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The focus of this paper is on possibilities for children to discern elements of structure and to develop structural awareness through play. In Sweden, preschool is part of the education system why teaching is to be conducted. At the same time, play is to be promoted and consciously used. In this paper, we explore possibilities for the youngest preschool children (2-3-yearolds) to discern structural elements in a rule-based play. In the example, discerning structural elements becomes of importance for being able to participate proficiently in the play. As such, the example shows that a conscious use of play may promote toddlers' development of structural awareness which in turn is of importance for further mathematical learning and for their participating in the play.

Introduction

Studies show that early mathematics has positive effects on later school performance [START_REF] Duncan | School readiness and later achievement[END_REF][START_REF] Ginsburg | Early mathematics education and how to do it[END_REF] but there is no consensus when it comes to how early mathematics is to be conducted [START_REF] Palmér | Different perspectives on possibledesirableplausible mathematics learning in preschool[END_REF]. A long-time debated question is if teaching is to be integrated with or separated from children's play (Bennet, 2005) and similar to other countries there is a discussion in Sweden regarding the relation between play and teaching. In this discussion, playoriented activities withholding mathematical content sometimes are set as a counter-pole to systematic teaching of a content. At the same time as there are researchers emphasizing a consolidation of play and teaching (Pramling & Pramling Samuelsson, 2011) there are traditions that uphold children's right to play, undisturbed by adults, for the sake of play itself [START_REF] Sundsdal | Til forsvar for barns spontane lek[END_REF].

In this paper we will not immerse in this debate but instead focus on an example where children need to mathematize the idea of structure, to be able to participate proficiently in an ongoing play. Structural awareness has been researched by Mulligan and Mitchelmore (2013a,b) and been shown to be both salient and critical to children's mathematical learning. Mulligan and Mitchelmore (2013b) have made interventions to promote children's structural awareness. These interventions showed that teachers can plan and direct children's attention towards patterns and structures in a developmentally suitable way. In this paper we analyze an example where young children (2-3yearolds), to be able to participate in an ongoing play, need to discern the elements of the structure of the play. Thus, the children in this example are younger than the children in the studies by Mulligan and Mitchelmore (2013b) and the setting is very different. The aim of this paper is to explore if the research on structural awareness by Mulligan and Mitchelmore (2013b) is applicable in this context and how these young children with support of their preschool teacher may discern structural elements in the ongoing play. This is of interest since such a discernment would be of value both for their possibility to participate proficiently in the ongoing play and for their further mathematical learning, as suggested by Mulligan and Mitchelmore (2013a,b).

Teaching and play

In Sweden, preschool is a non-mandatory pedagogical practice available to all children aged one to six years. Preschool is part of the education system why teaching is to be conducted (Education Act 2010:800). At the same time, play is to be promoted and consciously used in relation to children's learning (National Agency for Education, 2010). In the national curriculum it is however not expressed or exemplified how play is to be incorporated with children's learning.

According to [START_REF] Van Oers | Are you sure? Stimulating mathematical thinking during young children's play[END_REF], the relation between teaching, mathematics and play can be seen as either "mathematics made playful" or "mathematizing elements of play" (p.74). Games in which counting, sorting and different mathematical operations are prominent are examples of mathematics made playful while mathematizing elements of play implies that the primary act is play but a teacher introduces mathematical concepts or operations into the play. The teacher's way of acting towards children's play thus have implications for how mathematics is introduced and thereby made meaningful to the children. [START_REF] Walsh | It's teaching ... but not as we know it': Using participatory learning theories to resolve the dilemma of teaching in play-based practice[END_REF] have found three different approaches towards children's play that are considered to be based on the teacher's views on play, learning and teaching. Some teachers do not participate in children's play as they think children learn and develop naturally through play why the participation of preschool teachers would primarily destroy a natural process. An opposite to this is teachers that continually interrupt children's play by asking questions, questions that seldom are meaningful in relation to the play but rather connect to different curriculum content. The third approach includes a balanced commitment to participation in children's play: not entirely child-centered or teacher-led but a balanced mix of reciprocity and listening to children's initiatives and need for support. This third approach was shown to be most successful for children's learning in the study of Walsh et al. A similar approach based on empirical studies is found in so called Developmental Education (van Oers, 2012) which has been further developed and theorized as play-responsive teaching in a recent study by Pramling et al. (in press). Both these theoretical stances emphasize a starting point in children's meaning making and a collaborative structuring (between children and teacher) of activities (for example play) that are enriched with cultural meanings (for example mathematics) in interactive processes.

Teachers who actively take part in children's play with pedagogical intentions may however do this in distinctly different ways which has been observed by [START_REF] Björklund | Teachers' involvement in children's mathematizing -Beyond dichotomization between play and teaching[END_REF]. Some confirm children's direction of interest, which implies that the teacher responds to and confirms the children's initiatives and ideas. A teacher may also contribute by providing strategies, which is a more goal-oriented act of directing the child towards skills or tools that will help him/her master a challenge. Thus, providing strategies can be understood as the teacher providing the child with new strategies to facilitate the activity the child is involved in. If a teacher is situating known concepts, this implies that the teacher is applying a mathematical concept known from another situation into the play, enabling generalization of the concept. Finally, when challenging concept meaning, the teacher highlights or introduces a mathematical problem or concept within the play context where the child/ren need to work together in an intellectual way to solve the problem or to clarify the concept. All of these different ways to actively take part in children's play can be considered as a balanced commitment of participation (c.f. [START_REF] Walsh | It's teaching ... but not as we know it': Using participatory learning theories to resolve the dilemma of teaching in play-based practice[END_REF]) that may extend the child/ren's knowledge and may also add new value to their play.

Pattern and Structure

It is well known that preschool children can both note and construct different kind of patterns. However, it is only more recently that research has shown that children's exploration and construction of patterns may have positive influence on their general learning of mathematics [START_REF] Cross | Mathematics learning in early childhood: Paths toward excellence and equity[END_REF][START_REF] Mulligan | Encouraging mathematical thinking through pattern and structure. An Intervention in the first year of schooling[END_REF]. For example, exploration and construction of patterns offer children opportunities to discover and understand repeating structures, which in turn is fundamental for later understanding of variables, functions and algebra [START_REF] Moss | Knowledge building in mathematics: Supporting collaborative learning in pattern problems[END_REF].

According to Mulligan and Mitchelmore (2013a) awareness of mathematical pattern and structure is both salient and critical to mathematical learning, since effective mathematical reasoning involves the ability to note patterns and structure. They define pattern as involving a predictable regularity and structure as the way in which various elements (for example in a pattern) are organized and related. Based on studies on children aged 4-8 Mulligan and Mitchelmore (a.a) divide children's development of structural awareness into four levels. Prestructural awareness implies children taking notice of properties or features that appeal to them but often the properties or features are not relevant to the underlying mathematical concept. Emergent structural awareness implies that children start to distinguish some regularities and/or structures but they are unable to organize them appropriately. Partial structural awareness implies that children distinguish several patterns and/or structures but they still struggle with organizing and representing them as a whole. The forth level is structural awareness, which implies that the children correctly organize and represent a given structure. In the studies by Mulligan and Mitchelmore (a.a) the children's structural awareness were consistent across tasks and the level of structural awareness correlated with the children's mathematical performance. In later studies, Mulligan and Mitchelmore (a.a) added a fifth level, advanced structural awareness, implying children being able to generalize underlying features between contexts.

Based on the above, Mulligan and Mitchelmore (2013b) have made interventions to promote children's structural awareness. These interventions show that teachers can plan and direct children's attention towards patterns and structures in a developmentally suitable way. When children in their interventions had developed structural awareness they learned basic properties of number, space and measurement more easily and they also made more connections between numerical, measurement and spatial mathematical ideas. There are few studies on structural awareness among preschool children below three years but there are examples of an emerging senses of structure and internal relations expressed when children are allowed to explore materials and activities in play-based manners or with guidance [START_REF] Björklund | Playing with patternsconclusions from a learning study with toddlers[END_REF], relationships that however may not always be based on logic but on the child's own experiences and intuitions [START_REF] Björklund | Klassificering och mönsterförskollärares intentioner och småbarns initiativ[END_REF].

The Study

The empirical material in this paper stems from a larger research project [1] aiming to investigate the teaching-play relation in Swedish preschool practice. Data for analysis consists of teachers' selfcollected video-documentations where the teachers together with their preschool children are engaged in different kinds of play. Only children with written consent from their legal guardians (in accordance with ethical guidelines from the Swedish Research Council, 2017) participate in the video-documented activities. For this particular study, one video-documentation is chosen as it contains a teacher initiated rule-based play where certain acts and roles are necessary to comprise. To participate proficiently in the play it becomes important to discern certain structural elements. Because the play contains repeated parts of actions, it is possible to gain a comprehensive understanding of the complexity of the play and the necessary skills that are needed to conduct the play. Thus, the example is information-orientated aiming to maximize the utility of information from small selection [START_REF] Flyvbjerg | Five misunderstandings about case-study research[END_REF]. In the analysis we explore how the youngest preschool children (2-3-yearolds) discern structural elements in the play. We also explore if Mulligan and Mitchelmore's (2013a) four levels of structural awareness is possible to apply on a situation quite different from the situations in their studies. In their studies, the analysis is based on children's written documentations and the level of structural awareness is set in relation to different mathematical concepts. In this paper the analysis will be based on children's actions in the play and the level of structural awareness is set in relation to children's discernment of the structural elements in the play.

In the following section the example will first be presented divided into 7 episodes. Each episode constitutes a part of the play where the teacher and the children initiate an act and follow it through. These episodes are then analysed through thematic analysis [START_REF] Braun | Using thematic analysis in psychology[END_REF] to identify themes or patterns in the observed activity that are interpreted in accordance with a theoretical framework; in this case the levels of structural awareness (Mulligan and Mitchelmore, 2013a).

Discerning elements of structurean example

Three boys and one girl, aged 2 and 3, are to play hide the key with their preschool teacher. Instead of a key they have a green toy dragon that is to be hidden. It is a new play for the children and to be able to participate proficiently in the play the children need to discern the elements of structure in the play. The video-documentation is ten minutes long and will be presented and discussed through 7 episodes where the children are called boy 1, boy 2, boy 3 and girl 1. Episode 1: The children are standing outside the room while the teacher hides the dragon behind a basket standing under a shelf. She opens the door, sits down and says that she has hidden the toy dragon far down, not high up. She emphasizes down and high by movements with her hand. The children are then encouraged to start looking for the toy dragon. Boy 1 finds the toy dragon before the others have even started their search.

Episode 2: The teacher says that now the child who found the toy dragon is to hide it, that he can hide it far down or high up but he should wait until the others are outside the room. Boy 1 who is to hide the toy dragon is left alone in the room. He is standing in the middle of the room holding the toy dragon in his hand up towards the ceiling. He says "high up". After a little while the teacher opens the door to ask if he is finished.

Teacher:

Can I help you? Boy 1: I hide it up. (stretches his hand with the dragon towards the ceiling) I hide it head. Teacher:

In the ceiling?

The teacher takes the toy dragon and hides it high up (not visible where in the video). The boy opens the door and the other three children instantly run to the previous hiding place. The teacher says to the boy who has hidden the toy dragon not to tell where it is hidden but to tell if it is hidden far down or high up. Boy 1 then looks up and points towards the hiding place.

Episode 3: Boy 2 is in turn to hide the toy dragon and he shows with his hands that he wants to hide it far down. The teacher helps him to find a hiding place behind some big pillows under a table (to the right in Figure 1). After he has opened the door to let the other children in he himself directly walks to the hiding place and points towards the toy dragon. The girl follows him and takes the toy dragon but then boy 2 gets angry. Boy 3 does not take notice of them but instead searches at the first hiding place. While the teacher explains to boy 2 that it is now the girls turn to hide the toy dragon the girl walks out and closes the door. The teacher goes after her telling that she should stay inside because it is now her turn to hide the toy dragon. Then the girl takes the toy dragon and before the other children has had time to leave the room she puts it on same shelf as the first hiding place. Boy 1 and 2 leave the room by themselves and the teacher walks boy 3 out of the room.

Episode 4 When all three boys are outside the room, the girl again hides the toy dragon on the same shelf as the first hiding place. Then she walks to the door. It seems like she is going to go out and close the door but the teacher stops her and asks her to let the other children in and tell them that the toy dragon is hidden quite far down.

Episode 5: Boy 3 is to hide the toy dragon and he chooses the same hiding place as in episode 1 and 4. He himself also "finds" the toy dragon immediately afterwards, before letting the other children into the room. The teacher explains that he instead should let the other children into the room. When he does, they go directly to the hiding place.

Episode 6: Boy 1 says that it is now his turn to hide the toy dragon. The girl immediately goes out of the room and the other two boys follow her. The teacher tells boy 1 that he is to hide the toy dragon in a new place and she emphasizes far down and high up. She also tells him not to tell the others where it is hidden. He hides the toy dragon at a new place under a box standing on the floor. When he lets the other three children into the room they directly run to the previous hiding place.

When the toy dragon is not there they seem to get a little confused. They start to look at other places but find the toy dragon first after some guidance from the teacher.

Episode 7: Boy 2 is about to hide the toy dragon and he chooses the same hiding place as in episode 1, 4 and 5. The teacher tells him not to tell the others where it is hidden but to tell them if they should look far down or high up. When the children are let into the room the boy himself runs to the hiding place and "finds" the toy dragon. As the teacher tries to explain for him that it was the others who were to search for the toy dragon the girl walks outside the door.

Analysis -structural awareness in the play

According to Mulligan and Mitchelmore (2013a) structure is the way in which various elements are organized and related. To make use of a structure the child needs to recognize the internal relationship between the elements. In the "hide the toy dragon play" there are various elements that form the structure of the play that the child has to discern and relate to other necessary elements:

-choose between two options of hiding positions: far down or high up -all but one should leave the room and close the door when the toy dragon is to be hidden -only the one who is to hide the toy dragon can stay in the room -the hiding place should be different from the previous turn -after hiding the toy dragon the door is to be opened and all children gather inside the room -when being let into the room you are to search for the toy dragon -if you have hidden the toy dragon you are not to tell where it is hidden but indicate with spatial instructions "high up" or "down low" -the one who finds the toy dragon is in turn to hide it the next time -all children are to hide the toy dragon once which is not an element of the play but connected to fairness

During the play the children successively distinguish some of the elements above but they are unable to organize them appropriately which is labeled as emergent structural awareness by Mulligan and Mitchelmore (2013a). For example, all children know that they should search for the toy dragon when they enter the room (observed in all episodes). However, mostly they start to search at the same hiding place as the previous turn (episode 2, 3, 5, 6) and boy 3 "finds" the dragon when he is "the hider" (episode 5). Often they also hide the toy dragon at almost the exact same place as the teacher did in episode 1 (episode 3, 4, 5).The element of leaving the room after the toy dragon has been found is not discerned by boy 3. Instead, the teacher takes his hand and walks him to the door each time (for example episode 3). This element is however immediately discerned by the girl who very quickly leaves the room each time the dragon has been found. On the other hand, she does not recognize the specific circumstances of being the "hider" to which this element does not apply, which is shown as she leaves the room when she is the one who found the dragon and thus in turn to enact the hiding element (episode 3). The girl has discerned that one is to leave the room after the toy dragon has been found but has not yet discerned the internal relationship of being a hider and a searcher, a role that in turn is determined by who found the dragon. Thus, one issue that increases the difficulty in discerning the elements of the structure in the play is that the structure's internal relationships change when you are the one who finds the toy dragon. Another expression of this complex relationship is shown when the boys in episode 3 and 7 "finds" the toy dragon they themselves have hidden.

Discussion

Mulligan's and Mitchelmore's (2013b) interventions showed that teachers can plan and direct children's attention towards patterns and structures. The children in our study are younger and the setting is very different why we in the analysis explored possibilities for the youngest preschool children (2-3-yearolds) to discern structural elements based on an ongoing play. We also explored if the four levels of structural awareness is possible to use when analysing a play situation. Even though the teacher's mathematical focus initially seems to be on far down and high up she provides strategies (c.f. [START_REF] Björklund | Teachers' involvement in children's mathematizing -Beyond dichotomization between play and teaching[END_REF] for the children to discern elements of structure. The example illustrates that elements of structure is possible for children to discern within play if a teacher provides strategies for this. The example also indicates that emergent structural awareness starts to develop among children younger than those in the studies by Mulligan and Mitchelmore. The notion of mathematizing implies a process where mathematics becomes of importance when children explore different phenomena [START_REF] Freudenthal | Why to teach mathematics as to be useful?[END_REF]. The example in this paper can be seen as mathematizing structural elements of play [START_REF] Van Oers | Are you sure? Stimulating mathematical thinking during young children's play[END_REF], not in the sense that the teacher tries to introduce mathematical concepts or operations into the play but instead in the sense the teacher tries to make visible mathematical elements of the play. By repeating the play several times children's discernment of important features becomes visible. It also becomes visible how the teacher has an important role in this discernment process. The teacher shows a balanced commitment in the play [START_REF] Walsh | It's teaching ... but not as we know it': Using participatory learning theories to resolve the dilemma of teaching in play-based practice[END_REF], with a mix of reciprocity and listening to children's initiatives and need for support. Considering the emphasis in the Swedish curriculum on play as a way to teach and learn in preschool, this study broadens our knowledge of how discerning structural elements becomes of importance for children to be able to participate proficiently in rule-based play. While Mulligan's and Mitchelmore (2013a,b) have shown that structural awareness is both salient and critical to children's mathematical learning the analysis in this paper indicates that structural awareness may start to develop among children even younger than previously thought and in situations not obviously labelled as mathematical.

[1] The study is funded by the Swedish Institute for Educational Research, grant no. 2016/112.
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 1 Figure 1: Picture of the room where the play is conducted. The door is in the upper corner.