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There are challenges making connections between language use and mathematics in mathematics education. Research into the challenges in statistics classrooms, where language and contexts are even more important as a medium of instruction, have received little scrutiny. This article reports on collaborative research carried out in three largely Pasifika dominated Year 12 classes. Findings from the teacher reflection aspect of the study indicate that some strategies to incorporate student funds of language resources in their learning worked better than others. However, more research is needed to explore in greater depth language and cultural issues and the challenges they might present in statistics education.

Introduction

According to a number of authors [START_REF] Barwell | Learning Mathematics in a Second Language: Language Positive and Language Neutral Classrooms[END_REF][START_REF] Brown | Problem solving and the English language learner[END_REF][START_REF] Moschkovich | Talking to learn mathematics with understanding: Supporting academic literacy in mathematics for English learners[END_REF]Schleppegrell, 2011), mathematics is strongly connected with language and culture. For example, [START_REF] Brown | Problem solving and the English language learner[END_REF] claimed that students from minority cultural or linguistic backgrounds tended to have greater difficulties with word problems. To be able to perform well in mathematics, students must be proficient in the language of instruction and use language effectively in diverse contexts [START_REF] Planas | On the process of gaining language as resource in mathematics education[END_REF][START_REF] Nacarato | The role of language in building probabilistic thinking[END_REF]. This situation may present some unique challenges for students as they must simultaneously learn ordinary English and mathematical English, and be able to differentiate between the types of English [START_REF] Kaplan | Lexical Ambiguity in Statistics: What do students know about the words: association, average, confidence, random and spread?[END_REF][START_REF] Moschkovich | Talking to learn mathematics with understanding: Supporting academic literacy in mathematics for English learners[END_REF]. Students in multicultural classrooms may undergo more processing than native English speakers [START_REF] Nacarato | The role of language in building probabilistic thinking[END_REF]. These students can miss out on mathematical learning because they may be spending too much time trying to understand the task.

Given that the nature of a language affects its speakers' worldview or cognition, and thus people's perceptions are relative to their spoken language, researching in various culturally and linguistically sites can potentially depict how mathematics could be perceived differently in different languages [START_REF] Moschkovich | Talking to learn mathematics with understanding: Supporting academic literacy in mathematics for English learners[END_REF]Schleppegrell, 2011). While the role of language in the teaching and learning of mathematics is now well established in the literature [START_REF] Moschkovich | Talking to learn mathematics with understanding: Supporting academic literacy in mathematics for English learners[END_REF], there have been a few research studies about language issues in statistics education [START_REF] Kaplan | Lexical Ambiguity in Statistics: What do students know about the words: association, average, confidence, random and spread?[END_REF], it is important to gain insights into how English language learners (ELL) learn statistics [START_REF] Lesser | English language learners in introductory statistics: Lessons learned from an exploratory case study of two-preservice teachers[END_REF]Sharma, 2014). The overall purpose of our collaborative study was to explore what language resources and strategies appear to enhance the statistical understanding of Pasifika students. refer to the specialised method of communication used in a particular social practice. The statistics register, for example, would include words unique to statistical communication, but also specialised uses of everyday words, which take on unique meaning in statistical contexts. To succeed in a statistics classroom, students need to not only be familiar with and competent in their ordinary English register, so they can communicate with their classmates, but must also have fluency in what can be termed multiple mathematical registers [START_REF] Moschkovich | Talking to learn mathematics with understanding: Supporting academic literacy in mathematics for English learners[END_REF]. One example of confusion between the everyday and statistical English [START_REF] Lesser | English language learners in introductory statistics: Lessons learned from an exploratory case study of two-preservice teachers[END_REF] involves the term average. The word average is used in everyday language to have a variety of meanings that include what is "typical" and what is "normal". In addition, when used as a measure of centre, people use average interchangeably with the ideas of "mean", "median" or even "mode". Some of the language strategies that teachers can use to address some of the linguistic challenges faced when the language of instruction is different to the home language(s) of students in an educational setting are outlined below.

Role of context

Contexts can affect engagement and motivation with statistics. Context refers to the setting in which information is communicated and may include content, people, or environment. The vital role that context plays in statistics education has been discussed by statistics educators [START_REF] Lesser | English language learners in introductory statistics: Lessons learned from an exploratory case study of two-preservice teachers[END_REF]Neill, 2012). Neill (2012) argues that in statistics the context is at the heart of any investigation. All aspects of a statistical investigation must directly relate to the context in which the investigation is situated. According to [START_REF] Lesser | English language learners in introductory statistics: Lessons learned from an exploratory case study of two-preservice teachers[END_REF], the most important clue to deduce the meaning of a word or sentence is generally its context, and when students find context meaningful, it increases their motivation to learn and communicate. [START_REF] Goldenberg | Teaching English language learners: What the research does-and does not say[END_REF] claimed that statistics is a more natural vehicle for context-embedded instruction than mathematics, hence context embedded instruction can have benefits for teaching ELLs statistics. Sharma (2014) reported that students, when carrying out statistical investigations focused on real-life contexts, can often get side tracked by irrelevant details while ignoring relevant information. For example, some students in Sharma (2014) study interpreted sample as an example of consumer good rather than a subset containing the characteristics of a larger population.

Using non-linguistic cues

Non-linguistic cues such as visual diagrams, demonstrations, physical items, and gestures can make more complex language accessible for all learners as these are less language dependent modes [START_REF] Farsani | Complementary functions of learning mathematics in complementary schools[END_REF]. Such multiple entry points and scaffolds are helpful not only in the direct way of communication but also in the indirect way of helping create a low-anxiety environment for English language learners. Visual diagrams such as graphic organisers can be especially beneficial when the graphic organisers are allowed to be filled in in both English and the student's home language [START_REF] Kaplan | Lexical Ambiguity in Statistics: What do students know about the words: association, average, confidence, random and spread?[END_REF]Ngyuen & Cortes, 2013). This approach can enable English language learners see the relationships between key mathematical concepts and vocabulary and helps them become flexible, adaptable thinkers, [START_REF] Benjamin | Math in plain English: Literacy strategies for the mathematics classroom[END_REF]. Furthermore, the use of physical materials or pictures can support students in their comprehension of statistical terms [START_REF] Brown | Problem solving and the English language learner[END_REF]Nguyen & Cortes, 2013).

Using home language

A number of researchers in mathematics education [START_REF] Planas | On the process of gaining language as resource in mathematics education[END_REF]. have identified that students' home language(s) can serve as a resource for thinking and communication as students simultaneously learn and develop proficiency in the language of instruction and learn mathematics. One of the key strategies to support English language learners' mathematical development is accepting and encouraging the use of students' home languages in the mathematics classroom. To best support students, home languages should be recognised as resources, not as hindrances [START_REF] Moschkovich | Talking to learn mathematics with understanding: Supporting academic literacy in mathematics for English learners[END_REF][START_REF] Planas | On the process of gaining language as resource in mathematics education[END_REF]. There are deliberate strategies that utilize a student's home language to facilitate their mathematical learning and language development. One of these is to use a mathematical word bank, where students are given mathematical words with translations in their home language [START_REF] Lee | Teaching English Language Learners (ELLs) Mathematics in Early Childhood, Childhood Education[END_REF]. It is also worthwhile to identify ways in which features of an ELL's language can help reinforce concepts of statistics. [START_REF] Lesser | English language learners in introductory statistics: Lessons learned from an exploratory case study of two-preservice teachers[END_REF] argue that because ELLs are used to having to go back and forth between English and Spanish, they may be more primed than monolinguals to navigate among various academic registers.

Collaborative learning

In order to enhance the communication skills of students, it is recommended that teachers increase dialogue in English by means of small-group discussion, exploratory talk, and argumentation. Collaborative learning is a powerful tool for all students, but especially English language learners [START_REF] Lesser | English language learners in introductory statistics: Lessons learned from an exploratory case study of two-preservice teachers[END_REF][START_REF] Goldenberg | Teaching English language learners: What the research does-and does not say[END_REF]. When English language learners are able to work alongside a partner, they are given the opportunity for interaction and support, enhancing their learning [START_REF] Brown | Problem solving and the English language learner[END_REF]. Collaboration affords English language learners the chance to ask questions and make mistakes in a safe setting, where they can receive direct and immediate feedback. Furthermore, when students are engaged in authentic conversation and interaction, it best fosters their language development. This is especially true when English language learners are partnered with a peer who has a higher degree of English language proficiency.

Integrating reading and writing

Traditionally, school mathematics has been a subject in which children have done little reading or writing although assessment work relies heavily on written work. Calls for increasing reading and writing in mathematics curriculum are being grounded upon the understanding that students learn mathematics more effectively and more deeply when reading and writing is directed at mathematics [START_REF] Goldenberg | Teaching English language learners: What the research does-and does not say[END_REF]. Supporting English Language Learners in reading and writing is vital in multilingual settings. It is important to have daily routines of writing, reading and speaking about statistics content (Hoffert, 2009;Sharma et al., 2011).

Research Design and Data Collection Methods

To conceptualize our study, we drew on design-based research theory [START_REF] Cobb | Principles of instructional design for supporting the development of students' statistical reasoning[END_REF]). Design research is a cyclic process with action and critical reflection taking place in turn [START_REF] Cobb | Principles of instructional design for supporting the development of students' statistical reasoning[END_REF]Nilsson, 2013). There are benefits for both teachers and researchers when undertaking a design research partnership: the research plan can be flexible and adaptable to unforeseen effects or constraints (Nilsson, 2013). Further, all participants are equal partners in the research process with no hierarchy existing between researchers and practitioners. The study itself involved cycles of three phases: a preparation and design phase; a teaching experiment phase; and a retrospective analysis phase. Three teachers participated in the study (Teachers A, B and C). Teacher C (a female) had just come out of teacher training whereas the other two male teachers had a lot of experiences working with culturally diverse students. The three teachers were involved in the whole research process (posing questions, collecting data, drawing conclusions, writing reports and dissemination of findings. The preparation phase began with a discussion of research findings on language challenges and language-as-resource pedagogical practices for ELL During the teaching experiment, audio and video recordings of group discussions were made. Each teacher-researcher also kept a logbook of specific events that took place during the data collection period. Logbook entries helped teachers identify and keep track of which strategies seem to work well for students and which ones were less successful. The teaching took place as part of regular classroom statistics teaching in three largely Pasifika student dominated Year 12 classes. As part of the learning activities, students carried out investigations of existing Kiwi Kapers data sets using the statistical inquiry cycle method (Ministry of Education, 2007). Kiwi Kapers uses a simulated data set of Kiwis to explore some of the big ideas including sampling variation and making inferences. The investigation was spread over three lessons in term two of the school year to suit the school schedule.

Findings and Discussion

A thematic analysis was used to generate emerging themes [START_REF] Braun | Using thematic analysis in psychology[END_REF] from teacher reflections data. The researcher examined transcribed audio recorded data to identify emerging themes. These themes were then coded in the summaries, and an online meeting was held with the teachers to discuss whether the themes were supported, and if any themes needed to be divided or blended. The discussion was supported by the use of the participants' voice through direct quotations.

Focus on reading and writing.

Supporting English language learners in reading and writing is vital in multilingual settings. All teachers mentioned students' difficulties with reading, speaking and writing in English. Although teachers expressed concerns about integrating writing in statistics, the teachers supported their students in their writing by integrating language strategies in their lessons which is an important component in statistics lessons, in particular statistical projects. All the teachers reported that for their statistics sessions, they had to write and draw a lot on the whiteboard and used class notes so the students could follow what was being discussed. Writing down the key terms helped students see them and connect them to the spoken word. Teacher A and Teacher C also provided a writing frame and cloze activities to help students analyse data and draw conclusions. For example, the following writing frame was provided for writing conclusions about kiwi population data. Students completed the statements from their sample results and then wrote a statement about what they thought might be happening in the population. Some statements were collected on the board so that the class could look at the overall results. All the teachers reported that writing down the key terms helped students see them and connect them to the spoken word. This use of writing on the board to aid the language learning and comprehension of the students concurs with the findings of Sharma et al., (2011). The researchers found that writing words/vocab on the board re-enforced learning for Pasifika students.

Adjusting teaching approaches

What may seem normal speaking pace to a native speaker of any language may seem too fast for comprehension to a language learner. The addition of complex terms and concepts in statistics can make learning even more difficult. In her whole class sessions Teacher C slowed down her speaking pace a bit. At times, Teacher C reported modifying the linguistic complexity of his speech by using shorter sentences and re-phrasing questions. As well as modifying speech, Teacher C also wrote notes and questions on a mini white board she used during her small group interactions. For example, she wrote a summary question, what wat are average weights of kiwis?

Year 12 students in this study had difficulty posing good statistical questions from kiwi data. All the three teachers found students struggling to write appropriate comparison and relationship questions. Teacher A reflected: I found students struggling to write good comparison and relationship questions. I put a summary, comparison and a relationship question on the board and asked them to critique them using "What makes a good question" criteria. I spent one whole session on posing statistical questions. Teacher A's modelling helped students realise statistical questions can be classified into three categories. Reflection regarding students needing an extended amount of time to pose statistical questions based on data is consistent with claims made by [START_REF] Arnold | Critiquing investigative questions[END_REF]. These authors state that while students can pose comparison questions, they experience difficulty posing summary questions.

Collaborative learning

Collaborative learning was used by the three teachers. For most statistics sessions, the students were asked to form groups to discuss the ideas and questions they might have relating to the statistical inquiry cycle. They were aware of using both mixed ability and homogenous and mixed ability groups. Group work allowed the students to ask questions and get feedback in a safe learning environment as pointed out by Teacher C.

Students are often not eager to share their ideas in front of the whole class. It is not productive to ask the boys to give answers to the entire class. They may not feel confident with their level of English and content and going public may make them more uncomfortable.

All the teachers mentioned that they have to be careful how they group the students. They found that sometimes the boys did not engage in productive talk so they had to use different grouping methods. I group students of the same home language so they can process information together using their home language. The more proficient English speakers can support them in making sense of the information. (Teacher A)

Collaborative work allowed the students to collaborate in their learning and ties in with the work of Brown and colleagues (2009) and [START_REF] Goldenberg | Teaching English language learners: What the research does-and does not say[END_REF] who explain that when language learners are able to work alongside a partner, they are given the opportunity for interaction and support, enhancing their learning.

Using Home Language

In this study, students were supported by teachers and peers to use their home language, English and mathematical/statistical English to discuss and develop their understanding about statistics as reflected by Teacher B:

Students can use their home language in groups. On whole class discussions they are required to use English. Some of them don't want to use their home language in mathematics class.

The teachers identified that students' first language(s) can serve as a resource for thinking and communication as students simultaneously learn and develop proficiency in the language of instruction and learn statistics.

They use home language outside the classroom. In mathematics classes they sometimes mix language. Even teachers sometimes code switch although they don't realise it to gain student attention or to build positive relationships with students. (Teacher C). Teacher C's comments indicate that teachers may mix languages without realising to gain attention or to identify with students. While research shows that many teachers believe using home language is detrimental to learning (Mady & Garbarti, 2014;[START_REF] Planas | On the process of gaining language as resource in mathematics education[END_REF], this was not the case for the three participants who could see the educational value of learners being able to use their home language(s) in the classroom. However, teachers' use and perceptions of the value of a particular language in different settings varied. For example, while students used home language in group settings, they were required to communicate in English in whole class discussions. The findings concur with Planas and Setati-Phakeng (2014) who reported that while students used their home language in small group settings, they did not do this during whole-class discussions.

Using Real life contexts

When students explore statistics through a meaningful context, they are able to derive meaning of abstract concepts such as variation and see that statistics is an integral part of their lives. The teachers in this study were aware of making connections to the experiences and cultures of Pasifika students as reflected in the following quote:

Half way I realised that some of them were interpreting kiwi as kiwi people. They related the data to people. Next time I will spend more time on context, may be show them a video clip about kiwi population. (Teacher C) Students, when carrying out statistical investigations focused on real-life contexts, can often get sidetracked by irrelevant details while ignoring relevant information. For example, some students in Teacher C's class interpreted kiwi birds as kiwi people. The students were not familiar with the context that produced the data. The findings concur with the findings of [START_REF] Lesser | English language learners in introductory statistics: Lessons learned from an exploratory case study of two-preservice teachers[END_REF] and Sharma (2014).

Limitations and Implications for Practice and Research

The number of participants in the study is small and non-random, thus there are limitations on the generalizability of results. It was not possible to isolate whether language strategies used were because of age, gender or prior experience. A study with more participants might well achieve these types of results which would then have implications for constructing support to change teacher practices. In addition, it would be valuable to know what the students thought about strategies used by the teachers. Previous studies show that dealing with multiple languages in statistics classrooms can be challenging for teachers. The teachers in the present study demonstrated a range of specific strategies consistent with research-based effective language learning practice. Whether this was by virtue of prior learning in teacher education or professional development, or by experience in the collaborative setting cannot be determined here, but this could be an area for future investigation. We believe that by consciously pursuing equity as an objective, mathematics teachers can create nurturing environments in which ELLs can be successful at both learning mathematics with understanding and at becoming more proficient in the instruction of language without sacrificing their home language or culture. Teachers, curriculum developers, and researchers need to continue to work together to find ways to provide high-quality statistics education to all learners.

  The evidence from my ............suggests that .......... of kiwis is between .......and .......... Approximately ...... of kiwi is ......between...... and……..