementation of Live Brief assessments as a means to address these
issues by offering authentic real-life contexts may not fully achieve their intended purposes.
Therefore, providing opportunities for students to practice, even on a small scale, appears to
be essential.

The lack of professional support could also be exacerbated by limited guidance and
direction through the nationally produced curriculum documents [8,17]. Findings sug-
gested that the national curriculum for mathematics documents in England appeared to be
students’ first sense-making tool. Although there is a separate document outlining how to
support pupils who have ‘English as an additional language’ [24] and there are some refer-
ences to the role of language in the teaching and learning of mathematics, there are not any
specific formal guidelines available for addressing language diversity in mathematics [57].
This opens questions around how the politics of ‘diversity’ discourses and practices are
perceived by the government and how these perspectives might be translated into a range
of curriculum making practices, including the production of guidelines. Prospective teach-
ers should be encouraged to pose similar questions in their teacher education programmes
to better understand how mathematics education is strongly connected to politics.

A range of interventions were evident including extra tuition by teachers, strength-
ening home–school connections, one–one activities to teach mathematical terminology in
English, and having visual aids in students’ home language, echoing the literature in this
area [5,42]. Although some of the interventions have the potential to tap into more socio-
cultural aspects of teaching and learning mathematics (e.g., strengthening home–school
connections, and incorporating students’ languages within teaching), these perspectives
often lacked criticality and remained superficial. This was particularly evident when stu-
dents proposed diverting the responsibility of involving home-languages to parents, solely
through parents’ involvement in pupils’ learning at home. Additionally, there were other
groups attempting to make connections to pupils’ home languages by using web-based
translators during teaching or investing in flash cards where key vocabulary appears to
be in different languages. This aligns with research indicating that early career teachers
prioritize vocabulary in mathematics teaching practices, but are less likely to incorporate
mathematical communication and discourse [38]. Although these steps are valuable and
illustrate an awareness of language diversity, Gutierrez (2002) [68] argues that it is not suffi-
cient to solely teach key vocabulary in home languages. Instead, teachers should honour
pupils’ diverse experiences, come to know their students through informal dialogues, avoid
applying deficit approaches and provide rich opportunities for discussions in mathematics
classrooms. For example, creating translanguaging spaces and challenging monolingual
curriculum standards [22] through encouraging students to use home languages while
solving mathematical tasks and discussing with peers, using their funds of knowledge, and
avoiding deficit discourses are key in addressing language diversity. As such, we reiterate
that Live Brief assessments might be limited without nuanced contextual information to
outline such practices or a space for prospective teachers to imagine what translanguaging
might look like in a unique context. It was striking, but not surprising (considering most of
the current policy guidance), to see that the majority of presentations mentioned having
English as a second language in a similar vein with students having special needs, such as
dyslexia and dyscalculia. This implies that in such perspectives a deficit approach might
be evident, as reported elsewhere [36,54]. It is, therefore, essential to explore prospective
teachers’ perspectives on and attitudes towards language diversity as these will be the
building blocks of their future practices.

The proposed practices suggested that students tended to address language diversity
more in the small group and one–one activities with an emphasis of scaffolding by using
diverse teaching materials. The most common practice addressing the role of language
was teaching vocabulary explicitly at the beginning of the lesson to a whole class. As
aforementioned, this would have serious consequences in the way pupils are supported
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and assessed in terms of their mathematics competence (e.g., a limited view of language,
not acknowledging and/or valuing other resources pupils might use). Moreover, while
groups showed flexibility to adopt multisensory approaches for all types of activities, the
integration of different senses lacked meaningful connections to mathematical communica-
tion and discourse. Although these activities (mostly from very typical early childhood
practices that can be found online) were often presented as being relevant to real-life con-
texts, their actual relevance to students’ lives remained uncertain. Therefore, it is suggested
that prospective teachers should be provided with rich opportunities to develop their
pedagogical repertoires and instances to interrupt their thinking about the role of language
in teaching and learning mathematics. Nevertheless, some research argues that teachers
might face dilemmas (e.g., [10] and tensions (e.g., [18]) to balance and address such a range
of diversity in the classroom, hence, continuous professional development and willingness
to improve practice for promoting social justice for everyone seem to be the key.

9. Mathematics: A Language Free Subject or a Communication Tool?

The nature and purpose of mathematics as a school subject has attracted much at-
tention [69], especially in recent decades from a socio-cultural lens [26]. Although some
teachers often perceive mathematics as a language-free subject [52], recent theoretical and
empirical contributions in this area strongly disputed such long-standing beliefs [4,18,36,70].
Nevertheless, it appears from the groups’ presentations that there are still some traces of
such beliefs into the proposed practices. For example, there is an indication that teaching
key vocabulary and symbols would be sufficient to address the ‘language gap’. Further-
more, some tasks aimed to minimise verbal communication, most likely with good inten-
tions that pupils with language diversity would be less challenged in terms of language
and could divert their attention to mathematics content. However, the literature suggests
the opposite, maintaining that mathematics teaching should be language rich, actively
involve students’ socio-cultural and language backgrounds meaningfully and focus more
on students’ mathematical reasoning, problem solving and thinking processes [4,35,70].

Furthermore, a situated socio-cultural perspective was evident more within one–one
tasks, while we would expect to observe more occurrences in small group and whole
group tasks considering the social and discursive nature of this perspective [4]. Prospective
teachers might find addressing language diversity more manageable in their one–one
interactions, potentially due to a lack of pedagogical repertoire of inclusive differentiation in
whole-class activities and a lack of awareness of how to facilitate meaningful mathematical
communication between peers. Additionally, students might approach language diversity
from deficit perspectives, resulting in individualized interventions, rather than using
language as a resource within small group and whole class discursive activities.

The aforementioned observations in the dataset can be a result of a lack of critical
engagement with teaching mathematics, a lack of creativity and perhaps a lack of awareness
of sociocultural aspects of teaching and learning mathematics. Additionally, the dominance
of cognitive perspectives in teaching and learning, in general, might inhibit prospec-
tive teachers’ noticing other aspects, including social, cultural, linguistic, historical, and
economic [52], especially in a subject like mathematics, where most people think it is
isolated or universal [71]. Consequently, this often leads to practices that minimise the
use of a range of language repertoires students bring to the classrooms, with the belief
that numbers and symbols can solely convey mathematical concepts without rich discur-
sive opportunities. Hence, we were left with the question of whether the groups would
propose different kinds of practices if the subject was different, for instance, English or
Social Sciences, with the same purpose, closing the ‘language gap’. Future research can
investigate such differences or similarities to examine the influence of prospective teachers’
perspectives and beliefs on the nature of the subject and the subsequent impact on the
design of teaching practices to address language diversity.



Educ. Sci. 2023, 13, 1025 20 of 23

10. Final Remarks

We would like to end this paper by offering future-oriented discussion points and
questions, to be considered in research, practice, and policy. First and foremost, the
students’ proposed practices were limited in terms of addressing language diversity and
lacked creativity and criticality. This issue should be further explored with a particular
attention to students’ long-standing beliefs about the nature and purpose of mathematics as
a school subject and critical perspectives on addressing language diversity in the teaching
and learning of mathematics. Additionally, this was a strong sign for us, especially the
first author, who taught the module under exploration, to revise the curriculum with a
particular attention to language diversity. There needs to be opportunities for students to
interrupt their current thinking so that they can critically reflect on how they can design
their practices in consideration to socio-cultural aspects and a range of resources pupils
might use (including gestures, home languages, artifacts, diagrams, objects, etc.), apart
from symbols and numbers. We are convinced that, as Moschkovich (2002) [3] p. 203
rightly stated, ‘a situated socio-cultural perspective opens the way for seeing complexity
and competence’ in teaching and learning mathematics. Second, our research drew from
the proposed practices, hence we did not have a chance to observe how these practices
would be enacted in classrooms. Perhaps there would be a range of opportunities where our
students would notice various dynamics, which subsequently would (or not) influence their
actual practices. Therefore, it is essential to create opportunities for prospective teachers
to move beyond the Live Brief assessment as a presentation, but in fact, obtain a chance
to enact their proposed solutions in context so that pupils’ voices and identities can also
be taken into account. Finally, considering the influence of curriculum policies, including
statutory requirements in the curriculum documents, it is crucial that the discussions
around language diversity and how to address it through socially just perspectives should
be at the heart of both policy discourse and practice.

Author Contributions: Conceptualization, S.H.A. and D.S.I.; methodology, S.H.A.; formal analy-
sis, D.S.I. and S.H.A.; data curation, S.H.A.; writing—original draft preparation S.H.A. and D.S.I.;
writing—review and editing, S.H.A. and D.S.I. All authors have read and agreed to the published
version of the manuscript.

Funding: This research received no external funding.

Institutional Review Board Statement: The study was conducted according to the guidelines of the
British Educational Research Association, and approved by the School Research Ethics Panel (SREP)
(ETH2223-5276—31 March 3023).

Informed Consent Statement: Informed consent was obtained from all subjects involved in the
study. Citations, references and figures within the students’ slides are deleted due to copyright issues.

Data Availability Statement: The data that support the findings of this study are not publicly
available for confidentiality reasons, as they include information that may disclose participants’
identity. The parts of the data that do not include personal information may be available from the
corresponding author upon request.

Conflicts of Interest: The authors declare no conflict of interest.

References
1. Barwell, R.; Moschkovich, J.N.; Phakeng, M. Language diversity and mathematics: Second language, bilingual, and multilingual

learners. In Compendium for Research in Mathematics Education; Cai, J., Ed.; National Council of Teachers of Mathematics: Reston,
VA, USA, 2017; pp. 583–606.

2. Khisty, L.L. Making inequality: Issues of language and meanings in mathematics teaching with Hispanic students. In New
Directions for Equity in Mathematics Education; Secada, W.G., Fennema, E., Adajian, L.B., Eds.; Cambridge University Press: New
York, NY, USA, 1995; pp. 279–297.

3. Moschkovich, J. A Situated and Sociocultural Perspective on Bilingual Mathematics Learners. Math. Think. Learn. 2002, 4, 189–212.
[CrossRef]

4. Moschkovich, J. Mathematics, the Common Core, and Language: Recommendations for Mathematics Instruction for ELs Aligned with the
Common Core; Stanford University: Stanford, CA, USA, 2012.

https://doi.org/10.1207/S15327833MTL04023_5


Educ. Sci. 2023, 13, 1025 21 of 23

5. Planas, N.; Morgan, C.; Schütte, M. Mathematics education and language: Lessons and directions from two decades of research.
In Developing Research in Mathematics Education. Twenty Years of Communication, Cooperation and Collaboration in Europe; Dreyfus, T.,
Artigue, M., Potari, D., Prediger, S., Ruthven, K., Eds.; Routledge: New York, NY, USA, 2018; pp. 196–210.

6. Prediger, S.; Wilhelm, N.; Büchter, A.; Gürsoy, E.; Benholz, C. Language Proficiency and Mathematics Achievement: Empirical
study of language-induced obstacles in a high stakes test, the central exam ZP10. J. Mathematik-Didaktik 2018, 39 (Suppl. 1), 1–26.
[CrossRef]

7. Wagner, D.; Moschkovich, J.N. International Perspectives on Language and Communication in Mathematics Education. In
Language and Communication in Mathematics Education; Moschkovich, J.N., Wagner, D., Bose, A., Mendes, J.R., Schütte, M., Eds.;
International Perspectives; Springer: Cham, Switzerland, 2018; pp. 3–9.

8. Xenofontos, C. Teaching mathematics in culturally and linguistically diverse classrooms: Greek-Cypriot elementary teachers’
reported practices and professional needs. J. Urban Math. Educ. 2016, 9, 94–116. [CrossRef]

9. Sfard, A.; Kieran, C. Cognition as Communication: Rethinking Learning-by-Talking Through Multi-Faceted Analysis of Students’
Mathematical Interactions. Mind Cult. Act. 2001, 8, 42–76. [CrossRef]

10. Adler, J. Teaching Mathematics in Multilingual Classrooms; Kluwer: Dordrecht, The Netherlands, 2001.
11. Buckingham, J.; Beaman, R.; Wheldall, K. Why poor children are more likely to become poor readers: The early years. Educ. Rev.

2014, 66, 428–446. [CrossRef]
12. Lim, C.-I.; Maxwell, K.L.; Able-Boone, H.; Zimmer, C.R. Cultural and linguistic diversity in early childhood teacher preparation:

The impact of contextual characteristics on coursework and practica. Early Child. Res. Q. 2009, 24, 64–76. [CrossRef]
13. Nelson, G.; Carter, H. How early mathematics interventions support mathematics vocabulary learning: A content analysis. Curric.

J. 2022, 33, 443–459. [CrossRef]
14. Edmonds-Wathen, C. Responding to the mathematics curriculum with language and culture. J. Math. Cult. 2017, 11, 36–63.
15. Essien, A.; Chitera, N.; Planas, N. Language diversity in mathematics teacher education. Challenges across three countries. In

Mathematics Education and Language Diversity. The 21st ICMI Study; Barwell, R., Clarkson, P., Halai, A., Kazima, M., Moschkovich,
J., Planas, N., Phakeng, M.S., Valero, P., Ubillús, M.V., Eds.; Springer: New York, NY, USA, 2016; pp. 103–119.

16. Mills, C.; Ballantyne, J. Social justice and teacher tducation: A systematic review of empirical work in the field. J. Teach. Educ.
2016, 67, 263–276. [CrossRef]

17. Patadia, H.; Thomas, M. Multicultural aspects of mathematics teacher education programmes. Math. Teach. Educ. Dev. 2002, 4,
56–66.

18. Barwell, R.; Clarkson, P.; Halai, A.; Kazima, M.; Moschkovich, J.; Planas, N.; Phakeng, M.S.; Valero, P.; Villavicencio Ubillús, M.
(Eds.) Mathematics Education and Language Diversity: The 21st ICMI Study; Springer International Publishing: Berlin/Heidelberg,
Germany, 2016. [CrossRef]

19. Gorgorió, N.; Planas, N. Teaching Mathematics in Multilingual Classrooms. Educ. Stud. Math. 2001, 47, 7–33. [CrossRef]
20. García, O. Problematizing linguistic integration of migrants: The role of translanguaging and language teachers. In The Linguistic

Integration of Adult Migrants/L’intégration Linguistique des Migrants Adultes. Some Lessons from Research/Les Enseignements de la
Recherché; Beacco, J.C., Krumm, H.-J., Little, D., Thalgott, P., Eds.; Council of Europe; De Gruyter Mouton: Berlin, Germany, 2017;
pp. 11–26.

21. Valencia Mazzanti, C. Translanguaging, multilingualism, and multimodality in young children’s mathematics learning. Contemp.
Issues Early Child. 2022. [CrossRef]

22. Chronaki, A.; Planas, N.; Svensson Källberg, P. Onto/Epistemic Violence and Dialogicality in Translanguaging Practices Across
Multilingual Mathematics Classrooms. Teach. Coll. Rec. 2022, 124, 108–126. [CrossRef]

23. Bakhtin, M. The Dialogic Imagination: Four Essays; Emerson, C.; Holquist, M., Translators; University of Texas Press: Austin, TX,
USA, 1981.

24. Department for Education [DfE]. English as an Additional Language (EAL). Available online: https://help-for-early-
years-providers.education.gov.uk/get-help-to-improve-your-practice/english-as-an-additional-language-eal (accessed on
1 June 2023).

25. Lerman, S. The social turn in mathematics education research. In Multiple Perspectives on Mathematics Teaching and Learning; Boaler,
J., Ed.; Ablex Publishing: New York, NY, USA, 2000; pp. 19–44.

26. Gutiérrez, R. The sociopolitical turn in mathematics education. J. Res. Math. Educ. 2013, 44, 37–68. [CrossRef]
27. D’Ambrosio, U. Ethnomathematics and its place in the history and pedagogy of mathematics. Learn. Math. 1985, 5, 44–48.
28. Bishop, A.J. Mathematical Enculturation: A Cultural Perspective on Mathematics Education; Kluwer Academic Publishers: Amsterdam,

The Netherland, 1988.
29. Prediger, D.J. Abilities, Interests, and Values: Their Assessment and their Integration via the World-of-Work Map. J. Career Assess.

2002, 10, 209–232. [CrossRef]
30. Gutiérrez, R. (Re)defining equity: The importance of a critical perspective. In Improving Access to Mathematics: Diversity and Equity

in the Classroom; Nasir, N., Cobb, P., Eds.; Teachers College Press: New York, NY, USA, 2007; pp. 37–50.
31. Gutiérrez, R. Context Matters: How Should We Conceptualize Equity in Mathematics Education? In Equity in Discourse for

Mathematics Education; Herbel-Eisenmann, B., Choppin, J., Wagner, D., Pimm, D., Eds.; Springer: Dordrecht, The Netherlands,
2012; pp. 17–33. [CrossRef]

32. Austin, J.L.; Howson, A.G. Language and mathematics education. Educ. Stud. Math. 1979, 10, 161–197. [CrossRef]

https://doi.org/10.1007/s13138-018-0126-3
https://doi.org/10.21423/jume-v9i1a263
https://doi.org/10.1207/S15327884MCA0801_04
https://doi.org/10.1080/00131911.2013.795129
https://doi.org/10.1016/j.ecresq.2008.10.003
https://doi.org/10.1002/curj.147
https://doi.org/10.1177/0022487116660152
https://doi.org/10.1007/978-3-319-14511-2
https://doi.org/10.1023/A:1017980828943
https://doi.org/10.1177/14639491221130780
https://doi.org/10.1177/01614681221104040
https://help-for-early-years-providers.education.gov.uk/get-help-to-improve-your-practice/english-as-an-additional-language-eal
https://help-for-early-years-providers.education.gov.uk/get-help-to-improve-your-practice/english-as-an-additional-language-eal
https://doi.org/10.5951/jresematheduc.44.1.0037
https://doi.org/10.1177/1069072702010002006
https://doi.org/10.1007/978-94-007-2813-4_2
https://doi.org/10.1007/BF00230986


Educ. Sci. 2023, 13, 1025 22 of 23

33. Gutstein, E. Connecting community, critical, and classical knowledge in teaching mathematics for social justice. Mont. Math.
Enthus. Monogr. 2007, 1, 109–118.

34. Khisty, L.L.; Chval, K.B. Pedagogic discourse and equity in mathematics: When teachers’ talk matters. Math. Educ. Res. J. 2002, 14,
154–168. [CrossRef]

35. Lucas, T.; Villegas, A.M.; Freedson-Gonzalez, M. Linguistically Responsive Teacher Education: Preparing Classroom Teachers to
Teach English Language Learners. J. Teach. Educ. 2008, 59, 361–373. [CrossRef]

36. Planas, N.; Civil, M. Working with mathematics teachers and immigrant students: An empowerment perspective. J. Math. Teach.
Educ. 2009, 12, 391–409. [CrossRef]

37. Strohmaier, A.R.; Albrecht, I.; Schmitz, A.; Kuhl, P.; Leiss, D. Which Potential Linguistic Challenges do Pre-Service Teachers
Identify in a Mathematical Expository Text? J. Math. Didakt. 2023, 44, 295–324. [CrossRef] [PubMed]

38. Turner, E.; Roth McDuffie, A.; Sugimoto, A.; Aguirre, J.; Bartell, T.G.; Drake, C.; Foote, M.; Stoehr, K.; Witters, A. A study of early
career teachers’ practices related to language and language diversity during mathematics instruction. Math. Think. Learn. 2019,
21, 1–27. [CrossRef]

39. Schleppegrell, M.J. The Linguistic Challenges of Mathematics Teaching and Learning: A Research Review. Read. Writ. Q. 2007, 23,
139–159. [CrossRef]

40. Bruner, J. The ontogenesis of speech acts. J. Child Lang. 1975, 2, 1–19. [CrossRef]
41. Vygotsky, L.S. Mind in Society: The Development of Higher Psychological Processes; Harvard University Press: Cambridge, MA,

USA, 1978.
42. Zahner, W.; Aquino-Sterling, C.R. Are the words as important as the concepts? Using pedagogical language knowledge to expand

analysis of mathematics teaching with linguistically diverse students. Math. Educ. Res. J. 2022, 34, 457–477. [CrossRef]
43. Setati, M.; Adler, J. Between languages and discourses: Language practices in primary multilingual mathematics classrooms in

South Africa. Educ. Stud. Math. 2000, 43, 243–269. [CrossRef]
44. Peter-Koop, A. Supporting Children Potentially at Risk in Learning Mathematics–Findings of an Early Intervention Study. In

Proceedings of the Sixth Congress of the European Society for Research in Mathematics Education, Lyon, France, 28 January–1
February 2010; Available online: http://erme.site/wp-content/uploads/2021/06/cerme6_proceedings.pdf (accessed on 30
May 2023).

45. Chronaki, A.; Mountzouri, G.; Zaharaki, M.; Planas, N. Number words in ‘other’ languages: The case of little Mariah. In
Proceedings of the CERME 9-Ninth Congress of the European Society for Research in Mathematics Education, Prague, Czech
Republic, 4–8 February 2015; pp. 1347–1353.

46. Clarkson, P.C. Mathematics teaching in Australian multilingual classrooms: Developing an appropriate approach to the use of
classroom languages. In Multilingual Mathematics Classrooms: Global Perspectives; Barwell, R., Ed.; Multilingual Matters: Bristol,
UK, 2009; pp. 145–160.

47. Adler, J. A participatory-inquiry approach and the mediation of mathematical knowledge in a multilingual classroom. Educ. Stud.
Math. 1997, 33, 235–258. [CrossRef]

48. Graven, M. Poverty, inequality, and mathematics performance: The case of South Africa’s postapartheid context. ZDM 2014, 46,
1039–1049. [CrossRef]

49. Khilji, M.A.; Xenofontos, C. “With maths you can have a better future”: How children of immigrant background construct their
identities as mathematics learners. Scand. J. Educ. Res. 2023, 1–16. [CrossRef]

50. Kelton, M.L.; Ma, J.Y. Reconfiguring mathematical settings and activity through multi-party, whole-body collaboration. Educ.
Stud. Math. 2018, 98, 177–196. [CrossRef]

51. Worthington, M. Mathematics and symbolic meanings: From pretend play to problem solving. In Beginning Teaching: Beginning
Learning, 5th ed.; Moyles, J., Georgeson, J., Payler, J., Eds.; The Open University: Milton Keynes, UK, 2017; pp. 131–143.

52. Sugimoto, A.T. Language Demands Tool: Attuning Prospective Teachers’ Vision to the Role of Language in Mathematics
Education. Math. Teach. Educ. 2022, 10, 178–190. [CrossRef]

53. Adler, J. A language of teaching dilemmas: Unlocking the complex multilingual secondary mathematics classroom. Learn. Math.
1998, 18, 24–33.

54. Langer-Osuna, J.; Moschkovich, J.; Norén, E.; Powell, A. Student agency and counter-narratives in diverse multilingual math-
ematics classrooms. In Mathematics Education and Language Diversity; Setati, M., Nkambule, T., Goosen, L., Eds.; Springer:
Berlin/Heidelberg, Germany, 2016; pp. 163–173.

55. Department for Education [DfE]. DfE Strategy 2015–2020. World-Class Education and Care. 2016. Available online: https://assets.
publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/508421/DfE-strategy-narrative.pdf (ac-
cessed on 1 June 2023).

56. Department for Education [DfE]. Statutory Framework for the Early Years Foundation Stage. Setting the Standards for Learn-
ing, Development and Care for Children from Birth to Five. 2021. Available online: https://assets.publishing.service.gov.
uk/government/uploads/system/uploads/attachment_data/file/974907/EYFS_framework_-_March_2021.pdf (accessed on 1
June 2023).

57. Department for Education [DfE]. The National Curriculum KS1–4. 2013. Available online: https://assets.publishing.service.gov.
uk/government/uploads/system/uploads/attachment_data/file/335158/PRIMARY_national_curriculum_-_Mathematics_
220714.pdf (accessed on 1 June 2023).

https://doi.org/10.1007/BF03217360
https://doi.org/10.1177/0022487108322110
https://doi.org/10.1007/s10857-009-9116-1
https://doi.org/10.1007/s13138-023-00220-6
https://www.ncbi.nlm.nih.gov/pubmed/37359760
https://doi.org/10.1080/10986065.2019.1564967
https://doi.org/10.1080/10573560601158461
https://doi.org/10.1017/S0305000900000866
https://doi.org/10.1007/s13394-020-00352-9
https://doi.org/10.1023/A:1011996002062
http://erme.site/wp-content/uploads/2021/06/cerme6_proceedings.pdf
https://doi.org/10.1023/A:1002976114883
https://doi.org/10.1007/s11858-013-0566-7
https://doi.org/10.1080/00313831.2023.2204108
https://doi.org/10.1007/s10649-018-9805-8
https://doi.org/10.5951/MTE.2021.0009
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/508421/DfE-strategy-narrative.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/508421/DfE-strategy-narrative.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/974907/EYFS_framework_-_March_2021.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/974907/EYFS_framework_-_March_2021.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/335158/PRIMARY_national_curriculum_-_Mathematics_220714.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/335158/PRIMARY_national_curriculum_-_Mathematics_220714.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/335158/PRIMARY_national_curriculum_-_Mathematics_220714.pdf


Educ. Sci. 2023, 13, 1025 23 of 23

58. Gov.UK. Schools, Pupils and Their Characteristics. June 2023. Available online: https://explore-education-statistics.service.gov.
uk/find-statistics/school-pupils-and-their-characteristics (accessed on 13 June 2023).

59. Von Spreckelsen, M.; Dove, E.; Coolen, I.; Mills, A.; Dowker, A.; Sylva, K.; Ansari, D.; Merkley, R.; Murphy, V.; Scerif, G. Let’s
talk about maths: The role of observed ‘maths-talk’ and maths provision in pre-schoolers’ numeracy. Mind Brain Educ. 2019, 13,
326–340. [CrossRef]

60. Dale, T.; Cuevas, G. Integrating language and mathematics learning. In ESL Through Content Area Instruction: Mathematics, Science
and Social Studies; Crandall, J., Ed.; Prentice Hall: Hoboken, NJ, USA, 1987; pp. 9–54.

61. Bunch, G.C. Pedagogical language knowledge: Preparing mainstream teachers for English learners in the new standards era. Rev.
Res. Educ. 2013, 37, 298–341. [CrossRef]

62. Rochon, R. Live Brief Projects in Higher Education: A Contextualized Examination of Student and Staff Perceptions of Experiential
Learning. Doctoral Thesis, Buckinghamshire New University, Buckinghamshire, UK, 2022.

63. Braun, V.; Clarke, V. To saturate or not to saturate? Questioning data saturation as a useful concept for thematic analysis and
sample-size rationales. Qual. Res. Sport Exerc. Health 2021, 13, 201–216. [CrossRef]

64. Patton, M.Q. Qualitative Research and Evaluation Methods, 3rd ed.; Sage: Thousand Oaks, CA, USA, 2002.
65. British Educational Research Association [BERA]. Ethical Guidelines for Educational Research, 4th ed.; BERA: London, UK,

2018; Available online: https://www.bera.ac.uk/publication/ethical-guidelines-for-educational-research-2018 (accessed on 15
June 2023).

66. Thompson, D.R.; Kersaint, G.; Vorster, H.; Webb, L.; Van der Walt, M.S. Addressing Multi-language Diversity in Mathematics
Teacher Education Programs. In Mathematics Education and Language Diversity; New ICMI Study Series; Springer: Cham,
Switzerland, 2016. [CrossRef]

67. Crisol-Moya, E.; Caurcel-Cara, M.J.; Peregrina-Nievas, P.; Gallardo-Montes, C. del P. Future Mathematics Teachers’ Perceptions
towards Inclusion in Secondary Education: University of Granada. Educ. Sci. 2023, 13, 245. [CrossRef]

68. Gutierrez, R. Beyond essentialism: The complexity of language in teaching mathematics to Latina/o students. Am. Educ. Res. J.
2002, 39, 1047–1088. [CrossRef]

69. Lerman, S. Alternative perspectives of the nature of mathematics and their influence on the teaching of mathematics. Br. Educ.
Res. J. 1990, 16, 53–61. [CrossRef]

70. Wright, P. Visible and socially-just pedagogy: Implications for mathematics teacher education. J. Curric. Stud. 2020, 52, 733–751.
[CrossRef]

71. Swanson, D.; Yu, H.L.; Mouroutsou, S. Inclusion as ethics, equity and/ or human rights? Spotlighting school mathematics
practices in Scotland and globally. Soc. Incl. 2017, 5, 172–182. [CrossRef]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.

https://explore-education-statistics.service.gov.uk/find-statistics/school-pupils-and-their-characteristics
https://explore-education-statistics.service.gov.uk/find-statistics/school-pupils-and-their-characteristics
https://doi.org/10.1111/mbe.12221
https://doi.org/10.3102/0091732X12461772
https://doi.org/10.1080/2159676X.2019.1704846
https://www.bera.ac.uk/publication/ethical-guidelines-for-educational-research-2018
https://doi.org/10.1007/978-3-319-14511-2_7
https://doi.org/10.3390/educsci13030245
https://doi.org/10.3102/000283120390041047
https://doi.org/10.1080/0141192900160105
https://doi.org/10.1080/00220272.2020.1790667
https://doi.org/10.17645/si.v5i3.984

	Introduction 
	Language Diversity and Mathematics 
	Language Diversity 
	The Nature and Purpose of Mathematics 
	Addressing Language Diversity through Pedagogy 

	Context 
	Research Setting 
	National Context 


	Theoretical and Analytical Framework 
	Methods 
	Live Brief Task: Addressing the Language Gap in Early Years Mathematics 
	Participants 
	Data Generation and Analysis 
	Ethical Considerations 

	Findings 
	Summary of the Occurrences of Moschkovich’s Perspectives in the Proposed Practices 
	Proposed Practices to Address Language Diversity 

	Scaffolding 
	The Use of Multisensory Approaches 
	Discussion and Implications 
	Language Diversity: A ‘Problem’, Resource, or a Neglected Aspect? 
	Mathematics: A Language Free Subject or a Communication Tool? 
	Final Remarks 
	References

