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This paper presents a research study about the different functions of languages in teachers' translanguaging practices at primary level in the Maltese islands. Translanguaging denotes learning environments which support individuals to activate different languages in the learning or teaching process for facilitating interaction between individuals for constructing and communicating knowledge cross-linguistically. Bilingual primary teachers, Maltese and Englishspeaking, were accompanied during the introduction of mathematical concepts in order to identify the different functions of both languages in their discourse when teaching mathematical concepts.

Introduction

Language plays an important role in mathematics learning, not only to communicate mathematical knowledge to each other, but also to construct mathematical knowledge cognitively [START_REF] Maier | Mathematik und Sprache [Mathematics and language[END_REF]. Several studies highlighted the importance of integrating content and language learning in mathematics learning environments, wherein, along with the content itself, language development is also a learning goal [START_REF] Wessel | Fach-und sprachintegrierte Förderung durch Darstellungsvernetzung und Scaffolding. Ein Entwicklungsforschungsprojekt zum Anteilbegriff[END_REF][START_REF] Farrugia | Bilingual classrooms in Malta. Teaching mathematics content and language[END_REF]. Other studies about multilingualism in learning environments state how important it is to consider the students' first language in contexts where the second language is the language of education [START_REF] Cummins | The role of primary language development in promoting education success for language minority students[END_REF]. However, more research is needed to investigate the different functions which two languages have in multilingual mathematics classrooms, especially when teachers use both languages to teach mathematical concepts bilingually.

The ongoing research project focuses on how two languages, which are both used by teachers and students in Maltese mathematics classrooms, influence mathematics teaching and learning at primary level. The use of both languages by teachers will be observed during the introduction of mathematical concepts in order to achieve insights into the functions of both languages. The main research question is: What are the functions of two languages used by bilingual primary teachers when translanguaging in their mathematics teaching?

Theoretical background

A quite common notion in linguistics research about multilingualism is the concept of codeswitching. Codeswitching denotes the process of switching from one language to another at discourse level for a more effective communication between bilingual speakers. In contrast to codeswitching, translanguaging denotes teaching methodologies which incorporate the use of one language for supporting the development of the second language for facilitating student understanding [START_REF] Lewis | Translanguaging. Origins and development from school to street and beyond[END_REF]. [START_REF] Lewis | Translanguaging. Origins and development from school to street and beyond[END_REF] emphasize that the use of two languages is cognitively high-demanding for students and this process should not be merely considered as translation:

The process of translanguaging uses various cognitive processing skills in listening and reading, the assimilation and accommodation of information, choosing and selecting from brain storage to communicate in speaking and writing. Thus, translanguaging requires a deeper understanding than just translating as it moves from finding parallel words to processing and relaying meaning and understanding. (Lewis et al., 2012, p. 644) Similarly, Baker describes translanguaging as "the process of making meaning, shaping experiences, understandings and knowledge through the use of two languages" (Baker, 2011, p. 288). According to Baker (2001) advantages of using translanguaging includes a deeper understanding of the content and support of the weaker language in the learning process. Hence, translanguaging focuses on the cognitive processes during learning and does not only emphasize the external mode of communication when switching from one language to another (as in the case of codeswitching). Nevertheless, codeswitching is a prerequisite in order to get insights into the cognitive processes in translingual teaching and learning environments.

The use of two languages for teaching and learning of mathematics leads to multidimensional symbolic representations of mathematical knowledge in the context of translanguaging, as it has been illustrated by a model about the different representations of mathematical knowledge under consideration of multilingualism by [START_REF] Prediger | Darstellen -Deuten -Darstellungen vernetzen. Ein fach-und sprachintegrierter Förderansatz für mehrsprachige Lernende im Mathematikunterricht [Representing -Interpreting -Linking representations. A content and language integrated support approach for multilingual learners in mathematics[END_REF]. This model emphasizes that different registers can be realized using different languages, e.g., first language on the level of everyday language and second language for mathematical language.

Research design, methods and implementation

In order to qualitatively research the functions of two languages when teaching mathematical concepts, a case study with different teachers was designed. It was important to find a scenario where teachers and students speak both languages, where both languages have roughly the same status in the society, and where translanguaging is the norm in the educational context. Due to these prerequisites the case study was conducted in Malta, where both Maltese and English are used for teaching and learning at primary and secondary level. Maltese primary teachers are allowed to use both languages for teaching mathematics and in order to support mathematical learning independently from the language chosen in the classroom, as stated in the Maltese primary mathematics curriculum:

The class teacher, in accordance with the school strategy, is to decide what language must be used to facilitate the development and acquisition of mathematical concepts. Once, this objective is achieved, however, it is essential that children are exposed to the mathematical ideas in English (...) However, on no account should the use of either language (Maltese or English) impede upon the children's learning of mathematics. (Department of Curriculum Malta, 2014, p. 10) The research study was conducted in a fourth and sixth grade at a primary school in Gozo, an island in the Maltese archipelago. Two teachers were observed during the introduction of several mathematical concepts. The fourth-grade teacher introduced the concepts of fractions and their equivalency and weight and mass in two different lesson units. The sixth-grade teacher introduced the concept of percentages. Nearly all students in the observed classes have Maltese, a Semitic language and first language for the majority of the Maltese population, as their first language, and English, the language of the former colonizers, as the second language. Both languages are taught at school starting from first grade in primary schools. The same language conditions apply for the participating teachers, who additionally studied educational studies in English at university in Malta.

The lessons of the teachers in the units were audio-recorded and observed in the classroom in order to note the different materials (e.g., books, smartboard, hands-on, etc...) used by the teachers when introducing the mathematical concepts. The recordings were transcribed and analyzed qualitatively in order to investigate the use of translanguaging, in particular, the different functions both languages fulfill during the teaching of mathematical concepts.

Results

Preliminary analyses of the recorded data show that teachers use translanguaging intensively when introducing mathematical concepts in both classrooms and that language choice also tends to depend on materials used (e.g., hands-on). Three main functions of the first and second language during the introduction of the concepts were identified and are described in the upcoming subsections.

First language as oral and second language for the fixation of the mathematical language

A particular remarkable observation is the different functions of the two languages regarding oral and written modes. The first language, Maltese, was used by both teachers only orally, whilst the written form of mathematics was only realized using English. Maltese was often used for communicating mathematical phenomena orally, and English was used to capture the mathematical insights written, as it can be observed in Transcript 1 (T stands for teacher and S for student): The scene in Transcript 1 originates from the introduction of weight and mass in grade 4, after the students (S) had learnt how to read the weight using different scales. This transcript shows an extract from the introduction to comparison and estimate of objects' weight. In this scene the first or second language is not merely used for translation purposes. The lesson goal is formulated by the 4 th -grade teacher (T1) in Maltese but summarized using the concept estimate in English. The knowledge about objects, especially their weight, e.g. "around five oranges weigh one kilogram", is formulated and written down in English (see Figure 1). English is the textbook language in Maltese mathematics classes, and this is reflected in the choice of writing mathematical phenomena in English. In contrast, Maltese is used for the oral description of the mathematical phenomena, especially the action of comparing the weight of objects. In other instances, Maltese is used for activating learnt knowledge, e.g. "Rajna li... " (We saw that...) or "Għadkom tiftakru..." (Do you remember...) in Transcript 1.

First language for concrete experiences and second language for the abstraction of mathematical phenomena

The use of two languages in mathematics classrooms was noticed during the teaching of mathematical phenomena which are first based on concrete representations and becoming more abstract in further learning processes. The first language seems to be more used for activating everyday knowledge, and the second language is used for abstracting the underlying processes, as it can be observed in Transcript 2, in which the 4 th -grade teacher (T1) introduces equivalent fractions using hands-on: 

T1

Nistgħu npinġuha u naqsmuha f'erbgħa. One, naqsmu waħda minn nofs, u waħda minn nofs hawn (uses gestures to show how to break the bar into half and then each into halves). (...)

We can draw it and break it down into four. One, we break down one in half, and one in half here (uses gestures to show how to break the bar into half and then each into halves). (...)

S3

Teacher, jew taqsam hekk. One, two, three... (points along the rows)

Teacher, or we break it like this. One, two, three... (points along the rows) In Transcript 2, the 4 th -grade teacher activates the concept image of distributing parts of a whole using a (six times four) chocolate bar to be shared among the students. The teacher states the number of subgroups (four students), the fraction, and poses the question, "How many pieces per child?". Although more English is used in the teacher's discourse, both languages are used to fulfill different functions at concrete and abstract level. Although the lesson goal is stated in both Maltese and English separately, the focus is on the act of sharing or breaking down the chocolate and on how much each child shall receive, which is often emphasized in Maltese by the teacher: "ħa naqsmu ċ-chocolate" (We are going to break down the chocolate) and "Kemm se jieħu kull wieħed? " (How much does each get?). English is used to denote the fraction, "one fourth of the chocolate", and to represent the underlying information. The more the transcript progresses, the more Maltese is used to denote the action of breaking down or sharing, whereby at a certain point even the Maltese numbers accompany this action, in "K'naqsumha f'erbgħa" (if we break it down into four), in order to denote the break down number. However, the parts broken down into are named using English numbers, the ordinal aspect of natural numbers. The English numbers are also used to describe the denominator and numerator of the intended fraction, and at the end of Transcript 2, the teacher uses mainly English to encourage the students to compare both fractions (see Figure 2), however, at a certain point, she uses Maltese again for activating student everyday knowledge (the act of eating chocolate) at the end of Transcript 2. Overall this episode shows that whereas the first language, Maltese, was more used in contextual situations of mathematics learning, English became more dominant when representing abstract mathematical objects, which were introduced concretely. First language for action-based processes and second language for static concepts in mathematics classroom

The third distinction regarding the functions of the first and second language in translanguaging in mathematics lessons is between the static and dynamic processes of mathematical knowledge. Analyses of the previous transcripts led to the hypothesis that Maltese tends to be used more for action-based processes, e.g. comparing weights in Transcript 1 or breaking down objects in Transcript 2, whereas English is more used for representing static concepts, e.g. estimate, square, numbers, etc. The next transcript from Grade 6 shows how the first language is primarily used for dynamic process, whereas the second language is used more for static contexts of mathematics knowledge. 

Figure 1 :

 1 Figure 1: Whiteboard inscriptions accompanying Transcript 1

Figure 2 :

 2 Figure 2: Whiteboard inscriptions accompanying Transcript 2
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Ten percent xi tfisser? (...) percent mean? (...) Choir Ten minn hundred.

Ten from hundred.

T2

Ten out of hundred. Ten percent ta' xiex nista nonfoq jien?

Ten out of hundred. 

T2

'l fejn se jaqbeż il-point?

Where will the point jump to?

Choir 'l hemm. (pointing to their right) There. (pointing to their right)

In the above transcript, Transcript 3, the 6 th -grade teacher introduces the exercise 10% of 60 Euros in percentages using the everyday register. In order to solve "ten out of sixty", the students start using division, sixty division by hundred, however the underlying processes in the division exercise are perceived and hence also verbalized using the first language. Such processes include the identification of the decimal point, how many steps and in which direction the decimal point must be moved and whether the number value increases or decreases. Similar to Transcript 2, numbers (in contextual situations) associated with actions or movements, such as moving the decimal point, are represented using the first language, e.g. "Għax ħa jiċkien. Wieħed. Tnejn" (Because it will decrease. One. Two) in Transcript 3. English is more used for static insights on mathematical concepts, for concept names, e.g., Division or Multiplication ("times" in Transcript 3) or for number names (e.g., ordinal aspect).

Conclusion

The above transcript and their analyses in the results section show how two languages can have different functions in translingual mathematical classrooms and they are not merely used for translation purposes. The teachers participating in this study used one language for oral explanations and communication of mathematical phenomena and the second language for 'fixiating' the mathematical language and learnt knowledge. Findings showed how the first language is more used for verbalizing concrete representations of mathematical knowledge, since it is dominant in the students' everyday life. For instance, actions on objects are more likely to be communicated using the first language. The second language is required to abstract the mathematical phenomena, especially when the context is no longer in focus; For example, during the introduction of equivalent fractions in Transcript 2 the teacher tended to use Maltese for expressing actions on hands-on, whilst English was used for denoting the fractions and their comparison. Further findings showed that the first language was more used when mathematical actions were verbalized, whilst the second language was high used for static mathematical concepts. Hence, languages can fulfill different functions in a translingual mathematics classroom in order to enhance language and content learning. Similar to the thesis that the development of the mathematical language requires the use of everyday language as a basis [START_REF] Wessel | Fach-und sprachintegrierte Förderung durch Darstellungsvernetzung und Scaffolding. Ein Entwicklungsforschungsprojekt zum Anteilbegriff[END_REF], the use of the first language (especially in the introductory phase) is crucial in order to develop, learn and use the abstract mathematical language in multilingual classrooms.