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This paper illustrates the challenges and opportunities encountered by one teacher whose intention
was to exploit students’ multiple languages integratively for mathematics learning. Our findings show
that the teacher uses languages as additive rather than as integrative resource. An additive focus may
not be conductive to deepening students’ conceptual understandings. This suggests that the
implementation of tasks with an integrative focus may not be enough to ensure that students’ multiple
languages are used integratively. Accordingly, there is a need for teachers to have professional
development that facilitates the harnessing of multiple languages as epistemic resource for learning.

INTRODUCTION

The project ML’ — Exploiting the Power of Multiple Languages for Mathematics Learning responds to
the call for supporting teachers to better facilitate multilingual students’ mathematics learning in
increasingly diverse mathematics classrooms. The project focuses on three goals: The first goal is to
design open educational resources in the form of mathematical tasks that focus on contrasting
languages for conceptual insight. By including multiple languages in mathematics classrooms,
comparisons in how different languages are used in mathematics can be exploited as learning
opportunities (Barwell, 2018). The second goal of the project is to understand how teachers utilize the
tasks so that challenges and opportunities are identified in linguistically diverse classrooms. This
contributes to the third goal of designing professional learning opportunities to support teachers to
develop their proficiency to facilitate multilingual students. In this paper, we focus on the second goal
by analyzing a whole-class implementation of a designed mathematical task in a Dutch classroom. Our
research question is: “How can a teacher harness multiple languages for facilitating conceptual
understanding in a multilingual classroom?”

INTEGRATIVE ORIENTATION IN ELICITING STUDENTS’ MULTIPLE LANGUAGES

Adapting the definition of languages as transparent resources by Setati et al. (2008) and the notion of
multiple languages as epistemic resource (Prediger & Uribe, 2021), we consider multiple languages to
be an integrative resource. Languages are an integrative resource when they are not only visibly
activated, but when this activation supports mathematical reasoning. The focus on using languages as
an integrative resource guided the design of tasks, such as the Even Number Task introduced by Ferrari
and Lekaus (2023). In this task, students were expected to compare the naming of ‘even number’
conveyed in different languages. For example, in Dutch, the word for even number (even getal) is
similar to that in English suggesting ‘to even/ balance out’. However, in other languages such as in
Norwegian, the word for even number (partall) means ‘pair numbers’. These different nuances are
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utilized in the task to facilitate students’ reflection about the concept of even number — mathematically
represented as 2 even groups of n objects, corresponding to 2-n, or as n pairs, i.e., n groups of 2
objects, corresponding to n-2.

In trialing this task, teachers met several situational demands when trying to utilize multiple language
as an integrated resource. In the framework by Schiiler-Meyer, et al. (in press), the first situational
demand (labelled a job) is eliciting language, which makes multiple languages visible in class, through
engaging students in speaking and writing in multiple languages. This contributes to students
mobilizing their language repertoires as a resource for mathematical reasoning (job of enhancing
mathematical understanding).

Content map of teacher expertise for multiple-language-responsive mathematics teaching

Jobs ENHANCING NOTICING ELiciT SUPPORTING SUCCESSIVELY
MATHEMATICAL LANGUAGE LANGUAGE LANGUAGE ENHANCING LANGUAGE
UNDERSTANDING

IDENTIFYING MATHEMATICALLY RELEVANT LANGUAGE ASPECTS

Conceptual rather Integrative rather Amplify rather

Orientations than procedural than additive than simplify
focus Multiple languages

Language as resource, have potential for

Discursive and dynamic not problem conceptual insight

(adapted from Prediger 2019)

Figure 1. Teacher expertise for multiple-language-responsive mathematics teaching (Schiiler-Meyer, et al., in press)

In case of the Even Number task, contrasting and comparing the two nuances connected to even
numbers is expected to deepen students’ understanding of the even number concept (Prediger & Uribe,
2021). In having students engage in the task, teachers have the opportunity to notice students’
languages and support them to use gestures, representations, and speech to explain subtle differences
of thinking in their multiple languages. In this way, the task creates the potential for teachers to support
students to use their language awareness to exchange ideas and develop reasoning.

METHODS

An initial trial of the Even Number task in the Netherlands in the autumn semester 2022 took place in
a grade 5 classroom in a primary school, (groep 7 in Dutch school), with Dutch as the language of
instruction. The teacher’s home language was Dutch, while all students (N= 18) were multilingual
with home languages including Moroccan Berber, Turkish, Arabic, Spanish, and Portuguese.

We video-recorded the plenary lessons, and the videos were transcribed and analyzed qualitatively.
First, we identified the episodes where multiple languages were visible, or when the teacher capitalized
on previous uses of these other languages. Second, we identified episodes where the teacher attempted
to engage students in discourse that lead to mathematical reasoning. We also characterize the
situational demands for moving from the use of multiple languages towards highly valued
mathematical practices around conceptualizations of even numbers (Moschkovich, 2015).
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RESULTS

The following episode illustrates how the teacher attempted to use students’ other languages as starting
points for deepening their understandings about even numbers. The episode illustrates an opportunity
for utilizing the epistemic potential of multiple languages, which was not fully exploited.

1 Teacher: I am a little curious. The word even number in different languages. Who? Ella,
you got it in Spanish, what is it in Spanish? Should I write it down? I like that.

Ella: numero par.
Teacher: Also with the r? Or without r?
Ella: With r.

Teacher: But you pronounce it less?

Teacher: Okay, please spell it for me.

Teacher: How do I write that? Sometimes you have different words. Maybe that is more

the word for balance, or for even.

8 Teacher: You could also say it in different languages. You could have used google
translate.

9 Halim:  ¢ift sayilar.

10 Teacher: And which language is that? Turkish? Oh, then we must check with Elif to see if
it is correct. Does she need to do the spelling, or will you do that? That is going
to be dangerous. How do I pronounce it, Elif?

11 Elf: ¢cift sayilar [pronouncing the Turkish words].

12 Teacher: So the ¢, you pronounce as tje. Where we say petje, you use that ¢.

13 Teacher: Anyone else? You found so many nice languages. Swedish and Danish can look
like Dutch, I understand. But you’d have to look it up.

14  Teacher Does the word that you wrote down fit more with balance or pairs? Do we know

the difference between balance and pairs? Silent fingers, very nice.

~N QN kW

In this episode, the teacher notes the different words for ‘even numbers’ in students’ other languages.
In doing so, the teacher focuses on spelling and pronunciation. In Turns 7 and 14, the teacher begins
to raise the meaning of the words provided by students, that is, to contrast the two nuances of even
numbers conveyed in different languages, as intended by the task.

The teacher attempts to make students’ multiple languages accessible to the whole class. Since the
teacher does not speak any of students’ multiple languages, which are also not shared between the
students, she seems to be aiming to make the different words offered by students accessible to others.
This creates orthographical or phonetical challenges for the teacher. However, the focus on
orthography and pronunciation results in missed opportunities for discussing the nuances of the words
the students provided.

The episode is an instance where the teacher faces the situational demands of eliciting languages. She
seems to be aware that eliciting students’ multiple languages is a crucial first step in developing
language awareness for deepening mathematical understandings. Nevertheless, her attempt to facilitate
students to engage in a discussion about the meanings of the different nuances stays disconnected from
the previously elicited terms for even numbers. Instead of contrasting the different nuances to deepen
the meaning of even numbers, the teacher asks the students to describe the difference between balance
and pairs, while deemphasizing utilizing the comparison between the nuances (Turn 14). Without
exploiting the students’ understanding of the nuances conveyed by the words for even numbers in their
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other languages, there are limited opportunities for the teacher to move to the jobs of noticing language
or supporting language reflection that may result in harnessing the languages as integrative resource.

DISCUSSION AND CONCLUSION

The analysis of this episode provides insights into the challenges and possibilities that the task
provided to a teacher in her first attempt at using the task to exploit students’ other languages. The task
provided possibilities to elicits students’ words for even numbers in several languages. However, there
were also missed opportunities that related to the teacher’s focus on multiple languages as an additive
rather than an integrative resource. Instead of addressing those (pragmatic and semantic) language
aspects that can support students’ meaning-making processes (Barwell, 2018), the teacher focused on
pronunciation and orthography that did not contribute to deepening students’ mathematical
understanding. Such use of multiple languages as additive resources has been documented when
teachers start to work with languages in (monolingual) mathematical classrooms and can be a starting
point for harnessing the communicative potential of multiple languages (Lucas & Villegas, 2013). Yet,
the current study provides insights into the limitations of languages as additive resource. Instead, it
suggests the use of languages as integrative resource by discussing how reflecting on the nuances of
different words and contrasting these have potential to facilitate students in gaining deeper conceptual
insight.
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