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. A discussion of the effectiveness of using the 360-degree video and the iterative process is followed by implications for practice. Limitations of the research are considered.

Introduction

Research into early childhood mathematics is now considering children of younger ages, even from birth [START_REF] Alsina | Developing informal mathematics in early childhood education[END_REF]. Very young children, even preverbal children, demonstrate mathematics in their behaviours and actions. [START_REF] Franzén | Under threes' mathematical learning[END_REF] states that there are many instances where very young children engage with mathematics during self-selected activities in early learning settings. Further, that very young children can express mathematics through their use of their body (Franzén). [START_REF] Meaney | Locating learning of toddlers in the individual/society and mind/body divides[END_REF] proposes that researchers working with very young children need to recognise how the child's uses their body to convey their understandings. She describes her investigation of how two very young children (referred to in the paper as toddlers) use their bodies to when solving problems, connecting the children's actions to their mathematical understandings, specifically Bishop's (as cited in Meaney, 2015, p. 11) mathematical activity of locating. Children's actions are communicative of their mathematical ideas, with [START_REF] Flottorp | Proceedings of the Seventh Congress of the European Society for Research in Mathematics Education (CERME 7[END_REF] linking these to Bishop's mathematical activity of explaining. Although the children were verbal, Flottorp stated minimal language was used during the experiences.

Bishop 's (1988, 1991) mathematical activities [START_REF] Bishop | Mathematics education in its cultural context[END_REF][START_REF] Bishop | Mathematical enculturation: A cultural perspective on mathematics education[END_REF] presents six mathematical activities that he describes as universal, due to their presence in all cultural groups and the way they support how mathematical knowledge develops. Counting involves ordering or comparing discrete phenomena systematically. Locating is the exploration and conceptualization of the spatial environment. Measuring comprises the comparison or ordering through quantifying qualities (in contrast to counting, which involves discrete phenomena). Designing incorporates creating designs or representations of the spatial environment and objects. Playing recognises creating, using, or adhering to rules (both formal and informal), whether in games or general activities. Explaining is the accounting of phenomena, whether physical or non-physical.

Although [START_REF] Bishop | Mathematical enculturation: A cultural perspective on mathematics education[END_REF] states his mathematical activities were created by examining language, their descriptions can also be applied to actions. [START_REF] Cooke | Bishop's (1988, 1991) mathematical activities reframed for preverbal young children's actions[END_REF] described how Bishop's mathematical activities could be reframed to focus on the actions of very young children. Counting was reframed to consider matching one-to-one (such as using one hand to grasp one item), changes in quantity, and recognizing patterns in actions, music, or items; the provided example was a child using one hand to select one object from a collection. Locating reframed focuses on children using their bodies within their environment and to engage with their environment, such as moving objects or positioning themselves; the example was a preverbal child moving objects in a purposeful way to make them useful. Measuring reframed involves preverbal children investigating attributes within their environment, identifying how much there is, and cataloging these features to enable them to compare other objects and environments; a provided example was trying to reach an object and, when not successful, moving their body closer to the object. Designing reframed occurs when the young child can identify the function of objects and consider this in terms of the attributes of the object; the example provided involved placing toys with wheels on the ground with the wheels touching the ground (and not upside down). Playing reframed focuses on the joy children display or the process of replicating everyday happenings; the provided example involved a child picking up a book and turning it so they can open it and look inside. Explaining reframed is evident when children's engagement shows they are using previous understandings in current environments or with objects and situations; the example given involved a child holding a bookcase to pull themselves up to standing.

Using video to collect data [START_REF] Lynch | Beyond words: Using qualitative video methods for researching occupation with young children[END_REF] describe how video can be a valuable data collection tool in qualitative research as it enables a holistic way collect events as they occur -capturing the physical, temporal, and social contexts that exist beyond language. They state how this can be invaluable when working with children. In addition, the capacity of the researcher to revisit and review the captured video enables researchers to be consistent in their analysis of the video. [START_REF] Björklund | Toddlers' opportunities to learn mathematics[END_REF] also highlights the capacity of video to enable researchers to meticulously observe the actions that have been recorded, and de Freitas (2016) links this to the opportunities that video provides to make the understandings of mathematical concepts visible. The camera for collecting video captures 360degree audio video. This enables all of the room to be seen and heard. The video format provides the capacity to focus in on a particular part of the video.

Theoretical Framework

Several elements that [START_REF] Barad | Meeting the universe half way: Quantum physics of the entanglement of matter and meaning[END_REF] proposes underpin the research. The first is the de-prioritising of language. Barad states that language has been elevated to a position of power, gifting it the role of most trustworthy in the representations of reality. She proposes that language not be preferenced and that attention also be given to matter -comprised of human and nonhuman -as it is not immutable and passive. This is connected to the second element -intra-action. Barad considers everything -all matter -to be intra-active in its becoming. Specifically, "intra-actions are nonarbitrary, nondeterministic causal enactments through which matter-in-the-process-of-becoming is iteratively enfolded onto its ongoing differential materialization" (p. 179). Reality is conceived as continuous and dynamic, where people are part of the world and their intra-action contributes as both cause and effect to the world's becoming.

In their research with very young children, [START_REF] Franzén | Under threes' mathematical learning[END_REF] and [START_REF] Meaney | Locating learning of toddlers in the individual/society and mind/body divides[END_REF] both use the work of [START_REF] Barad | Meeting the universe half way: Quantum physics of the entanglement of matter and meaning[END_REF] to depower language and focus on intra-actions, enabling the child's actions with their bodies to be interpreted as demonstrating mathematics. Franzén (2015) uses Barad's work to widen how young children's learning is perceived. Specifically, Franzén incorporates all ways that the child intra-acts with the matter within the world, such as through their body, and uses this to identify the mathematics that may be evident. She recounts the intra-action of a very young child (aged one year) with a large climb-on toy car and connects this to the mathematics that may support the child's engagement. In a similar way, Meaney (2016) also focuses on how young children learn through using their bodies to interact with their environment. Meaney's focus is on how the very young children use their bodies to demonstrate understandings of locating, which is viewed as the understanding of spatial relationships, in their world.

The aspects of [START_REF] Barad | Meeting the universe half way: Quantum physics of the entanglement of matter and meaning[END_REF], [START_REF] Franzén | Under threes' mathematical learning[END_REF], [START_REF] Meaney | Locating learning of toddlers in the individual/society and mind/body divides[END_REF] that are critical to this research are the emphasis placed on the child's actions, the recognition of the intra-active nature of the child's engagement with their world, the reduced focus on language to convey mathematical ideas, and the deconstruction of the child's actions to identify the mathematics that may support their intra-actions. These aspects enable the actions of the very young preverbal children, who are the focus of this research, to be analysed to identify the mathematics the children use when engaging with their world. In doing so, the child's agency is recognized. That is, they are able to act as they wish to act and to have the freedom to make choices [START_REF] Lange | Tell them that we like to decide for ourselves" -Children's agency in mathematics education[END_REF].

Research question

As indicated by the work of [START_REF] Franzén | Under threes' mathematical learning[END_REF] and [START_REF] Meaney | Locating learning of toddlers in the individual/society and mind/body divides[END_REF], very young children, even preverbal children, can demonstrate mathematics through their actions. This paper considers what mathematics very young preverbal children might demonstrate through their actions when playing with train carriages on a train track without educator engagement. Specifically, the research question is -What might the actions of very young preverbal children show in terms of [START_REF] Bishop | Mathematics education in its cultural context[END_REF][START_REF] Bishop | Mathematical enculturation: A cultural perspective on mathematics education[END_REF] six mathematical activities when they are engaging in self-selected play with toy train carriages and a train track?

Methodology

Before entering the learning centre, information about the project was provided to the manager, the educators, and the parents of the children and consent to participate was requested. A camera capable of capturing 360-degree video was attached to the ceiling of the room, making it unobtrusive to those in the room. The camera recorded whilst the children and educators were in the room. A section of video is analysed from a video that is 34 minutes and 19 seconds long.

Context and participants

Two educators and three children were in the room. All three children were female and one year in age. Two of the three children did not use verbal language and the third has minimal verbal language. The two educators interact with the children, but the children had choice in what they did -that is, the activity was self-selected by the children. The educators' interactions involve speaking with the children, asking the children questions (related to what the children were doing), and responding to the children when they approached the educator, for example, handing the educator toys.

The section of the video that is analysed is 31 seconds in length. The two preverbal children had chosen to play at the train table and, although the educator was present, the educator did not engage with or interact with the children during this section of the video. The educator is watching the children and her only involvements are placing a train carriage on the train track after it had fallen to the floor (Child 1 had picked up two train carriages joined together, holding only one of the carriages, with the second train carriage falling to the floor); helping one child walk between her and the train table (holding the child steady as she passes by placing her hands on the child's sides); and moving the table and keeping a hand on it to hold it in place when one of the children tries to pass between the other child (sitting on the floor) and the table. The section starts when the educator places two trains on the train track then sat back to watch the two preverbal children play. Initially, Child 1 plays with the two train carriages the educator has placed on the train track and Child 2 plays with three train carriages on the train track. The video section ends when Child 2 walks towards the educator and hands her two train carriages.

Analysis

An iterative process is used to identify the actions of the child and then to identify which of [START_REF] Bishop | Mathematics education in its cultural context[END_REF] mathematical activities may have been evident through the children's engagement with their environment. The section of video was initially viewed in its entirety and a broad description of what occurred in the video was created as a frame. Then, each child was the focus for the subsequent viewings. The second viewing enabled details of the child's actions to be gathered. During this second viewing, the video was stopped frequently and reviewed to enable the detailed notes to be written. After the detailed notes were written, the video was viewed a third time, again in a stop-start manner, to enable the detailed notes to be checked against the video. A fourth viewing also followed the stopstart manner, but longer sections of notes were compared. A final viewing occurred to compare the full notes with the video, this time without stopping during the viewing. Narratives were created from the notes for each child that could be synchronized. The process of placing the narratives side-byside to be synchronized with each other involved identifying actions of each child that occurred at the same time. Spacing was then used to clearly indicate which of the actions described for each child occurred at the same time.

Once the iterative process to create the detailed notes was complete, the actions in the notes were compared to the detailed descriptions [START_REF] Bishop | Mathematical enculturation: A cultural perspective on mathematics education[END_REF] provides for each of the mathematical activities and the ideas provided in [START_REF] Bishop | Mathematics education in its cultural context[END_REF] to identify when the actions reflect the mathematical activities. As [START_REF] Bishop | Mathematical enculturation: A cultural perspective on mathematics education[END_REF] notes, it is possible that there will be instances where more than one mathematical activity is evident. The author has used this process with videos of young children for seven years with preservice early childhood educators as part of their work in early childhood mathematics education units. Work with colleagues interpreting videos of preverbal children has occurred over four years.

Results

The synchronized narratives for the two children are presented side-by-side in Figure 1. [START_REF] Bishop | Mathematics education in its cultural context[END_REF][START_REF] Bishop | Mathematical enculturation: A cultural perspective on mathematics education[END_REF] 

mathematical activities evident in the children's actions

Each of [START_REF] Bishop | Mathematics education in its cultural context[END_REF][START_REF] Bishop | Mathematical enculturation: A cultural perspective on mathematics education[END_REF] mathematical activities were evident in the children's actions. There are actions where more than one mathematical activity is evident (Bishop, 1991, p. 108). Example actions for each mathematical activity are listed below:

• Counting Child 1 demonstrates one-to-one correspondence by using one hand to hold one train carriage. Likewise, Child 2 demonstrates one-to-one correspondence when she holds one train carriage in her left hand and one train carriage in her right hand. Child 2 also shows ideas around quantity when the third train carriage is detached from the other two -she looks at the one that had detached then places one hand on each of the remaining train carriages.

• Locating

Both children demonstrate their capacity to orient themselves in space. Child 1 walks around the table, places the white train carriage on the track, and drives the train carriage held in her right hand forwards and back to meet her left hand engaging in the mirror action. Child 2 positions her body lower to pick up the two train carriages that have fallen on the floor. She also uses her right hand to push herself up to standing.

• Measuring

Child 2 demonstrates measuring when she reaches her hands out to pick up the two train carriages after having crouched down to do so. This indicates that she recognizes that her hands were too far away from the train carriages initially, and that she has to change position and reach to be close enough to them. Child 1 demonstrates measuring when she tries to lift her leg and foot high enough to step over Child 2 when she is walking around the table.

• Designing

In rolling the train carriages on their wheels to perform a 'driving' action, both children are showing their understanding of the properties of the train carriage (that it can be 'driven' on the surface). Child 2 shows this when she is trying to manipulate the middle train carriage to turn it over onto its wheels as it is the wheels that 'roll'. Child 1 demonstrates designing through the templating of the table to ensure she can move around it while 'driving' the train carriage on the train track.

• Playing

Both children follow the procedures for placing the train carriages on the train track by putting them wheels down. Although Child 1 places the train carriage incorrectly on the train track several times, she 'drives' it around the track, walking around the table as she does so (removing the train carriage from the train track when she cannot reach). Child 2 uses her past experience in how to hold the train carriages to change her grip to increase her chance of picking the train carriage up from the floor.

• Explaining

The children show their understanding of the conventions of train carriages by placing them wheels-down when they are 'driving' them on the table or on the train track. Likewise, although there are other objects on the train table, the children only 'drive' the train carriages on the train track, showing they know which items are classified in the category of 'driving on the train track'. Child 2 uses gestures to explain that she would like the educator to take the two train carriages by holding them out towards the educator.

Discussion

The 360-degree video makes it possible to identify opportunities where the very young preverbal children were engaged in self-selected activities [START_REF] Lynch | Beyond words: Using qualitative video methods for researching occupation with young children[END_REF]. The positioning of the camera on the ceiling enables the collection of video that shows the full room, making visible a range of activities and levels of children's agency -their choices [START_REF] Lange | Tell them that we like to decide for ourselves" -Children's agency in mathematics education[END_REF] -to be viewed. The format of the video from the 360-camera also provided opportunities to focus in on specific activities. The captured video enabled the use of an iterative process through which to analyse the actions of the children [START_REF] Björklund | Toddlers' opportunities to learn mathematics[END_REF]. Without this iterative process, it would have been more difficult to observe both children and to note down sufficient detail to compare to [START_REF] Bishop | Mathematics education in its cultural context[END_REF][START_REF] Bishop | Mathematical enculturation: A cultural perspective on mathematics education[END_REF] mathematical activities and, in effect, make the mathematics visible (de Freitas, 2016).

As [START_REF] Meaney | Locating learning of toddlers in the individual/society and mind/body divides[END_REF] noted, even though very young children do not reflect on or share their learning using language, they are capable of showing what they know through their actions. The actions of the two very young preverbal children in self-selected play with train carriages and a train track can be used to identify mathematics in terms of [START_REF] Bishop | Mathematics education in its cultural context[END_REF][START_REF] Bishop | Mathematical enculturation: A cultural perspective on mathematics education[END_REF] mathematical activities. This is made possible through the deprioritizing of language and the focus on intra-actions [START_REF] Barad | Meeting the universe half way: Quantum physics of the entanglement of matter and meaning[END_REF] to enable

Conclusion

Even though these very young children are preverbal, they both demonstrate each of [START_REF] Bishop | Mathematics education in its cultural context[END_REF][START_REF] Bishop | Mathematical enculturation: A cultural perspective on mathematics education[END_REF] mathematical activities and do so without language. This underscores the importance of not preferencing language when looking for ways that very young children may engage with mathematics, much as [START_REF] Franzén | Under threes' mathematical learning[END_REF] demonstrates with her identification of the mathematics the young child's engagement with the climb-on toy car. Likewise, the children's spatial awareness, both in terms of the positioning of the physical objects and in their use of their bodies to engage with the environment, reflects the capacities [START_REF] Meaney | Locating learning of toddlers in the individual/society and mind/body divides[END_REF] shared.

This research has limitations. The interpretation of the children's actions and the identification of the mathematics behind their actions cannot be checked with the participants themselves. [START_REF] Franzén | Under threes' mathematical learning[END_REF] states that researchers need to use children's actions to try to identify children's intentions, but that this may be limited due to the differences in perspective between the researcher and the child. This can occur in all research but is very much present with preverbal children -those who are the focus of this paper. In some ways, it is similar to the issue Bishop (1988, p. 184) expresses regarding his work, that "there is no real prospect of my being able to test whether or not this 'universal' structure will be adequate for describing the mathematical ideas of other cultural groups" -however, he did not consider this a weakness. [START_REF] Bishop | Mathematics education in its cultural context[END_REF] hopes that his analysis would encourage others to engage in similar analysis, an aim that this research would do well to emulate. [START_REF] Franzén | Under threes' mathematical learning[END_REF] discusses how the researcher who interprets the actions of young children holds much power. As part of this power, the researcher needs to recognize they are interpreting what they are seeing from a perspective that includes both their own and the child's. Franzén suggests that the researcher needs to accept that there will be ambiguity in interpreting the preverbal child's actions, but in providing an interpretation of the preverbal child's actions, the researcher may be giving voice to these very young preverbal children. However, it is the researcher's interpretations of the actions and, even with vast experience, there is no opportunity to confirm the interpretations are correct.

Further investigations with more children may assist in the veracity of these interpretations and the connections of the actions in terms of [START_REF] Bishop | Mathematics education in its cultural context[END_REF][START_REF] Bishop | Mathematical enculturation: A cultural perspective on mathematics education[END_REF] mathematical activities.
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Acknowledgement

The paper was produced during Academic Study Program Leave provided by the author's University.