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Over the past 50 years, mathematics education research has continuously expanded and redefined its field of study. Against the background of the huge diversity that characterises our field today the question emerges: Is there anything left that unites us? In other words: Are there aspects of research in mathematics education that concern us all, that we need to deal with, regardless of whether we feel affiliated with one theoretical tradition or another, whether we subscribe to one particular research interest or another, or whether we adhere to one paradigm or another? The underlying conviction of this paper is that there are, indeed, certain universal aspects of mathematics education research. And in this paper, I discuss two of them: I argue that all research in mathematics education must adopt a reflexive stance towards its objects of study and that said reflexive stance entails an important methodological consequence which I shall call the demarcation problem.

Introduction

Ever since mathematics education research separated from the discipline of mathematics and set out to become a discipline in its own right, the questions of what can and should be understood by research in mathematics education have been in constant flux. While, on the one hand, questions regarding the identity of the discipline have been debated recurringly [START_REF] Biehler | Didactics of mathematics as a scientific discipline[END_REF][START_REF] Cobb | Putting philosophy at work: Coping with multiple theoretical perspectives[END_REF][START_REF] Freudenthal | Major problems of mathematics education[END_REF][START_REF] Sierpinska | Mathematics education as a research domain: A search for identity[END_REF], on the other hand, and to a certain extent in a noiseless and somewhat natural way, new research directions and foci have developed in each decade. In the course of this evolution of the field, theoretical and methodological resources have been constantly expanded and reshaped resulting in their objects of study appearing in an ever new light: While during the first years mainly psychological perspectives on the learning and teaching of mathematics were adopted, and one could at times get the impression that mathematics education research was emerging as a sub-field of psychology, meanwhile, the unlocking of the social [START_REF] Lerman | The social turn in mathematics education research[END_REF], political [START_REF] Gutiérrez | The sociopolitical turn in mathematics education[END_REF], economical [START_REF] Pais | Economy: The absent centre of mathematics education[END_REF], and bodily dimensions [START_REF] Sinclair | Body studies in mathematics education: diverse scales of mattering[END_REF] have fundamentally changed our view of what is at stake in the teaching and learning of mathematics.

Against the background of this immense diversity that characterises the field of mathematics education research today the question arises: Is there anything left that unites us? Are there aspects of research in mathematics education that concern us all, that we need to deal with regardless of whether we feel affiliated with one theoretical tradition or another, whether we subscribe to one particular research interest or another, or whether we adhere to one paradigm or another? I believe that the answer to these questions must be an affirmative one (i.e., that there are indeed universal aspects of research in mathematics education). In this paper, I discuss two of them: First, I argue that mathematics education research, in all its many facets, must adopt a reflexive stance towards its objects of study and, second, that this reflexive stance entails an important methodological consequence which I shall call the demarcation problem.

On adopting a reflexive stance in mathematics education research and the demarcation problem

The question of the relationship between mathematics education research and its objects of study opens up an intricate problem space. One route that leads directly into this territory is the question of the nature of the relationship between mathematics and mathematics education research. I will thus start from this point and ask: How does a mathematical research stance differ from a mathematics education research stance?

Contrasting a mathematical and a mathematics education research stance

The answer to this question is perhaps best approached with a concrete example: A school child is being confronted with the task of solving the equation 3 + 4x = 11 and, in doing so, performs the following transformation steps:

3 + 4x = 11 |-3 4x = 8 |: 4 x = 2
If I now adopt a mathematical stance on this situation, I direct my mental activity towards the same mathematical contents as the child does. I look, so to speak, together with them at the linear equation and the steps of transformation to its solution. And once I have adopted this stance, I may then deal with all kinds of further mathematical questions. One of them could be the question of why these steps are valid. If I would tackle this question more deeply, I would perhaps find out that their validity results from the logical properties of the identity relation as well as from the mathematical laws to which the operations of addition and multiplication are subjected. But then I may go on and think about the fact that these operations, just like the unknown x, must refer to some number range in which the addition and the multiplication are defined and from which the unknown x may originate. So, dwelling in mathematical stance, I may "wander" very far away from the original question of the child and penetrate deeper and deeper into the underlying algebraic relations. On this "path of knowing," I would presumably gain many more insights about the mathematical objects being investigated, but no matter how far I progressed along this path, I would never learn anything about the child and his thought processes. When I adopt a mathematical stance, I am wandering around in the "mathematical world." And in this world, numbers and their operations, equations and their transformations do appear, but neither children nor children's thought processes.

The situation becomes quite a different one when I approach it with a mathematics education research stance: Here I am no longer directed at the mathematical world, as in the mathematical stance, but rather I investigate how one actually proceeds when one arrives at one's insights in this world. The change in stance that leads from the mathematical to the mathematics education research stance thus has the character of a reflection: The mathematics education researcher arrives at their stance by reflecting on the mathematical stance of "the mathematician," a term to be understood here in its broadest sense, ranging from an elementary school child to a mathematical researcher. In this instance, the mathematics education researcher examines the "cognitive life" of the mathematician and is consequently oriented at his or her mathematical stance. The mathematics education researcher, then, no longer sees only the mathematical content, but rather focuses on how the mathematician engages with this content. He or she is not engaged with mathematics, but with the mathematician's engagement with mathematics. To continue the above example: If I perform this reflexive shift of gaze in the above situation and thus shift from a mathematical to a mathematics education research stance, then the mathematical contents are still present in my field of vision, but I myself am no longer directed at them. I do not gaze at the linear equation and its transformations, but rather at the mental activity of the child. I am engaged with his or her mental processes and it is these mental processes of the child (but not my own!) that are directed at the linear equation and its transformation. Hence, the mathematical contents are only in my field of vision insofar as they appear to the child in his mental activity.

What I have described in the example of the school child can, of course, also be transferred to situations in which the research interest is no longer directed at the mental activity of an individual person, but rather at a certain social system. It is easy to imagine, for instance, that the equation above does not appear in the mental processes of a child, but in the processes of social interaction of a certain school class. The classroom interaction would then be about this equation, it would deal with the linear equation and the individual steps of its solution. But here the situation would still remain unchanged: I am not looking at the mathematical objects which the respective processes of interaction deal with, but it is rather the interaction processes themselves which constitute my object of study, namely insofar as they deal with these objects. Hence, one arrives at the stance that is characteristic for mathematics education research by reflecting on the stance of those systems that engage in mathematical activity in one way or another. This may be, as in the case of the child, the mathematical stance of an individual mind, or, as in the case of the school class, the mathematical stance of a social system.

Hence, the specific unit of analysis, the research methods employed, and the underlying methodologies and theories may vary significantly, but there is one thing that seems immutable: Mathematics education researchers must adopt a reflexive stance towards their objects of study. What unites us all as researchers in mathematics education is that our research stance is necessarily a perspective on a perspective (see also Steffe & Thompson, 2000, pp. 202-203), that our objects-be they individual minds, or embodied minds, or certain forms of social association-are always knowing systems.

The demarcation problem in mathematics education research

Once this nested structure of the objects of study is clearly understood, a methodological problem emerges. For if mathematics education research is always a perspective on a perspective, then the question arises of how to coordinate these two perspectives with each other in research: How may we consider in the conceptual demarcation of our objects of study that these objects themselves make certain conceptual demarcations and that our demarcations are thus, in a sense, second-order demarcations? How do we deal with the situation that when we adopt a mathematics education research stance, we may need to subvert the mundane or everyday stance of our objects, that we may feel the urge to demarcate in different ways than they do themselves? And how do we deal with the fact that these objects can and will take all that into account; that they will take into account what we take into account when we study them? With this series of questions, I hope to have clarified to a sufficient degree what I shall call the demarcation problem (see Figure 1). The demarcation problem boils down to the methodological question of how to determine the relationship between two relationships, namely the relation between 1) the mathematics education research stance (S2 -O2) and 2) the mundane or everyday stance (S1 -O1) of its studied objects (O2).

Manifestations of the demarcation problem in mathematics education research

Having clarified in the last section what I mean by the demarcation problem, I would now like to discuss an example from mathematics education research to show how the problem can manifest itself in concrete terms.

There is a large body of research in mathematics education that focuses on the beliefs that mathematics teachers and students hold about mathematics as a science [START_REF] Philipp | Mathematics teachers' beliefs and affect[END_REF]. One particular research focus in this area is teachers' epistemic beliefs, that is, beliefs that mathematics teachers hold on the nature of mathematical knowing (e.g. [START_REF] Rott | Assessment of mathematical competencies and epistemic cognition of preservice teachers[END_REF]. In this context, the question is often explored of what degree of certainty teachers attribute to the products of these processes of knowing, mathematical knowledge. Such a psychological construct-beliefs about the certainty of mathematical knowledge-may be defined and operationalised in many different ways. For instance, Rott et al. (2015, p. 40) distinguish between a connotative (i.e., rather activated spontaneously and context-independent) and a denotative component (i.e., rather deliberate and context-dependent) of epistemic beliefs about the certainty of mathematical knowledge and choose different operationalisations for the two components. They assess the denotative component by means of a questionnaire with open-ended questions in which the prospective teachers participating in the study are presented controversial quotations about the certainty of mathematical knowledge. The participants are then asked to take a position on the viewpoints presented in these quotations and justify their position (Rott et al., 2015, p. 42). The answers are binary coded (certain vs. uncertain) in a second step by means of a coding manual and thus made accessible for quantitative analysis. 1 In contrast, the connotative beliefs are assessed using a mathematics-specific adaptation of a questionnaire-the original test instrument was developed by [START_REF] Stahl | The CAEB: An instrument for measuring connotative aspects of epistemological beliefs[END_REF]-on which respondents are asked to rate mathematics as a scientific discipline on a 7-point Likert scale along 10 contrasting pairs of adjectives (e.g., certain/uncertain, absolute/relative, ordered/disordered, etc.) (see Figure 2). Now, imagine a prospective mathematics teacher who studies philosophy as well and has recently written a bachelor thesis on the topic of Gödel's incompleteness theorems. For her, mathematical knowledge might perhaps (and it is important to note here that whether or not this is a valid interpretation of these theorems is irrelevant to the argument) have the character of absolute certainty and uncertainty at the same time: absolute certainty of the "building" and absolute uncertainty of the "foundations." As a consequence, for her, mathematics might then be a scientific discipline which is both absolute and relative: mathematics arrives at absolute truths which, however, obtain their absolute character only relative to certain axiomatic systems which themselves elude justifiability. Further, mathematics could appear to her both ordered and disordered: Mathematics presents its research products in a deductively structured and thus highly ordered way; however, these products always refer to a research process that takes place erratically, intuitively and disorderly-even if this "zig-zag path" (Lakatos, 2015, p. 44) can often no longer be found in the end-product.

When attempting to complete the items of the second questionnaire (see Figure 2), this respondent may find herself faced with an unsolvable problem. Perhaps she would prefer to put two crosses on the scale, but such an approach is ruled out by the construction principle of the scale. A Likert scale is one-dimensional. It therefore permits only an either-or-judgment, but not a judgment of the form x-as-well-as-y. As a consequence, the respondent may place her cross in the middle, which may be wrongly interpreted as an indecision. But also, in the evaluation of her answers to the questions of the open-ended questionnaire, as prescribed by the coding manual, an either-or-judgment must be arrived at: Is it a person who is convinced of the certainty of mathematical knowledge or is it one who assumes the uncertainty of mathematical knowledge?

In short, a demarcation problem arises, which in this example results from the fact that the respondent demarcates the reference point of her belief-the certainty of mathematical knowledge-in a more differentiated way than it is given to her by research for assessment. In the first case, the structure of the items forces a positioning on the scale that seems impossible for the respondent due to her own demarcation of the issues in question. In the second case, the research team is faced with the dilemma of coding the respondent's answers, as her answers probably lie perpendicular to the theoretically induced binary coding.3 

Conclusion

The discussion of the example has hopefully sensitised to the fact that the demarcation problem poses a methodological challenge to mathematics education research. Now this challenge is by no means limited to research that operates within the quantitative paradigm and draws on theoretical resources from psychology. Rather, the demarcation problem is also evident, for example, in research that is situated in the qualitative paradigm and draws on theoretical resources from sociology (Lensing, 2021, pp. 59-63). It is, in other words, a methodological challenge that cuts across paradigms, as it arises from the basic structure of the objects that are investigated in mathematics education research.

It results from the fact that mathematics education research always deals with the conceptual demarcation of research objects, which in its turn have already demarcated their environment in a certain way. But what exactly do these considerations mean for research in mathematics education? What are the methodological consequences that derive from what has been said so far?

Although I am not able to develop comprehensive answers to these questions in the few lines I have left, I would like to shed light on at least one point that seems particularly important to me: I have argued in this paper that it seems problematic when researchers' scientific constructs turn out to be less complex than the everyday constructs of the objects being studied. At the same time, I consider it very important to emphasise that this does not mean, however, that the goal of research in mathematics education should be to simply mirror everyday constructions. For, clearly, it is common in mathematics education research to be interested in mechanisms and structures that emerge in the course of mathematical instruction and escape the participants' everyday perspective. For instance, to cite just one concrete example, sociologically inspired research on classroom practices has shown that it is not the exception, but rather the rule, that interaction processes in mathematics classrooms are regulated by patterns of interaction that teachers or students are not consciously aware of (see [START_REF] Voigt | Patterns and routines in classroom interaction[END_REF]. Thus, if mathematics education research is interested in reconstructing these very patterns, it must be able to transcend the everyday perspective of the participants and adopt an incongruent perspective on classroom events. Adopting such an incongruent perspective does not mean simply ignoring or looking past the everyday perspective. The everyday perspective must be taken seriously, and researchers in mathematics education must be able to reconstruct it. But in many cases, they do not stop at this reconstruction. Rather, they reconstruct the self-view of their objects, and then, if one may say so, "climb through it" to uncover the deeper mechanisms that escape the agents in their self-understanding. Thus, for example, it may be much easier for a researcher to understand why certain behaviours occur in the classroom and others do not than it is for the participants themselves once the underlying patterns of interaction are reconstructed.

This plea for the incongruity of perspectives between researchers and participants in mathematics education, however, raises further questions: How exactly does mathematics education research manage to open up extended possibilities for its analyses and thus go far beyond the everyday interpretations of those involved? And what consequences does the incongruity of perspectives have for everyday agents? Can these agents still benefit at all from the gain in complexity that mathematics education research generates? Can they appropriate the scientific findings in a productive way?

It is with some remarks on these intricate issues that I would like to conclude this paper. Regarding the first question, one might say: Researcher and participant initially agree that they both face the complexity of classroom events and must interpret them to figure out what they may mean. However, while they both agree in that they need to do interpretive work to decide what the classroom events mean, the two differ fundamentally in how they accomplish this hermeneutic task. Since teachers and learners have to act in the here and now (i.e., it is not feasible that they interrupt a mathematics lesson for a moment to reflect in silence on possible alternatives in the course of instruction), their interpretations are always in service of action. All participants bear at least a partial responsibility for ensuring that things somehow continue in the lesson. And interpreting what certain classroom events mean thus helps participants to select appropriate actions. Mathematics education researchers, in contrast, may detach themselves from this ongoing pressure to act. In interpreting classroom events from a research stance, they do not have to worry about suddenly having to contribute to the mathematics lesson they observe. Rather, it becomes possible to work on classroom problems and their solutions for a significantly longer time than in practice, because the question of how to proceed in the course of instruction can be left aside from a research perspective. In more concrete terms, this may mean, for example, that researchers may watch a recorded classroom scene countless times. In their analyses, they may include aspects of classroom events, such as gestures or eye movements, that escape the participants' in their course of action, and they may employ theoretical tools in their interpretations that may require years of study to master them proficiently. Thus, it could perhaps be argued that the main reason that the interpretation of classroom events from a research perspective (compared to that from the everyday perspective of practitioners) can take into account so much more complexity is simply that researchers have so much more time available for their interpretations.

And it is this time aspect that I believe also provides a starting point for answering the remaining questions from above. For even if one rejects, as I have just done, the thesis of the superiority of the researcher over the practitioner and argues that the greater complexity of interpretations in research results primarily from a time advantage, the findings that result from this advantage are by no means immediately communicable to those they are about. After all, the presentation of these findings is not oriented in its semantic form to the requirements of the everyday agent, but to the demands of the mathematics education research community. And the crucial question then is: How may the complexity captured by research in mathematics education be made available again to those who do the work? How can mathematics teachers and students benefit from the findings of mathematics education research? I am convinced that this question can only receive satisfactory answers if we better understand the relationship that prevails between the mathematics education research perspective and the everyday perspectives of those involved in mathematics education. And it is precisely the nature of this relationship that I intended to take a closer look at in this paper.
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In addition to this direct belief-related coding, the level of argumentation with which the respective prospective teacher justifies his or her own belief about the certainty of mathematical knowledge is evaluated and binary coded (inflexible vs. sophisticated). This results in a total of four belief types for the denotative component (cf.Rott et al., 

2015, p. 43).2 I have taken this figure fromStahl and Bromme (2007, p. 778) and adapted it in the way described by[START_REF] Rott | Assessment of mathematical competencies and epistemic cognition of preservice teachers[END_REF].

See Lensing (2021, pp. 54-59) for a more detailed discussion of this example.