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This paper focuses on toddlers ' (1-to 3-year-olds) ways of responding to the question "How many years are you?" and in what respect their responses may connect to a mathematical meaning. As a part of a longitudinal study on toddlers' numerical development, the question was posed to 15 toddlers five times at approximately six-month intervals. At the beginning of the study, no toddler responded to the question with a mathematical representation. The results show how the toddlers started to discern the question as one to be answered with a mathematical representation, either number words or a finger pattern. The results also show how some of the toddlers started to connect these two modes of representations. In the paper, we also explore the different ways the toddlers used finger patterns to answer the question.

Introduction

This paper focuses on toddlers' (1-to 3-year-olds) ways of responding to the question "How many years are you?" (direct translation from the Swedish expression "Hur många år är du?"). The starting point for this interest was a Swedish combined research-development project on toddlers' numerical development. Even though there is a growing consensus in research and practice that children's numerical competencies start to develop at a very early age, few tools have been developed to make their progress in learning visible and researchable. Thus, one part of the project was to develop a research tool to make toddlers' ways of experiencing numbers researchable [START_REF] Björklund | Designing a tool for exploring toddlers' numerical competencies in preschool[END_REF]. In this paper, we take a closer look at one of the questions used in that tool.

There are challenges in exploring young children's numerical competencies, since verbal utterances cannot be taken as the primary source for analysis of their understanding. Furthermore, it is crucial to establish joint attention between child and researcher in a conversation or task to maintain the focus on a common objective [START_REF] Siraj-Blatchford | A focus on pedagogy: Case studies of effective practice[END_REF]. When developing the research tool, we thus wanted to make it possible for the young children to relate to and reason about the content based on their previous experiences as well as enable them to express different ways of experiencing numbers. Based on methodological reviews on studies involving children, we knew that, especially in research with very young children, multiple-method activity approaches had proven successful [START_REF] Aubrey | That child needs a good listening to! Reviewing effective interview strategies[END_REF]. Thus, the decision was made to design a task-based interview that included a variety of tasks and manipulatives making it possible for the toddlers to express themselves in different ways. This task-based interview was to be held in a naturalistic setting, placing the children at the centre of focus, recognizing their social and cultural experiences and understanding. The context of the interview became the birthday of Kitty the cat as even toddlers have experienced birthdays. Also, the use of a toy cat was intended to engage the children's interest and promote joint attention.

As an introduction to the interview, the children got to see and, if they wanted to, hold Kitty the cat. The children were told that it was the cat's birthday. Then the question "How many years are you?" was posed to the children. The question had a twofold purpose: partly to arouse curiosity and interest by inviting the children to a joint conversation and partly to see how the children responded to this question, which they had most likely heard before. At one point, when we presented the study at a national research conference, a researcher in mathematics education asked whether the question "How many years are you?" is a mathematical question. Inspired by that question, we here analyse how toddlers responded to the question. Our approach is that it is not up to us to decide whether the question is mathematical or not; it depends on the toddlers' ways of experiencing the meaning embedded in the question. Whether or not the question "How many years are you?" is mathematical is thus an empirical question, which this paper will focus on by answering : How do toddlers respond to the question "How many years are you?" and in what respect do their answers connect to a mathematical meaning?

Four fundamental aspects of numbers

We cannot empirically investigate whether children experience the question as a mathematical question; we can only investigate their responses to the question and whether their responses include mathematical representations. Together with ordinality, cardinality and part-whole relations, representations are fundamental aspects of the complex construct of numbers that are known to be necessary for children to learn about in order to develop their numerical competence (Björklund et al., 2021;[START_REF] Baroody | Early number and operations: Whole numbers[END_REF]. The meaning of ordinality implies that every object or number word has an exclusive position in a sequence and relates to the others in the same sequence [START_REF] Fuson | Some further clarifications of numerical terminology using results from young children[END_REF]. "How many" questions mostly refer to the meaning of cardinality in numbers, that is, number words are used to describe a coherent set. This is often observed in counting acts where the last uttered number word includes all the counted items [START_REF] Gelman | The child's understanding of number[END_REF]. Knowing that number words represent a set or composed unit of items is, further, a requisite for understanding numbers' partwhole relations, which allows children to compare sets, add, subtract and in different ways operate with numbers to solve numerical problems [START_REF] Venkat | Architecture of mathematical structure[END_REF]. Thus, number words include several aspects that become significant for making use of them, and their meaning is also connected to the context in which the words are used (see [START_REF] Fuson | Relationships between counting and cardinality from age 2 to age 8[END_REF]. As numbers are abstract by nature they have to be represented in some way in all communicative situations, for example, by number words as exemplified above. [START_REF] Lesh | Applied mathematical problem solving[END_REF] emphasizes five modes of representation that are important in mathematics education, where the learning (for example, of numbers) is reflected in the ability to make connections between and within these modes of representation: Real-World Situation, Pictures, Verbal Symbols, Written Symbols and Manipulatives. But, even if toddlers respond to the "how many" questions, for example, with finger patterns or number words, it is not self-evident that the representation used mediates a mathematical meaning. The meaning of representations has to be learnt through communication with others whereby representations assigned to children's actions mediate mathematical meaning [START_REF] Van Oers | Emergent mathematical thinking in the context of play[END_REF].

Theoretical framework

The theoretical framework in this study is the variation theory of learning [START_REF] Marton | Necessary conditions of learning[END_REF] which brings to the fore the child's perspective, or more precisely, children's ways of experiencing a phenomenon (see also [START_REF] Sommer | Child perspectives and children's perspectives in theory and practice[END_REF]. In every situation, several aspects of a certain phenomenon can be discerned and the aspects that are discerned are decisive for how the phenomenon is experienced by the child. The theory directs attention towards children's learning and explains learning in terms of changes in the child's ways of experiencing a phenomenon. In the analysis, how children respond to the question "How many years are you?" and changes in these responses are interpreted as expressions of discerned and undiscerned aspects. As we in the study focus on the emergence of numerical awareness among toddlers, non-numerical meaning is just as important to observe.

Method

The project was conducted in close collaboration between researchers and three preschool teachers in Sweden over two years. The project, including development of tools and methods, has been approved by the Swedish ethical review authority (Dnr: 2019-01037). During the longitudinal study, the play-based interview was conducted five times at approximately six-month intervals. The interviews were all video-recorded, with the written consent of the toddlers' legal guardians. The interviews were conducted by the preschool teachers. This was important as it is not reasonable to expect that a researcher who does not know the toddlers would be able to provide the children with the best conditions to show their knowledge. As toddlers' expressions are very subtle, the interviewer needs to have extensive knowledge of the individual children's ways of expressing themselves.

Altogether, 110 video-recordings focusing on the question "How many years are you?" were transcribed. Also, how the children responded to the follow-up question, "Can you show with your fingers?", was noted. This follow-up question was asked to the children who did not use finger representation in relation to the first question. The results presented in this paper are based on analysis of 75 of these video-recordings from those children who were between 12 and 18 months when the project started and who took part in all five interviews. This was in total 15 children born between January and September 2018. The children's responses were first categorized based on correct or incorrect answers and then inductive based on the representations they used. Then, each inductive category of representation was analysed focusing on discerned and undiscerned aspects in line with variation theory principles [START_REF] Marton | Necessary conditions of learning[END_REF]. This way of analysing the data provides information on toddlers' ways of experiencing the phenomenon that in this study is the question "How many years are you?".

Results

First, the results from the inductive analysis on the representations used will be presented. Each category (C) of representation will be elaborated on separately, then followed by an elaboration of the categories related to the longitudinal perspective constituting the five interviews. Finally, the toddlers' use of finger patterns in all the interviews are focused on. Table 1 presents an overview of the 15 toddlers' responses to the questions "How many years are you?" (Q1) and "Can you show with your fingers?" (Q2) in the five interviews (Int. 1-5). In C1, the children gave no apparent mathematical response to Q1. However, many of them did interact with the interviewer, for example, by talking about Kitty the cat. Some children did use numbers and/or fingers as responses in other tasks but did not seem to discern any numerical aspects in this question. For example, one boy did not respond to this question, but afterwards when the interviewer showed him two fingers asking "Is this three?", he answered "No, it's two." Thus, this category includes both children who did not use mathematical representations at all in the interview and children who did not experience this specific question as one to be answered with a mathematical representation. The nature of the question here comes to the foreground since it is likely to be more challenging for the child to present a number word as an answer to a "how many" question (regardless of the items asked for) than to determine the quantity of a (re)presented number (for example shown finger pattern).

In C2a and C2b, the children responded by saying either an incorrect (2a) or a correct (2b) number word. Both responses indicate that these children experience this question as one to be answered with a number words. However, based on only this question it is not possible to determine whether the number words used by the children have a mathematical meaning, for example ordinal or cardinal meaning, or not.

In C3a and C3b, the children responded by showing either an incorrect (3a) or a correct (3b) finger pattern. Both responses indicate that these children experience this question as a question possible to be answered with a mathematical representation. What distinguishes this way of responding to the question from the verbal number words is that the question was posed in one mode of representation (verbal) but the children responded in another mode of representation. However, based on only this question it is not possible to determine whether the finger patterns used by the children have a mathematical meaning for them, it may be a learnt procedure.

In C4a and C4b, the children responded by saying a number word and showing a finger pattern at the same time. The number word and/or finger pattern may be incorrect (4a) or correct (4b). Both responses indicate that these children experience this question as a question possible to be answered with mathematical representations and that they have discerned a connection between modes of representation. However, as previously mentioned it is not possible to determine whether the number words and/or finger patterns used have a mathematical meaning for the children.

As mentioned, the second question (Q2) was only asked to the children who did not use fingers in response to the first question (thus C1 and C2ab). Some children gave no response (5c) while others responded by showing either an incorrect (5a) or a correct finger pattern (5b). Some children showed a finger pattern consistent with the number word used to answer the first question. Thus, they may have been connecting these two modes of representation. Some children who had not answered the first question now showed the correct finger pattern, which may be a representation with mathematical meaning but could also indicate that the question "Can you show with your fingers?" induced a procedure (showing a finger pattern) not grounded in any discerned mathematical meaning.

A longitudinal perspective

In the first interview, the age of youngest child was 12 months and the oldest was 18 months. As the intention in the project was to initiate the investigations before the toddlers had begun to use numbers, the toddlers' limited responses that may be connected to mathematics in interview 1 were expected.

In the second interview (age span 18-24 months), 13 children gave no mathematical response. Two children responded to the first question, one with an incorrect and one with a correct number word, "one", in combination with showing one finger. To Q2 (asked to the 14 children that did not use fingers in Q1) six children responded with finger patterns, three of them correctly. As mentioned, this representation may or may not be connected to a mathematical meaning.

In the third interview (age span 21-28 months), eight children gave no mathematical response. Seven children responded correctly to Q1, six used number words and one used a finger pattern. The use of number words and finger patterns indicates that these children had an expectation to answer with a (to the observer) mathematical representation. The children aged one answered "one", and the children aged two answered "two". Thus, they may not have known "how many" one or two is, but they experienced that these representations can be used to answer a "how many" question. To Q2 (asked to the 14 children that did not use fingers in Q1) six children responded with finger patterns, four of them correctly. As mentioned, this representation may or may not be connected to a mathematical meaning.

In the fourth interview (age span 27-34 months), two children gave no mathematical response. Six children responded with a number word on Q1, five of them correctly. Three children responded with finger patterns, two correctly. Four children responded with number words in combination with finger patterns, thus coordinating two representations. Three of them did this correctly. Similar to the above, these children may not have known "how many" one or two is regardless of representation, but they seemed to know that this was a way to answer this question. On Q2 (asked to the eight children that did not use fingers in Q1), six children used finger patterns, two of them correctly.

In the fifth interview (age span 33-40 months), three children gave no mathematical response. Two children responded to Q1 with finger patterns, one correctly and one incorrectly. 10 children responded to Q1 with number words in combination with finger patterns, thus coordinating two representations. Nine of them did this correctly. Similar to the above, these children may not have known "how many" one or two is regardless of representation, but they seemed to know that this was an answer to this question. On Q2 (asked to the three children that did not use fingers in Q1), two children used finger patterns, incorrect.

How do toddlers use finger patterns?

In the five interviews, three different ways to use finger patterns as a response to Q1 and Q2 emerged:

1) Respond by showing all fingers (three examples in Figure 1). This way of using finger patterns indicates that the children have discerned a representational aspect, but this is not yet connected to any numerical aspect. Nevertheless, the questions can be answered by showing finger patterns as representation, although the finger patterns used are not yet mathematical representations. 2) Respond by showing a finger pattern with a selected number of fingers, but not the correct number. Some children instantly selected a number of fingers, others worked to fold down a number of fingers with the help of the other hand. This way of using fingers indicates that they have discerned that different finger patterns mean different things and it is therefore necessary to be precise when creating the finger patterns. It is possible that these finger patterns are experienced as representations of a "unit". But because of the lack of connection to the number asked for, it is likely that the finger patterns are still undifferentiated in an exact cardinal sense.

3) Respond by showing a correct finger pattern (three examples in Figure 2). Some children used fingers on one hand and others used fingers from two hands, the last when showing two by using the index fingers close together. Similar to the above, this way of using fingers indicates their discerning that finger patterns have a specific meaning and may also be based on an experience of finger patterns as representing a "unit". Some sense of cardinality may here come through in that "two" is not merely an act of creating a pattern but an intended action of bringing one finger on each hand together to compose a set. 

Discussion

The questions elaborated on in this paper are how do the toddlers respond to the question "How many years are you?" and in what respect do their answers connect to a mathematical meaning? In accordance with the variation theory of learning [START_REF] Marton | Necessary conditions of learning[END_REF], how children respond to the question is interpreted as expressions of discerned and undiscerned aspects. Someone might argue that the toddlers, over the course of the five interviews, learnt which number words or finger patterns to use. However, one delicate issue is that the correct answer to this specific question changed with each birthday. Thus, the children changed their answers between the interviews (correct or incorrect), which indicated that they had not learnt one specific way to answer this question by taking part in the interviews. The question is quite difficult form a mathematical perspective based on the lack of visible set to connect to the question "how many". The results show that the toddlers initially did not discern aspects of the question that brought them to respond with any mathematical representations. One explanation may be that the toddlers had not yet discerned mathematical representations and therefore these were not part of their possible responses to the question. However, this is not true for all the toddlers as there were toddlers who did not respond to this question with a mathematical representation but used mathematical representations when responding to other questions in the same interview. Throughout the study the children on group level discern that the question can be answered by using what we interpret to be mathematical representations (number words and/or finger patterns). However, based on the analysis in this paper, we cannot know if the children do experience mathematical meaning of the representations that they use [START_REF] Van Oers | Emergent mathematical thinking in the context of play[END_REF]. To know the explicit meaning the representations have for the children, more situations in which they use representations must be analysed. Nevertheless, recent findings have shown that young children who make use of several representations, whether used in correct correspondence with a number of objects or not, are more attentive to learn cardinal meaning of numbers [START_REF] Gibson | Number gestures predict learning of number words[END_REF]. [START_REF] Lesh | Applied mathematical problem solving[END_REF] emphasizes five modes of representation, three of which are at play in this task, real-life situation provides context for the task while the toddlers respond by using number words and/or finger patterns. The children most often used one representation, then they started to use two representations in combination to a larger extent. However, the toddlers may not experience them as two different representations but as a whole, and they may not have known that the representations were mathematical; that definition is in the eyes of the observer.
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 1 Figure 1: Different ways of showing all fingers
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 2 Figure 2: Showing two with one or two hands

Table 1 : The children's responses to Q1 "How many years are you?" and Q2 "Can you show with your fingers?" (asked to children who did not use finger representation in answer to the first question)
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