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Inspired by Sfard we investigate the stories of teaching and learning situations using two different theories. We look at how the stories that the two theories tell are the same or different in order to answer the question about what can be gained and what will be lost when using two different theories in this case variation theory and pedagogical strategies. This is done using a video from a mathematics lesson in preschool class setting, 6-year-old children as a base and then comparing the stories that the two different theories tell about this situation.

Background

In this paper we use the definition of research as presented by [START_REF] Sfard | On the need for theory of mathematics learning and the promise of 'commognition[END_REF], where she states that research "is the activity of telling stories about some aspects of reality" (p.220). Using the terminology of [START_REF] Sfard | On the need for theory of mathematics learning and the promise of 'commognition[END_REF] we use two different theories and thus two different routine actions (analysis). This approach can be either using a multi-theoretical approach (Johnson et al) or coordinating different theories [START_REF] De Freitas | Assembling mathematical concepts through transindividual coordinated movements: The role of affect and sympathy[END_REF]. The use of theory and its necessity is an ongoing discussion [START_REF] Bikner-Ahsbahs | Introduction to the Thematic Working Group 16 on Theoretical Perspectives and Approaches in Mathematics Education Research of CERME11[END_REF]. In their paper, [START_REF] Bikner-Ahsbahs | Introduction to the Thematic Working Group 16 on Theoretical Perspectives and Approaches in Mathematics Education Research of CERME11[END_REF] give different approaches to the use of theories depending on if the theory is in the foreground or background or even if they are seen as a tool or an object in order to use as a lens. We will continue to use the vocabulary presented by [START_REF] Sfard | On the need for theory of mathematics learning and the promise of 'commognition[END_REF], when we talk about the different theories and the stories that they tell. If a theory consists of a small set of stories or narratives, which story do variation theory and pedagogic strategies (a sociological perspective) tell. The rational for choosing these theories lies in our interest and deep knowledge about them and a curiosity on what story each of them will tell when using the same set of reality. [START_REF] Lerman | Theories of mathematics education: Is plurality a problem?[END_REF] used sociological theories to claim that the use of several theories is a necessity. On this note, we use the same reality. We tell two, in some sense, different stories but they are both grounded in a common interest in teaching and learning mathematics. In this case we use a teaching and learning situation in mathematics in a preschool class setting (6-year-old children). For us it is important to spell out the primary stories, where the base for our different stories is. The base for the stories is the part of the theories that helps us perform routine actions, or in other words analyze the data. We do that by presenting the subset of stories valuable for our analysis across both theories. In the sense of asking a question about differences, we need to also address the following question: Do the two different theories add any new stories or do they just use different words to describe reality or are they even mutually exclusive? We tell the stories, that is, we craft the narratives based on the data set at hand. In this case, the data is a video of a teaching and learning moment in a preschool class mathematics lesson.

Let us discuss the word different in this case, since different is the core of the paper. Can these stories be seen as different, or do they add aspects to one another? None the less, one has to remember that from our different perspectives we have to choose which aspects to focus on. [START_REF] Sfard | On two metaphors for learning and the dangers of choosing just one[END_REF] argues that there are two metaphors for learning and there is a problem of relying on just one of them. Inspired by this idea we argue that to tell the stories of a learning situation we would benefit from using different theories to tell different stories about the situation at hand. Still, we know different theories make us ask different questions and hence tell different stories.

Theoretical frameworks

In order to answer our research question, what can be discerned in the narrative using two different analytical tools, we use Variation theory [START_REF] Marton | Necessary conditions of learning[END_REF] and Pedagogic strategies [START_REF] Dowling | The sociology of mathematics education. Mathematical myths/ pedagogic texts[END_REF] (a sociological perspective) in our routines (method of analysis) of a videoclip from a preschool class.

Variation theory

Although variation theory was developed in school-settings about 20 years ago it has also been used as a theoretical tool in preschool-settings (e.g., [START_REF] Björklund | What is to be learnt? Critical aspects of elementary arithmetic skills[END_REF][START_REF] Wernberg | Matematik i förskolan[END_REF]. [START_REF] Marton | Necessary conditions of learning[END_REF] describes how learning means a qualitative change and a more developed understanding of knowledge. The understanding is developed by distinguishing more and more aspects of phenomena in the outside world (e.g., mathematical and mathematical didactic concepts) and giving meaning to the one who distinguishes them. The distinction presupposes an experienced variation of these aspects. Here we have mainly adopted the notion of critical aspects and critical features, while also adhering to the assumptions of the overall theory. One theoretical assumption is that learning is always the learning of something, and the ability to learn presupposes an experience of variation. Critical aspects can be defined as necessary features to be discerned for learning the object of learning.

To understand what it is that enables learning in one situation, one can illuminate what varies and what is invariant using contrast. This pattern of variation is created by patterns of variation of the same aspect [START_REF] Wernberg | Lärandets objekt. Vad eleverna förväntas lära sig, vad görs möjligt för dem att lära och vad de faktiskt lär sig under lektionerna[END_REF]. The difference between a critical feature and a critical aspect is that the latter refers to a dimension of variation and the former is a special value in this dimension of variation. To discern something, it is necessary to experience a variation. In Figure 1 we use one pattern of variation, contrast, making it possible to distinguish the difference between a triangle and a rectangle/quadrilateral. It opens up a dimension of variation, geometric shapes, where triangle is a value in this dimension of variation. "Values correspond to features, and dimension of variation corresponds to aspects… A critical aspect is thus a critical dimension of variation and critical features is critical value" (Marton, 2015, p.47).

Pedagogic strategies (a sociological perspective)

The following theoretical perspective is based on Dowlings (1998), analysis of high school textbook series and redefined by [START_REF] Johansson | Candy or equation? Why do students get different explanations on the same problem[END_REF] for use in a mathematics classroom and in the interaction between students and teacher. The redefined method of analysis by [START_REF] Johansson | Candy or equation? Why do students get different explanations on the same problem[END_REF] has also been used in preschool and preschool class settings by [START_REF] Helenius | Differential Enhancement in Mathematical Pre-School Class Activities[END_REF]. [START_REF] Dowling | The sociology of mathematics education. Mathematical myths/ pedagogic texts[END_REF] describes four domains of action and a set of strategies within those domains. The four domains where esoteric, descriptive, expressive and public. These four domains were distinguished in two different ways based on content (signifieds) and expression (signifiers) and whether they were strongly classified or weakly classified. The domains of practice are shown in Figure 2. A mathematical activity in a teaching and learning setting uses all these four domains. However, the boundaries between these domains are not sharp and hence it is not always easy to separate them from one another. In order to clarify the impact of practices in these domains Dowling (1998) elaborated on a series of pedagogic strategies. These redefined pedagogic strategies are then used as a methodological tool for interpreting interactions [START_REF] Johansson | Candy or equation? Why do students get different explanations on the same problem[END_REF].

In a preschool class setting where the mathematical activities contain tasks that are not strongly classified regarding content or expression, the different strategies that come to use contribute to the development of more or less generalised mathematical knowledge or more or less localised knowledge. As seen in figure 3, the four strategies are categorized in terms of range and discourse. When it comes to range of possible solutions, the strategies are categorized regarding whether they limit or expand the range and, in the same manner, regarding if they support an abstracting or particularizing discourse. The pedagogic strategies are used by both teacher and children and in one utterance the children and the teacher vary in their use of these strategies hence it is used in a microlevel analysis where each part of the dialog is categorized. The following description is based the redefined pedagogical strategies by [START_REF] Johansson | Candy or equation? Why do students get different explanations on the same problem[END_REF] and the examples is from the age group that is present in the situation at hand.

The Specialising strategy separates different cases or methods or concepts. In this strategy the children or teacher use specific ways when discussing the task or solution; this also means using specialised terminology. For example, using addition or subtraction. Since this strategy separates the methods or concepts, it reduces the range of possible solutions. However, it can contribute to the children's understanding of a concept or method. The Generalising strategy, on the other hand draws on different cases in relation to a common principle and so this strategy is expanding the range of solutions. Hence, it provides an understanding of how a common principle can be used in different settings and cases. These two strategies provide the children with opportunities for discussing and understanding the mathematical practice and the underlying principles. Specialising does this by providing opportunities to discuss differences in examples or cases and generalising does this by providing opportunities to discuss the commonality in examples or cases. Some examples of specialising are solving a word problem and modelling. Examples of generalising could be finding an appropriate drawing to illustrate an argument or applying a solution method to a range of different examples.

The localising strategy constructs one particular example but does not give the children any opportunities to engage in a mathematical discourse. The articulating strategy on the other hand highlights different examples, but these examples are not connected to any mathematical principle and so it is not possible to generalise from this in a mathematical discourse. These two strategies occur in preschool and preschool class settings and, by not making the connection to the mathematical discourse, the children must themselves determine what knowledge to be used in solving the tasks. If the children cannot determine that they should use generalising or specialising strategies, the mathematical discourse will not be visible.

Perceptual mediator -Data

The research was undertaken in a Swedish preschool class where most of the children were six-yearolds. Preschool class is the first place children have contact with formal school knowledge and ways of working. In the first half of 2013, video recordings were made on four separate occasions in one preschool class in Sweden. The preschool class had two different teachers and the video recordings captured a range of different interactions, set up by one or other of the teachers. We had asked to film problem solving tasks and later a free play situation. In this paper a part of one problem solving lesson is analysed. The teacher initially reminded the children about the activity previously done; They had asked different people if they preferred chips or candy and put the result in a bar chart (cubes on top of each other). The teacher colored the cubes to get the children's attention on the importance of making the cubes evenly high (figure 4a). Thereafter she showed a bar chart from a newspaper where you only could discern the height when comparing the different bar charts (figure 4b). Then again, she reminded the children about an earlier episode when she had asked the children to vote on a book to read in whole class. She took two books and put eight equally small blocks in front of one book and four bigger blocks in two different sizes in front of the other book (figure 5). Yes, is that the book that then won? 4 Children:

No. 5 Teacher:

Well, that pile is the biggest? 6 Theo:

Well, it's not, check it's one, two, three, four blocks. One, two, three, four, eight, nine, no. Yes, but it's that one, that one has at least smaller blocks. 7 Klara: Eight 8 Teacher:

Eight in that, and that one has only four. Well then, I say that is the biggest [the teacher points at the pile with four blocks] then I choose that book. 9 Children:

No. 10 Teacher: But, why not? 11 Theo:

Because it has four blocks, and four blocks are less than eight blocks. 

Routinesmethods of analysis

In this part, we present the separate analysis for the teaching and learning situation in mathematics in the preschool class setting using variation theory and sociological theory. The analyses were made in parallel and were undertaken by one or the other of the authors (Wernberg VT, Johansson SP) and then discussed. The rationale for both the research question and the analysis is the authors different theoretical backgrounds which has been present in other common work where questions/curiosity have been raised due to this difference in their background.

Story -Variation theory perspective

In the introduction to the assignment, the teachers open up for a dimension of variation by contrasting the two diagrams: The one made in the classroom with the pupils and the one from the newspaper (figure 1a and1b). Thereby, the teacher opens the ability for the children to discern one critical aspect, the importance of the "cube" being of the same size. The same size is, thus, a value in the aspect size with the values big, small and equal.

In the utterance (line 1) the teacher draws the children's attention to the two piles of blocks in front of her to, again, make them aware of the importance of the blocks being the same size. One pile with eight small books with the same size and the other pile with four bigger blocks with two different sizes. In line 8 she challenges the children's understanding by claiming that the children mostly voted on the book with four cubes in front of the book since that pile is the highest. Here, the teacher opens up for a dimension of variation by using blocks of different sizes in the highest pile and blocks of the same size in the lowest pile. Again, she opens up for the children to discern the critical aspect, same size, but in a different way. Here, she contrasts the height of the piles with the total number of the blocks in each pile.

In the end of this assignment (line 12), the teacher invites the children to look at the different diagrams, the one they made and that from the newspaper, to make them aware of the different appearances. Again, she opens up for the children to discern the critical aspect, same size, but in a third way. Here, she contrasts the bar chart from the newspaper with the data the children collected and put in a bar chart. It is when the two diagrams are being discussed at the same time through contrast it is made available for the children to discern.

Story -Sociological perspective

In the beginning of this utterance (line 1) we can see that the teacher is using a specialised language but is ending the sentence with a localising question. She is using the task at hand, namely asking: "Which pile became the largest, who received the most votes?". The children are specialising when most of them are replaying on the first part of the question: "which pile became the largest?". The teacher is then continuing with localising the discussion by asking: "Yes, is that the book that then won?" (line 3). The children then reply to the question with a "no" and the discussion continues by generalising and arguing why a large pile with few blocks is not the pile that has the most blocks (line 6-11). In this part the teacher is localising and specialising, and the children are specialising by focusing on the number of blocks at hand.

In line 8 the teacher is first responding to the students talk about the numbers of block: "Eight in that, and that one has only four". Then, she is localising by again taking the question back to the task of which book is most popular; she says: "Well then, I say that is the biggest then I choose that book". The children reply by generalising. By using two of the strategies, shifting between the discourses abstracting and particularizing, the teacher gets the students to generalise. Even though she does it on the limiting range, she still manages to get the children to generalise and see the point that she is trying to make. The interaction continues in this pattern. We can see that the teacher is shifting between localising and specialising and finally gets to the point where she can give the children an esoteric point with a specialised language (line 14). She is presenting how to make a bar chart.

Results

In this section we will highlight the findings from the analyses when exploiting the same data but two different theories. To be more precise, since research in mathematics education narrates the process of teaching and learning mathematics, the analyses of the same data (perceptual mediator) can be seen as two methods of analysis (routines) with its own keywords.

The most obvious differences between the stories are the depth of the mathematical discourses. The pedagogical strategy (sociological perspective) offers an insight to how the mathematical content is understood in a broader story in relationship to the discourse, while the theory of variation offers a more detailed description of the mathematical content. In the pedagogical strategy the routine reveals the vocabulary pattern, localising and specialising, the teacher is using to get the children to grasp the mathematical content being taught (how to make a bar chart) and she is given the opportunity to give the children an esoteric point with a specialised language (see figure 2 and line 14). If we look at the other analysis done with variation theory, the story comes closer to the mathematics being taught in the routine (method of analysis).

Maybe one could have predicted the findings because of the different possibilities the various routines offer, but as stated in the beginning of the paper we are not interested in discussing the possibilities of combining them but rather look at how the stories are the same or different to answer the question about what can be gained and what will be lost when using two different theories? In their paper [START_REF] Bikner-Ahsbahs | Introduction to the Thematic Working Group 16 on Theoretical Perspectives and Approaches in Mathematics Education Research of CERME11[END_REF] argue for the danger of becoming blind to aspects that a theory does not capture. We find that the pedagogical strategy revealing the discourse of language and how the teacher using questions make the children aware of how to construe a bar chart, while the theory of variation afforded opportunities to follow the mathematics being taught. So, the stories are different and give us different perspectives. However, by using both of them on the same situation it might be so that other questions can be asked and yet another story told.

Conclusion

We are aware that in general different theories ask different research questions to the same perceptual mediator (data) and thus get different stories. In this paper, we do not ask explicit research questions to the perceptual mediator, even if each analysis contains an implicit question. This means that we tell the story from two different perspectives, regardless of the research question. Hence our conclusion forms new research questions. More data needs to be analysed and the analysis compared in order to get answers and not only new questions. [START_REF] Johnson | Locally integrating theories to investigate students´transfer of mathematical reasoning[END_REF] linked theory and method in their research design for an expansion of design possibilities. In this paper we used "an old" episode and analysed it, but could we like Johnson et al integrate theories, and thus their different epistemological roots?
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  the largest, who received the most votes? 2 Children: That one. [Most of the children point at the pile with four cubes] 3 Teacher:
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 5 Figure 5: Placing the blocks in front of the books

Teacher: Yes, that's right, but if this were stacks then as it will be there later, then you do not see these boundaries [once again, the teacher pulls out the diagram from the newspaper, with no visible blocks, and compares it with the one they made for candy and chips, with visible blocks].

Teacher: That is why it is very important that we draw all the way up to the number. And here, all the way up to second. Do you remember that someone wanted to do a little less here so we had to sort of pull it up to the line? It is very important that it is right in both directions. It was chips and so it was up to the number. So, if we were to draw this, four, it would be there, right? And here is? How many were there now?

Children: Eight.

Teacher: Then it was eight here.