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. For this we will discuss the theoretical fit of this construct and the methodological disclosure of the subjective theories of the two pre-service teachers involved. Our first results show that although the teachers have integrated the central aspects of diagnosis and support into their subjective theories, their internal argumentation structure deviates from empirical findings, especially regarding adequate diagnostical procedures. Furthermore, there are inconsistencies in the presentation of the causes of the students' difficulties, which lead us to initial implications about focusing on these topics in pre-and in-service teacher education.

Introduction

In recent years, various studies have made it increasingly clear that the professional actions of teachers and the way they organise their lessons depend not only on their objective knowledge on topics being relevant to their work, but also on their convictions, beliefs, and subjective views [START_REF] Hoth | Identifying and dealing with student errors in the mathematics classroom: Cognitive and motivational requirements[END_REF][START_REF] Thurm | Preservice teachers' beliefs about mathematical digital competency -a "hidden variable" in teaching mathematics with digital technology[END_REF]. It is therefore essential for teacher educators to take a look at the prevailing thinking of teachers on topics being relevant to teaching and to grasp the content and argumentation structures of their thinking in order to be able to draw conclusions from this for the development of university courses and in-service training. Designing those in a way that they address those areas where the subjective perspectives and beliefs of teachers deviate strongly from objective findings from scientific research. A topic that has become increasingly important for mathematics teachers over the past few years is how to deal with students with exceptional difficulties in learning mathematics. This is for example strongly highlighted by the results of the latest PISA study in 2018, which found that on average around 20% of all students in the OECD had mathematical knowledge at or below the lowest level of proficiency at the end of grade 9 and were thus considered low achievers in mathematics (OECD, 2019). However, there is still little knowledge about the thinking and subjective views of pre-and in-service teachers about students with exceptional difficulties in learning mathematics and how to deal with them, which makes it difficult to identify problem areas in teacher education and to prepare teachers adequately for their work in the classroom. With the pilot study presented in the following paper, we begin to close this knowledge gap and to unpack the subjective thinking of teachers on the above-mentioned practice-relevant topics with the help of the theoretical construct of subjective theories in order to draw conclusions for pre-and in-service teacher education and training.

Theoretical background

Exceptional difficulties in learning mathematics

The term "exceptional difficulties in learning mathematics" (e.d.i.l.m.) is used to describe serious and persistent difficulties in learning mathematics [START_REF] Gaidoschik | Besondere Schwierigkeiten beim Mathematiklernen [Exceptional difficulties in learning mathematics[END_REF]. It follows the more widely known terminology of "mathematical learning difficulties" [START_REF] Mazzocco | Defining and differentiating mathematical learning disabilities and difficulties[END_REF]. This circumscription, which captures both diagnosed (e.g., dyscalculia) and undiagnosed problems on the learners' side, is used for two central reasons. First, to avoid a one-sided view that attributes the causes of difficulties only to individual factors. Second, the plural "difficulties" is intended to indicate that a wide range of problems can manifest themselves in a variety of forms in an individual learner [START_REF] Gaidoschik | Besondere Schwierigkeiten beim Mathematiklernen [Exceptional difficulties in learning mathematics[END_REF]. It can be argued that this group is almost congruent with the group of students identified as low achievers by PISA (OECD, 2019), as these students have been able to build up mathematical competences only to a very limited extent over a longer period. Typically, exceptional difficulties are found in the three central mathematical basic skills: understanding natural numbers, understanding the decimal place-value system, and understanding arithmetic operations. If deficits in these skills are too serious, the subsequent topics (e.g., decimals, algebra, etc.) can hardly be understood and, in the best case, can only be learnt by rote [START_REF] Prediger | Combining material-and community-based implementation strategies for scaling up: The case of supporting low achieving middle school students[END_REF]. Teachers who want to help students overcome their difficulties in learning mathematics should be aware of these possible causes and have acquired adequate assumptions about the relevant subject content, targeted diagnosis, and focused support (Häsel-Weide & Prediger, 2017).

Subjective theories and their educational and academic relevance

But which assumptions or knowledge actually guide teachers in their interactions with students suffering from exceptional difficulties in learning mathematics? In one's life, the "everyday person" (Dann, 1989, p. 247) acquires views, knowledge, and assumptions about situations, people, and objects that give meaning to and guide one's actions while explaining the actions of the own environment. The entirety of these complex cognitions, which fulfil the functions of explaining, predicting, and guiding a person's actions, can therefore be referred to as a "subjective theory" (Groeben & Scheele, 2000, p. 2). Consequently, every form of practical action and explicitly professional teacher practice in dealing with students is influenced by corresponding subjective theories [START_REF] Dann | Subjektive Theorien als Basis erfolgreichen Handelns von Lehrkräften [Subjective theories as the basis for successful teacher actions[END_REF]. In order to research subjective theories, Groeben, Wahl, Schlee, and Scheele founded the Research program Subjective Theories (RST) in 1988. As a theoretical foundation, they rely on an epistemological subject model, which, in contrast to a behavioural subject model, conceives of humans as beings with the capacity for (self-)cognition and does not portray them as primarily reacting to their environment [START_REF] Groeben | Dialogue-hermeneutic Method and the Research Program Subjective Theories[END_REF]. A specific conceptual explication of "subjective theories" is formulated by Groeben et al. (1988, p. 22) as follows:

The cognitions of the world and self-view, which can be updated and reconstructed in dialogueconsensus as a complex aggregate with (at least implicit) argumentation structure, that also fulfil the functions of explanation, prognosis and technology parallel to objective (scientific) theories, whose acceptability as "objective" knowledge is to be tested.

Through this definition, the construct of subjective theory can be divided into two organisational elements. On the one hand, the cognitions of the world and self-view are considered here, which include not only knowledge about a topic area, but also emotional, motivational or behavioural components. On the other hand, there are argumentative structural elements between these content categories that make it possible for these cognitions to fulfil the function of scientific theories, such as explanation and guidance of action. This acceptance of argumentative structures also distinguishes subjective theories from other theoretical constructs such as attitudes [START_REF] Kindermann | Subjective Theories of Teachers: Variations and Methodical Modifications of a Research Program[END_REF].

Just as the actions of everyday persons are driven by their subjective theories, the professional practices of teachers are, of course, also guided by their subjective theories. They form the basis for active, meaningful information processing, as well as for the decisions, problem solving, and situational adjustments that teachers constantly make in their everyday professional lives [START_REF] Dann | Subjektive Theorien als Basis erfolgreichen Handelns von Lehrkräften [Subjective theories as the basis for successful teacher actions[END_REF]. Thus, it was found out early that teachers who are more successful in guiding their students to a better understanding of different subjects have significantly greater complexity in their subjective theories than less successful teachers. However, it is not only the complexity that is crucial to their professional practice, but also the organization of the different concepts within a teacher's subjective theory structure [START_REF] Dann | Subjektive Theorien als Basis erfolgreichen Handelns von Lehrkräften [Subjective theories as the basis for successful teacher actions[END_REF]. These criteria for success provide a clear mandate for university-based teacher education. It must be a central concern of the education of pre-service teachers to further develop the subjective theories about educational relevant topics such as dealing with students with exceptional difficulties in learning mathematics. However, there are still few studies to be found in mathematics didactics research that take a more holistic look at pre-service teachers' action guiding cognitions via the construct of subjective theories, which leads to the paper's research approach, that, in contrast to other frameworks such as belief systems and knowledge, strives for an integrated approach that provides initial insights into a field that has hardly been researched yet.

Research question

As already described, it is necessary to unpack the pre-service teacher's thinking about students with exceptional difficulties in learning mathematics and how to deal with them, to consider whether and how their knowledge about possible causes for these difficulties, the identification and support of these students can be used to draw conclusions for the training and further education of pre-service teachers. It was explained why the construct of subjective theories is a suitable form to reveal these cognitions, which is why the following research questions arise: RQ1: What subjective theories of difficulties in learning mathematics already exist among pre-service teachers?

RQ2: Can initial content categories and argumentation structures be identified that deviate from scientific research on students with e.d.i.l.m. and how to deal with them?

Methods

To give first answers to these questions, a qualitative pilot study was conducted with two pre-service teachers. The preservice teachers were randomly selected from the group of students who had completed their mathematics didactics training and who had already gained at least one year of practical experience. Thus, they are to serve as prototypes of a preservice teacher at the end of his or her studies. For this study we used the research methodology recommended in the RST. As already described, the RST defines subjective theories first and foremost as cognitions of the self-and worldview. To capture this very broad and complex structure, the RST provides a survey methodology that takes this predisposition into account. In the so-called dialogue-hermeneutic procedure, the content as well as the structure of the subjective-theoretical reflections underlying action decision-making, planning, and execution are explicitly represented and reconstructed in the interaction between the research object (in our case, the pre-service teacher) and the research subject (in our case, the researcher) [START_REF] Groeben | Dialogue-hermeneutic Method and the Research Program Subjective Theories[END_REF]. This reconstruction takes place in four main steps, which I formulate following the "Siegen variant" [START_REF] Kindermann | Subjective Theories of Teachers: Variations and Methodical Modifications of a Research Program[END_REF]):

In the first main step, a problem-centred, semi-structured interview [START_REF] Witzel | The Problem-centered Interview[END_REF] was conducted to capture the content of the subjective theories. This interview was supplemented by a short, written questionnaire, which the pre-service teachers fill out in advance to record any previous experiences. This was used to give the researcher additional references to use in the main interview. In the interview, the pre-service teachers presented their views, with the conversation stimulated by exemplary problem situations. The second main step was the analysis of the interview. For this, the proven method of summative qualitative content analysis according to [START_REF] Mayring | Qualitative Content Analysis: A Step-by-Step Guide[END_REF] was used. In the context of the content analysis, so-called content cards were created, which represent the different contents that are included in the research objects' subjective theory. For this step of analysis, the transcript of the interview was first divided into units of analysis, i.e. paragraphs, sentences or pieces of sentences that carried information that was self-contained. These units of analysis were then paraphrased, whereby non-content-bearing text components were omitted. In the next step, these paraphrases were generalised or broken down to their core content. Then, in a reduction, paraphrases with the same meaning were combined into a content category, which was then written on a content card as a statement of its own, expressed as closely as possible to the vocabulary of the research object. This process of generating the content cards and thus the researcher's presumed content of the pre-service teacher's subjective theory is exemplified in Table 1. In the third step, the pre-service teachers' subjective theories were reconstructed by means of a socalled structure-formation-technique (Groeben & Scheele, 2000, p. 3). The previously created content cards were related to each other with the help of structure cards. The rules for relating the contend cards were communicated to the pre-service teachers in advance with the help of a manual. Furthermore, content-related clusters were formed in the subjective theory. The result of the structureformation-technique was then a structure image, as seen in Figure 1 that explicitly represents the subjective theory of the pre-service teacher. In addition, this step was video graphed, so that two data sources are available for the fourth and final step of the methodological process [START_REF] Kindermann | Die Welt als Klassenzimmer -Subjektive Theorien von Lehrkräften über außerschulisches Lernen[END_REF]. In the fourth main step, the subjective theories were then analysed on the basis of the structure image and the associated video, in which the student teacher was given the opportunity to verbally explain his or her layout process once again and to point out central aspects. The analysis was carried out in three sub-steps [START_REF] Kindermann | Die Welt als Klassenzimmer -Subjektive Theorien von Lehrkräften über außerschulisches Lernen[END_REF]. In the first sub-step, clusters were identified, which are larger thematic units into which the pre-service teacher subdivides his or her structure image. Clusters consist of several content cards and structure cards that are spatially arranged close to each other and that thematically form a coherent area of the subjective theory [START_REF] Kindermann | Die Welt als Klassenzimmer -Subjektive Theorien von Lehrkräften über außerschulisches Lernen[END_REF]. The product of this first step of analysis was a rough cluster map showing all clusters in their approximate extent and spatial location with a heading derived from the pre-service teacher's remarks. The second sub-step was to analyse the individual clusters, identifying cluster units. These are content cards within a cluster that have been identified by the research object as being thematically closely related [START_REF] Kindermann | Die Welt als Klassenzimmer -Subjektive Theorien von Lehrkräften über außerschulisches Lernen[END_REF]. Each cluster unit represents its own category in the subjective theory, whose inner logic is revealed by the structural cards. The result of this analysis step is a partial map for each individual cluster that shows how the individual categories in their logical context fill the respective cluster in terms of content and structure [START_REF] Kindermann | Die Welt als Klassenzimmer -Subjektive Theorien von Lehrkräften über außerschulisches Lernen[END_REF]. The last step of the analysis is the presentation of the entire subjective theory in the form of a differentiated cluster map. The individual clusters, categories and connections are examined, with a special focus on the structural cards that were used between the previously identified clusters. At the end of this analysis step, the entire subjective theory is described, including the final commentary on the structure image, in which the pre-service teacher once again formulates the logic of his subjective theory [START_REF] Kindermann | Die Welt als Klassenzimmer -Subjektive Theorien von Lehrkräften über außerschulisches Lernen[END_REF].

Results

Figure 2 shows the subjective theories on students with exceptional difficulties in learning mathematics of the two pre-service teachers Irena (top) and Finn (bottom) threw the differentiated cluster map. Each cluster is shown with its internal logic in a separate box with a cluster heading in blue. The structural and thus argumentative elements are represented via arrows. 

Discussion and conclusion

The subjective theories of the pre-service teachers (RQ1) revealed in Figure 2 provide a basis for discussing initial findings about RQ2. Both pre-service teachers integrated the aspects of diagnosis and support into their subjective theories. However, especially in content clusters that target diagnostics, the individual content categories seem to be loose collections. Various diagnostic methods are mentioned, but their suitability is not discussed. It is also not discussed how exactly the methods mentioned and the performance on tasks are supposed to reveal the students' thinking about mathematics, which would make targeted diagnosis hardly possible (Häsel-Weide & Prediger, 2017). Another important aspect in which the pre-service teachers' subjective theories seem to deviate from the scientific consensus is the mathematical content in which the difficulties are said to be rooted. There are clusters in both subjective theories that focus on the causes for the difficulties (Figure 2: "Origins for the development of difficulties" and "Reasons for difficulties in learning mathematics"), which also carry mathematical-knowledge-related categories. However, the focus is mainly on personal circumstances, school organisational factors and personal character traits of students, which play an important role, but miss the typical core of exceptional difficulties, the understanding of the three central content areas of basic arithmetic [START_REF] Gaidoschik | Besondere Schwierigkeiten beim Mathematiklernen [Exceptional difficulties in learning mathematics[END_REF]. The fact that this mathematical content is not seen as the starting point for dealing with concerned students also shifts the focus of support to skills and the execution of arithmetic procedures (Figure 2: "Support" and "Characteristics of students for an understanding of mathematics"), which may make teaching smoother in the short term, but does not lead to overcoming barriers to understanding these basic aspects in the long term (Häsel-Weide & Prediger, 2017). It is striking that the pre-service teachers can identify the manifestations of this lack of understanding as characteristics of students with exceptional difficulties in learning mathematics. They however did not comprehend what lies behind these characteristics. In conclusion, there seems to be some divergence between teachers' subjective theories and objective knowledge in the areas of targeted diagnosis and, more specifically, expertise in the appropriate use of diagnostic methods, as well as in thinking about the causes of students' exceptional difficulties, which would provide grounds for a greater focus on these topics in teacher education. However, more extensive research with more pre-service teachers is needed to verify these assumed patterns, which will be conducted in a broader follow up study. Additionally, a discussion about the necessity of the interpretation of the data threw a second research subject is needed in that cause.

Figure 1 :

 1 Figure 1: Resulting structure image of one of the structure-formation-technique sessions with content cards (white) structure cards (yellow) and heading cards (green) created by the pre-service teachers in the session to further structure their subjective theory

Figure 2 :

 2 Figure 2: Differentiated cluster maps of the two pre-service teachers' subjective theories

Table 1 : Example for the analytic process from the interview to a content card with excerpts from the transcript on the left and the finalised content card on the right

 1 

	Analysis unit	Paraphrase	Generalisation	Reduction to category Content card
	because the fear of	Students with	Characteristics of students	Characteristics of	Fear of failure
	not understanding [a	e.d.i.l.m. are afraid	with e.d.i.l.m.: Fear of	students with	
	mathematics topic]	of not understanding	failure	e.d.i.l.m.: Fear of	
	is too great,	topics.		failure	
	So I think that there's	Students with	Characteristics of students		
	a lot of fear of even	e.d.i.l.m. have a fear	with e.d.i.l.m.: Fear of		
	trying it out, because	of not completing	failure		
	you're afraid you	tasks.			
	won't make it,				
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