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Background

In their everyday environments, preschool children encounter numerals on games, books, signs, items of clothing and various displays. The term 'numeral' is used here to refer to Hindu-Arabic numerals in digit form (e.g., 9, 14). [START_REF] Munn | Describing good practice in the early years -A response to the third way[END_REF] distinguish between the mathematical rules of the written number system usually taught at school, and cultural rules which are about how numerals are used and who uses them. [START_REF] Sinclair | Preschool children's interpretation of written numbers[END_REF] research revealed age-related differences in responses provided by 4-6-year-old children about the meaning of environmental numerical print. Notwithstanding this significant contribution, that study did not provide a detailed insight on the qualitative variation of children's understandings. We aim to address this gap by seeking an answer for the following question: What is the range of qualitative variation in preschool children's conceptions of the meanings of numerals in the world around them?

Theoretical underpinnings and methods

Within phenomenography, learning is viewed as a change in awareness and therefore, the focus is on examining variations in people's awareness of a particular phenomenon, based on the assumption that conceptions of a phenomenon are constructed and reconstructed through individuals' experiences within everyday contexts [START_REF] Marton | Phenomenography -Describing conceptions of the world around us[END_REF]. Categories of description, as one of the key elements of phenomenographic analyses, capture the varying forms through which individuals perceive a phenomenon. These categories are not for classifying individuals, but "for describing ways of perceiving the world around us" (Marton, 1981, p. 195). In identifying and naming categories, we align with Saljo's (1997, p. 178) recommendation that the data must be approached as indicative ways of understanding, "ways of bringing the world into language in order to be able to communicate", rather than as a direct record of people's experiences.

In our study, the 'phenomenon' is the use of numerals in everyday life. A volunteer sample of 37 preschool children (mean age: 4 years) participated in individual, video-recorded, photo-elicitation interviews. Before the interviews, children were invited to play a "Number Spotting" game, with their families. Parents took photographs of numerals that children noticed in their environment and sent them to the researchers. We used a selection of these photographs, in addition to photographs of numerals that the researchers had sourced, in interviews with the children. We asked questions such as: What do you think is written there? What does this number tell us? Why is it there? We analysed 437 responses from all children adopting an iterative, contrasting and sorting process related to the completeness of the expressed meaning of the numeral and the alignment of the expressed meaning with the particular instance of a numeral depicted in a photograph and with wider, culturally shared understandings.

Depicting the range of children's expressed awareness Table 1: Categories of description emerging from our iterative, inductive data analysis

Categories of Description

Extract example 1 -No expressed meaning and / or purpose of numeral.

Extract related to numbers on car number plate Interviewer: OK, so why are those numbers on the car?

Child: 'cause it's lovely to do drawing on cars. 2 -Description of actions associated with the context and object, rather than number-focused meaning of numeral Extract related to size label on t-shirt showing "6 years" Interviewer: Why is that there, do you think on the T shirt, that 6?

Child: Because you have to wear it. 3 -Meaning and / or purpose of numeral misaligned with object and context.

Extract related to poster showing date: 20 May

Interviewer: And that one [pointing to the 20]? Child: Uh, it's 20. There might be 20 things in it or if it's a book or something, there's 20 pages. 4 -Meaning and / or purpose of numeral linked to the object but misaligned with context.

Extract related to £1 sticker on bag of sweets Interviewer: Why is that number on the candy, do you think?

Child: Because there's a lot. 5 -Recognition that the numeral has a meaning and / or a purpose, but the specific communicative message of the numeral not expressed.

Extract related to bus number Interviewer: So, why is that 6 there on the bus?

Child: Because that's the number of it. 6 -Meaning and / or purpose not fully expressed but recognition of the specific communicative message in line with culturally shared rules.

Extract related to size label on t-shirt showing "size 9" Interviewer: Why is that number there on your T shirt? Child: So you can see if it's big, or small or medium.

7a -Fully expressed meaning and / or purpose implicitly drawn from symbol (e.g., £) accompanying numeral.

Extract related to £1 sticker on bag of sweets Interviewer: What does that number 1 mean on that bag? Child: Because there's nothing else, it might be one pound. 7b -Fully expressed meaning and / or purpose of numeral in line with culturally shared rules.

Extract related to numeral on LEGO box Interviewer: So, what does that mean, that there?

Child: There's 25 pieces? 8 -Fully expressed meaning and / or purpose of numeral, in line with culturally shared rules, with examples provided. The critical aspects that define the qualitative distinction between categories are, whether children: a) recognise the numeral as a number and recognise the object, context and/or accompanying symbol; b) make a connection between numeral, object, context and/or symbol and use it to express meaning; c) express meaning that is aligned with the object, context, symbol in the discussed photograph; d) express meaning that is aligned with broader cultural rules, underpinning the meaning of the numeral.

Extract related to numerals on alarm clock

  Child: There's numbers round it, because the hands can get to them to tell you what time it is, for instance, if the hand is at 12 o'clock, it's 12 o'clock, lunch time.
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