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Sixteen assemblies in a Norwegian kindergarten have been studied to identify characteristics pointing to when and how 5-year-old children use mathematical language when expressing their thoughts. When participating in an assembly the children are in a situated social context where communication is an important part of the context. The analysis shows that children use mathematical language when they compare, explain and argue. This paper links the way children use mathematical language in interaction with others through verbal language, body language and body movements.

Introduction

In all mathematical activities and play, language and the use of concepts are an important part of learning [START_REF] Riccomini | The language of mathematics: The importance of teaching and learning mathematical vocabulary[END_REF]. According to [START_REF] Clements | Mathematics in the preschool[END_REF], we may look at mathematics as a language based on structure and logic, where rich interaction with mathematical concepts is important for the development of children's mathematical knowledge [START_REF] Purpura | Causal connections between mathematical language and mathematical knowledge: A dialogic reading intervention[END_REF]. Even though research shows connections between children's linguistic understanding and their mathematical achievements, the causal relationship between mathematical language and mathematical knowledge has not been fully investigated [START_REF] Purpura | Causal connections between mathematical language and mathematical knowledge: A dialogic reading intervention[END_REF]. By examining patterns in dialogues and interactions between adults and children it may be possible to gain a better understanding of which linguistic elements are important for the child's mathematical thinking and understanding [START_REF] Trawick-Smith | The relationship of teacher-child play interactions to mathematics learning in preschool[END_REF]).

Children`s development of mathematical vocabulary cannot be ignored as it is of great importance for their further learning of mathematics in school [START_REF] Monroe | Developing mathematical vocabulary[END_REF]. The article will focus on the use of mathematical language in a kindergarten. The study, exploring the use of mathematical language, is relevant both in relation to the increasing interest in the learning aspect and the increasing focus on language and mathematics in Nordic kindergartens [START_REF] Hammer | Undervisning i barnehagen?[END_REF].

To contribute to the discussion about mathematics and the place of mathematical language in Norwegian kindergarten this article has the following research question: How do some five-yearolds use mathematical language when they express their thoughts about natural phenomena?

The research methods involved studying 16 assemblies in a Norwegian kindergarten. The Nordic kindergarten tradition is placed in what the OECD (2006) calls a "social pedagogical tradition", with a broad and open view of learning where children are seen to learn by playing and through their everyday activities. An activity which is often a regular feature in the kindergarten is the assembly. Assemblies in a Norwegian kindergarten involve typically 12 -32 children. One characteristic of the assembly tradition is that it is organised and planned in advance by the adults and is probably the most structured and adult-led activity in the kindergarten. Children and adults come together to take part in various activities focusing on a topic for the assembly. Assembly may be considered a social situated practice where learning can take place. This then is a particular, pedagogic and social context where the child uses language as a tool in interaction with others to explain and find words for his or her thoughts. [START_REF] Bishop | Mathematical enculturation: A cultural perspective on mathematics education[END_REF] divides children's experience with mathematics into six fundamental mathematical activities: 1) explanation, 2) locating, 3) measuring, 4) counting, 5) design and 6) playing. He states that these mathematical activities are independent of culture and are reflected in children`s everyday lives. [START_REF] Bishop | Mathematical enculturation: A cultural perspective on mathematics education[END_REF] claims that the number of activities is not important. What is important is how these six mathematical activities might help us gain a broader and more nuanced perception of what mathematics is and can be for children in kindergarten [START_REF] Bishop | Mathematical enculturation: A cultural perspective on mathematics education[END_REF].

Mathematics in the kindergarten

Counting and measuring are both related to numbers, but in different ways. Counting relates to the perception of numbers and ways of determining numbers, while measuring refers to describing a magnitude by means of a system of numbers. In kindergarten, children gain experiences of counting using numerals, they count and experience that the numerals describe different amounts, where language becomes a tool for explaining how much of something they have. When measuring, children use numbers to compare and when put things in order to indicate how much there is of something or how big something is. When children measure, the need arises to sort things so that they can compare the objects they measure to find similarities and differences in their magnitudes rather than in their attributes.

According to [START_REF] Bishop | Mathematical enculturation: A cultural perspective on mathematics education[END_REF], locating and design are two important ways of developing mathematical thoughts based on the need to order space. Locating refers to the ability to describe where objects are placed in space, while design is about describing the form of a shape or how it is created. Bishop states that locating is a description of how several objects are placed in relation to each other and refers to how the children use language to say something about direction and placement, to orient themselves and to find their way in the three-dimensional space they are in. Design basically refers to the language children use to describe the characteristics of an object independent of location.

Explanation is used by children to express their experiences through language and action, while playing are the methods or activities through which children may experience mathematics. Bishop maintains that while counting, measuring, locating and design are related to our physical environment, play and explanation are also connected to our social environment. Through explanation and argumentation the child is challenged to give grounds and explain, find words for thoughts and tell about his or her reasoning. The child's power of explanation depends on his or her linguistic ability to express logical conclusions [START_REF] Bishop | Mathematical enculturation: A cultural perspective on mathematics education[END_REF].

Mathematics and language

Children who do not master the mathematical language or understand the mathematical concepts may experience that they do not understand the mathematics required of them when they enter school. Mathematical language is used to describe structures, and language plays an important part when children develop their understanding of mathematical concepts. In mathematics, a mathematical language is a verbal and written linguistic expression, body language, such as looks, gestures and movements, and also characters, words and number symbols (Clements, Baroody, & Sarama, 2014). Understanding a concept is nevertheless much more than merely recognising the word designating the concept. The children needs to hear the word used in different contexts and with different meanings, and to understand not only the concept but also the changed meaning of the particular word. Understanding mathematical vocabulary allows children to understand the meaning of mathematical discussions with others as well within instructional learning activities [START_REF] Purpura | Causal connections between mathematical language and mathematical knowledge: A dialogic reading intervention[END_REF].

There are two specific aspects of mathematical language which turn out to have an important role in early learning of mathematics: quantitative language and spatial language. Quantitative language, referring to amounts includes concepts such as fewer, less than, more than and many. Understanding quantitative concepts helps children to make and describe comparisons between numbers and amounts. The magnitude of amounts (cardinality) and order of numbers (ordinality) comprises a language which may be particularly difficult for many, as teaching often uses explanations which rely on one`s understanding of verbal language, for example concepts such as big, little, more, few, before, after or next [START_REF] Barner | Finding one's meaning: a test of the relation between quantifiers and integers in language development[END_REF].

Spatial language includes concepts such as above, before, near and over. Some spatial words, such as after and before, indicate magnitude as well, as they are often connected to the number sequence and indicate decrease and increase in quantity [START_REF] Purpura | Causal connections between mathematical language and mathematical knowledge: A dialogic reading intervention[END_REF]. Understanding of the spatial language is related to children's spatial thinking, where the concepts help the children to talk about relations between objects and numbers, and not least help children to develop spatial skills that are important for mathematical development. Also, children with rich spatial language may be able to decrease the cognitive load involved in mentally transforming and describing a shape [START_REF] Pruden | Children's spatial thinking: does talk about the spatial world matter[END_REF]. Mental rotation and spatial visualization are related to geometric problem-solving, and in order to describe spatial relationship and create mental images of geometric shapes the children need to use spatial concepts such as top and bottom [START_REF] Ferrara | Block talk: Spatial language during block play[END_REF].

The process goals in the Framework Plan for Kindergartens in Norway (Ministry of Education, 2017) states that pre-school teachers must support the mathematical development of children through everyday activities in the kindergarten. Pre-school teachers must encourage children to undertake systematic reflection and thinking and make mathematical relationships visible for them. Moreover, pre-school teachers must actively use mathematical language in a reflective manner so that the children develop understanding of basic mathematical concepts and are inspired to undertake mathematical thinking. By enriching the play the pre-school teachers will help children to experience the joy of mathematics. In such an educational practice it is important that learning in kindergarten is based on play [START_REF] Björklund | Powerful teaching in preschoola study of goal-oriented activities for conceptual learning[END_REF]. The Nordic kindergarten didactics is childcentred and based on the pedagogical idea that children are playing and learning individuals in a socio-cultural society [START_REF] Doverborg | Å undervise barn i barnehagen[END_REF]. From a socio-cultural perspective, communication and the use of language are very important and are the link between the child and his or her environment. Socio-cultural theory is based on the thoughts and ideas of [START_REF] Vygotsky | Mind in society: the development of higher psychological processes[END_REF]. Language has a key role in Vygotsky`s theory, where all thinking is based on language. To understand this view the concept of language must be expanded to include other ways of expression, such as drawings, body language and gestures. Ehrlich, Levine and Goldin-Meadow (2006) suggest that using gesture to instruct children may have a profound and positive impact on the development of early spatial skills. Gesture provides children with a second, complementary problem-solving strategy that can be integrated with spoken language and lead to better understanding of the principles of mathematical equivalence [START_REF] Wakefield | Gesture helps learners learn, but not merely by guiding their visual attention[END_REF].

Methodology Design, data and participants

The data used in this article is a part of a larger data set collected for my PhD. Video observations of everyday activities in a Norwegian kindergarten were collected over a period of seven weeks spread over one year in a privately-operated kindergarten, in a city in southern Norway. This kindergarten is special in the way it focuses on natural science activities. The participants are adults and 25 five-year-old children in this kindergarten.

This paper reports from the study of 16 assemblies. The examples in this paper are from two of the 16 assemblies. In these two assemblies mathematical language where most utilized. The structure and topics of the 16 assemblies differed. However, the adults used a particular method when they were working on experimentations with natural phenomena. The adults explained and demonstrated a natural phenomenon, and asked questions like; "What does this look like?", "Why do you think this happens?" and "Why would this one sink?" The children participated by answering, describing, asking questions and experimented in different ways with the natural phenomena.

Analytical approach

The analytical approach used was the constant comparison method [START_REF] Corbin | Basics of qualitative research : techniques and procedures for developing grounded theory[END_REF], where comparisons are made in a socially situated context and regularities or patterns in when and how adults and children used mathematical language are identified. Coding the videos directly allowed for both verbal and visual cues to be considered, such as gesturing, movements and the use of artefacts. Six salient categories emerged from the data 1) children compare, 2) children explain and argue, 3) children respond to questions, 4) adults describe, 5) adults ask question and 6) adults respond.

This paper focuses on two of the six categories: 1) children compare and 2) children explain and argue. [START_REF] Bishop | Mathematical enculturation: A cultural perspective on mathematics education[END_REF] six fundamental mathematical activities are used to illuminate the findings and to describe which mathematical activity the children are relating to when they use mathematical language.

Findings Comparison

During the assemblies the children were asked to observe and compare objects. When the children observed, they would often respond that "it looks like" or "it is similar to". They observed and explained the similarities and dissimilarities of the objects, familiar objects and activities presented to them. Features used by the children to describe the similarities and dissimilarities were aspects of color, shape, size and function.

One assembly presented the planets and the adults showed a model of each planet in the solar system. During this assembly, the children used many verbal comparison expressions. compared the shape using expressions such as "it looks like a ball" and "they're all round". Measurements were used when comparing the size of the planets, with such terms as "it's the smallest", "it's bigger than Earth" and "Jupiter is the biggest". One child also used comparison in the description of how hot the sun is. He stated, "It's just as hot as the asphalt is in summer". This child uses measurement and describes a quality using his experiences of the concept "hot".

When the children describe qualities of objects and phenomena this can be seen in conjunction with their nascent learning of mathematics, where it is important to distinguish between similarities and dissimilarities to be able to sort and classify. Sorting and classification are about creating order, structure and having an overview. Ordering the object by size helps the children to use quantitative language, which is important in early mathematics [START_REF] Barner | Finding one's meaning: a test of the relation between quantifiers and integers in language development[END_REF].

The children often used gestures in the comparison given of what things look like and what they resemble, and when they explained themselves. In the assembly where they were to describe the planets and what characterized them, size and shape were expressed by gestures. The children would draw a circle in the air while saying "the planet is round". Here the concept of circle is supported by a physical gesture. When comparing the size differences of the planets they demonstrated it by drawing circles in the air, either smaller or bigger than the last circle. One child supported the non-verbal language by saying "it's sooo big", drawing a big circle in the air. Body movements can be seen as a physical comparison of the size of a circle. When using the body in making comparisons between the planets, the non-verbal language helps the children to visualize what they are thinking and comparing. Children would often measure verbally while demonstrating with their body, testing out language in their comparison. I observed this in several cases where the children described height by lifting their hands up, width by stretching out their hands to the side, and little by holding two fingers close together. Such gestures complemented the children`s verbal expression to visualize their understanding of different sizes [START_REF] Wakefield | Gesture helps learners learn, but not merely by guiding their visual attention[END_REF].

Explanation and argumentation

During the assemblies the children got opportunity to explain and argue what they thought. By explaining verbally, the children expressed what they were thinking; they gave reasons for their thoughts and explained relationships.

An example of this is from an assembly exploring if objects float or sink. Each child was given an object to feel its mass in their hand before describing its property and state whether they believed it would float or sink. For each object to be explored, the child was allowed to describe the object to the others and give reasons why he or she believed it would float or sink. In children's explanations about whether objects would float or sink they argue according to previous observations or what has taken place earlier in the assembly. Different explanations, such as "this is as heavy as an rock so I know it will sink", "it'll sink because it's bigger than the other one we put in", "this will float because it has the same material as a sponge" and "it'll float because it's only plastic" show that the children base their argumentation on different experiences. The children emphasized different arguments for what was going to happen based on the size, weight, mass and characteristics of earlier known objects.

Explanation and argumentation by the children in this assembly were often supported by using their sensory impressions. The children used their tactile sense by holding two objects, each in one hand. They begin discussing the weight of the two objects by lowering the hand where they felt the most heavy object, this to determine whether the object would float or sink. In doing so, these children were able to compare whether the object had more or less mass. No measuring instruments were used and so no specific quantification was mentioned. Instead, the comparisons were described using terms about heavy and light [START_REF] Helenius | Measuring temperature within the didaktic space of preschool[END_REF]. Some children were still unable to explain verbally why they meant an object would float or sink and would use the objects in their explanation. One boy experienced that a small object sank and a big one floated, despite that he had predicted otherwise. To explain why he had predicted that the small object would float and the big one would sink, he took the two objects out of the water and held them close together, while saying "this is why I think this one would sink, because it`s bigger than this one". Then he held up the smallest object and said "this one have the same size as another who floated". The children's explanations in this assembly helped them to use mathematical language related to their understanding of the aspect of measurement, and they described what they meant by heavy and light, by both using spoken language, body language and the artefacts. The children gained experience with measuring and explaining mass in different ways.

Discussion

The analysis shows that when children compare what they see, hear or touch, they deal with mathematical language, which in particular can be seen in relation to Bishop's measuring, design and counting mathematical activities. By identifying similarities and differences in objects relating to measuring and design, the children use mathematical language, which become tools for classifying and ordering objects according to size and quantity, and they used a quantitative language to compare [START_REF] Barner | Finding one's meaning: a test of the relation between quantifiers and integers in language development[END_REF]. When children were asked to explain their thoughts about an object or phenomena, the analyses show that the children used mathematical language in relation to Bishop`s locating, design and measuring.

The mathematical topics shape and size were mostly explained by using both words and gestures. By supporting their verbal language with physical movements, the children demonstrated visually with their bodies how they believed the shape appeared. In the situations where the children used non-verbal language in their comparisons, the analyses show that design was also present in their communication.

If the children did not have the language to give a verbal comparison or explanation they would show what they meant by using body language. Non-verbal responsessuch as pointing, shaking their head and moving objectswere frequently prominent. The children showed their solution strategies by using their body language or the artefact as a support for the spatial language [START_REF] Pruden | Children's spatial thinking: does talk about the spatial world matter[END_REF]. When the children explained and argued by using the artefact they supported their body-language with mathematical words related to locating and size, they expressed their spatial movement while they moved the their body or the artefacts.

In the social interaction and ongoing dialogues in the assemblies, the children encounter mathematics, which is related to locating, measuring, counting and design. The analysis shows that the children used mathematical language to make sense of the situation and their experience, to clarify their thinking and to communicate their understanding to others. The mathematical language in the informal talk around a natural phenomenon might help the children to gain a better understanding of the situation, and rich interaction with mathematical concepts in the communication might contribute to the children`s mathematical development.

The analyses of the children's comparing, explanations and argumentation show that they classify and sort what they see, hear or touch during the assemblies. Despite the fact that the topic in the assemblies was on natural science phenomena, my analysis shows that the children were, in a large extent, using mathematical language to express their thoughts about natural phenomena. By acting and thinking freely they were given the opportunity to discover mathematical relationships. Descriptions of what the children do, see and think help them to use mathematical language they need if they are to talk about their actions. Mathematics then becomes a way of thinking and a language used to solve problems [START_REF] Björklund | Powerful teaching in preschoola study of goal-oriented activities for conceptual learning[END_REF]. An identification of when children use a mathematical language shows a multifaceted opportunity for speaking about mathematics in kindergarten.