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Preparing future teachers to be aware of students' diversity and enabling them to teach responsively in order to create equal opportunities is considered an important part of teacher education. Realizing this for mathematics education is commonly associated to various approaches to promote equity. In this contribution, we focus on the innate views of pre-service teachers on diversity-aware teaching of mathematics to investigate their initial understanding. We present an explorative study that surveyed the views of 105 primary school pre-service teachers by means of a questionnaire. Those views were categorized by a qualitative content analysis. The results show that pre-service teachers most likely want to be and act aware of diversity when teaching, but rarely show sensitivity or knowledge of the particularities of school mathematics.

Introduction

Notions like 'diversity' or 'equity' have gained in significance in the last twenty years in the realm of education as well as in other discourses and society in general. Despite conceptual and terminological vagueness around these terms, in education they are commonly linked to the idea of creating an education for all, i.e. overcoming socio-economic inequalities and providing all students with equal opportunities to participate and succeed in the education system. This idea results in certain demands for teacher education as well as research attempts to conquer the lack of theoretical and practical knowledge how to reach this goal. Responding to students' diversity is associated with knowledge, awareness and acceptance of other cultures (including demographic factors such as race, gender and age) and results in responsive teaching to and through students' personal and cultural strengths and experiences [START_REF] Gay | Culturally Responsive Teaching[END_REF]. Considering that within the German education system the term of 'cultural awareness' is highly associated with intercultural learningwhich does not necessarily provide an intersectional perspective on all markers of difference in studentswe used the terms 'diversity awareness' and 'diversity-aware teaching' to represent the associated meanings as stated above.

Preparing future teachers for diverse classrooms is a complex issue which includes, among others, practical, theoretical, philosophical, ethical and affective aspects. In this paper we want to focus on the aspect of diversity-aware teaching, which (for us) combines being aware of differences among students, appreciating those differences as well as taking actions to promote equity. These aspects play into the perception what teaching a diverse classroom could look like and are tangent to reflecting on the relation between teaching and (structural) learning disadvantages. This process can be labelled as 'doing pupil' and is highly normative (Schönknecht & de Boer, 2008, p. 255).

Apart from certain general characteristics of diversity awareness, every school subject has specific peculiarities that result in subject-related attributes of diversity-aware teaching. Since mathematics education is widely known as a gatekeeper to successful participation in school and society, it is attributed with a significant role in creating equal opportunities (e.g., [START_REF] Stinson | Mathematics as 'gate-keeper' (?): Three theoretical perspectives that aim toward empowering all children with a key to the gate[END_REF]. We regard diversity-aware teaching as central to a pedagogy that seeks to overcome social inequalities and see special importance in investigating diversity-aware teaching in the realm of mathematics education. However, there is no consistent concept for diversity-aware teaching of mathematics and there is still little known about how to develop according dispositions. Considering these two aspects of unclarity we seek to investigate pre-service teachers' innate views on diversity-aware teaching for mathematics. This, in turn, should give us information about how to improve mathematics teacher education in order to enable pre-service teachers to reflect on their own view on diversity-aware teaching before engaging with a certain approach and eventually develop responsive dispositions.

In our study we surveyed the views of 105 primary school pre-service teachers by means of a questionnaire. We will first discuss the state of research on pre-service teachers' views on diversityaware teaching of mathematics, before we present our empirical study on the pre-service teachers' views.

Literature review

Terminological and conceptual aspects of diversity awareness and diversity-aware teaching of mathematics

Although the concept diversity awareness is considered as central for teaching [START_REF] Mason | Being mathematical with and in front of learners: Attention, awareness, and attitude as sources of difference between teacher educators, teachers and learners[END_REF][START_REF] Turner | Promoting equity in mathematics teacher preparation[END_REF], it is rarely defined or described explicitly. Notions that are used as synonyms or underlie a similar understanding are diversity sensitivity or cultural awareness. Furthermore, there are parallels to the concept of culturally responsive teaching. Besides the fact that there is no common understanding or widely accepted definition, we find a terminological inconsistency whether diversity awareness is an attitude, a set of attitudes, a competence, or a belief. Despite the terminological inconsistency and conceptual ambiguity, there is consensus that diversity awareness is not a passive mindset of being tolerant. It moves beyond merely tolerating differences and is rather about appreciating, understanding and valuing personal differences. This includes perceiving differences as normal and reflecting on standards and norms (such as heterosexuality, Christian socialization or whiteness) as well as developing agency to promote equity. All of these aspects of diversity awareness feed into potential conceptualizations of diversity-aware teaching. In accordance with [START_REF] Eickhoff | Herausforderungen hochschulischer Diversity-Politik[END_REF] diversity-aware teaching requires -to recognize differences (and commonalities) between individuals, -to accord everybody equal rights, -to recognize unintentional attributions, stereotyping, stigmatization or discrimination and work against them, -to perceive existing inequalities, to name them and finally to reduce them.

Due to its historical development and its special attributes, school mathematics inheres structures and practices that result in inequitable access to achievement and participation for certain groups of students. It is in particular non-native speakers, female students, students with disabilities, immigrant students, students of colour and socially or economically disadvantaged students who face difficulties in school mathematics. Diversity-aware teaching in the realm of mathematics education requires knowledge and reflectivity about discriminating structures that are specifically inherent in school mathematics. This includes, among others, the fact that mathematics is primarily an abstract science, which is hierarchically organized and requires prior knowledge. Mathematical knowledge is often framed as intellectual with little integration of the body and of physical learning. Furthermore, high school mathematics is often characterized by problem solving activities which is difficult to reconcile with the desire of female students who tend to prefer clearly structured activities [START_REF] Budde | Mathematikunterricht und Geschlecht[END_REF].

Conceptual frameworks for mathematics education referring to, and thus being aware of students' diversity in international literature are often presented as 'equity in mathematics education' (e.g., [START_REF] Civil | Building on community knowledge: An avenue to equity in mathematics education[END_REF][START_REF] Gutiérrez | Context matters: How should we conceptualize equity in mathematics education[END_REF][START_REF] Turner | Promoting equity in mathematics teacher preparation[END_REF], 'culturally responsive mathematics education' (e.g., [START_REF] Parker | Developing culturally responsive mathematics teachers: secondary teachers' evolving conceptions of knowing students[END_REF] or 'teaching mathematics for social justice' (e.g., [START_REF] Gutstein | Reading and writing the world with mathematics: Toward a pedagogy for social justice[END_REF]. Implementing those concepts in teacher education as well as addressing the contradictions within researching social injustice and mathematics education (e.g., [START_REF] Aguirre | Equity within mathematics education research as a political act[END_REF]Bartell et al., 2017;[START_REF] Hauk | Activities for Enacting Equity in Mathematics Education Research[END_REF] are vivid contributions. However, although significant contributions around equity in mathematics have been done (see, e.g., Atweh et al., 2011 for a compilation of international work on that topic), there is a need of more research on how to achieve equity and social justice in mathematics education.

Studies on pre-service teachers' views on diversity-aware teaching of mathematics

In our study we investigate pre-service teachers' innate views on diversity-aware teaching of mathematics in order to provide a reference for the development of mathematics teacher education. Following Felton-Koestler (2017), we focus on and use the term 'view' for a number of reasons. First, encouraging pre-service teachers in unpacking their views about teaching is a key component to developing reflective practitioners. Second, our data consists of written responses to a questionnaire, with a small number of selected questions. The answers might enable us to capture students' views, but not something like beliefs, which are often framed as relatively stable and difficult to access [START_REF] Felton-Koestler | Mathematics education as sociopolitical: prospective teachers' views of the What, Who, and How[END_REF]. For the same reason we did not focus on the interplay of pre-service teachers' identity and their views, even though views on diversity as well as on diversity-aware teaching are always connected to the perception of oneself and personal schooling experience (e.g., [START_REF] White | Exploring culture in mathematics education from the perspectives of preservice teachers of color[END_REF]. We perceive 'view' as a manifold influenced mode of looking at or regarding something and/or as an opinion or judgment.

To our knowledge there are no studies that focus on pre-service teachers' innate understanding of, or views on diversity-aware teaching of mathematics. [START_REF] Bitterlich | This Has to Be Done Without Bending Over Backwards: Collective Orientations and Experiences of Student Teachers in Relation to Heterogeneity in School[END_REF] found that preservice teachers see major challenges in responding to students' diversity, especially in mathematics, and that they are missing concrete positive experiences they could associate to this diversity (p. 620). These findings deliver further evidence that diversity-aware teaching of mathematics is seen as very difficult, which highlights pre-service teachers' valid concerns and feelings of unpreparedness, but do not present how pre-service teachers view diversity-aware teaching of mathematics initially.

In line with these findings, the need to prepare pre-service teachers for diverse classrooms is a focal point in related research, whereas most studies discuss pre-service teachers' development of views or skills before and after attending a certain course. These pre-post-study designs are based on specific conceptualizations or approaches for equitable mathematics education, instead of determining pre-service teachers' innate views. Connecting children's mathematical thinking and their cultural funds of knowledge can be seen as one approach of diversity-aware teaching which works towards equitable mathematics teaching. [START_REF] Turner | Promoting equity in mathematics teacher preparation[END_REF] focused on the development of pre-service teachers' learning trajectories for engaging with children's multiple mathematical knowledge bases, considering and including the diversity in community or culture-based experiences and knowledge. Pre-service teachers framed drawing on community-based knowledge for mathematics learning as a possibility to position "children, their families, and communities as valuable knowledge resources" (p. 74). This proposes a view on diversity-aware teaching which purposefully incorporates multiple mathematical knowledge bases in instruction and was thereby consistent with the learning trajectories goal to promote equity. But other comments of pre-service teachers showed deficit-based views of children's families or communities, e.g., by framing certain characteristics of some families as detrimental to children's learning. Those results picture diversity-aware teaching more as an approach that has to compensate for collectivized deficits. These findings highlight an important notion to diversity awareness, since being aware does not necessarily equal appreciating diversity. [START_REF] White | Preparing preservice teachers for diverse mathematics classrooms through a cultural awareness unit[END_REF] implemented a cultural awareness unit for pre-service teachers aiming to develop awareness of the role of culture in the teaching and learning of mathematics. One goal of the unit was for pre-service teachers to explore strategies to teach mathematics to all students (and therefore to reflect on their own view of diversity-aware teaching). They were assigned to search for journal articles that discussed the teaching and learning of mathematics with students that were culturally different from themselves. Stating that most pre-service teachers were drawn to a "particular culture or strategy for teaching diverse students" (p. 167) when choosing an article, the findings suggest that pre-service teachers' tend to break down diversity-aware teaching into specific or even isolated perspectives on diversity. These findings relate to the importance of acknowledging how difficult the conceptualization of diversity-aware teaching of mathematics is and was taken into consideration while attending to the pre-service teachers' answers in our study. The approach to elicit pre-service teachers' perspective of teaching mathematics for equity through literaturebased reflective tasks can also be seen in Jackson and Jong (2017). They stated that even though students were aware of "the necessity to incorporate students' backgrounds in the classroom […] they did not realize the importance of doing this in a mathematics class" (p. 76). 35% of participating pre-service teachers had not thought about how to connect culture with mathematics education.

Summarizing, these findings led us to our research interest to what extent pre-service teachers view diversity-aware teaching of mathematics as linked to social constructs and socio-political context.

Methodology: data collection and analysis

The aim of our qualitative study was to examine pre-service teachers' views on diversity and diversity-aware teaching of mathematics. For this purpose, we designed an online questionnaire with a small number of open questions on diversity and inclusion in the context of mathematics education. The study was conducted in April 2021 with a group of pre-service teachers from Saxony (a federal state in the eastern part of Germany and former GDR) who were in the third year of their academic teacher training. The student population in Saxony is predominantly white, middle class and without confession or of Christian denomination. 105 students finished the questionnaire (gender identity: 1 diverse, 11 male, 93 female; average age: 23,5 years). Our investigation is to be seen as an explorative study, which serves as a starting point for further research, and additionally as impetus to modify the ways and contents of our own teaching. In this paper we focus on two questions of the questionnaire: 1) What is your understanding of diversity? and 2) What is your understanding of diversity-aware teaching of mathematics? The data consists of written responses to each question which differ in length between single words up to several paragraphs (approx. 160 words).

As a tool to analyse the data, we used a qualitative content analysis. This approach aims at the establishment of categories that are supposed to be developed while doing the text analysis. In our study we deployed an inductive category formation as there is no specific theoretical background that could be used and as we wanted to analyse the data as open as possible. The inductive ongoing "aims at a true description without bias owing to the preconceptions of the researcher, an understanding of the material in terms of the material" (Mayring, 2014, p. 79). We applied an open coding procedure, formulated and revised the categories while working through the text.

Results

First, we will focus on the pre-service teachers' views on diversity. The analysis showed differences in the conceptual understanding of diversity. We could identify a large number of vague and descriptive answers, simply pointing to differences (among students) or mentioning supposed synonyms (such as heterogeneity or variety) (88 out of 105 responses). Some of the pre-service teachers specified those differences in terms of individual characteristics (special skills, appearance, needs, interests etc., stressing the individuality of every single person) or in terms of group-related characteristics (social or cultural background, first language, race, gender, religion, etc.). Some of the answers mentioned that the notion diversity implies valuing differences, mutual respect or seeing it as a chance and enrichment for a classroom and/or society (26 responses). Only few students additionally pointed to a reflective mindset, e.g., considering diversity as normal or desirable or questioning structural inequalities as result of a constructed norm (13 responses).

Second, we will look on the pre-service teachers' view on diversity-aware teaching of mathematics. Here, a large number of the answers referred to a teacher's mindset towards diversity. Most of the participants stated the need to be aware of differences and/or students' individuality as well as to react to it (63 responses). Segments we coded accordingly can be seen as unspecific (e.g., not suggesting any implications for adapting the teaching), and do not allow a deeper analysis of the (conceptual) understanding of the awareness for differences or how it could affect teaching. About 10 % of the answers showed a positive reference to diversity for teaching/learning interactions, e.g., claiming appreciation or promotion of diversity as well as valuing individuality. Here we could clearly recognize links to the pre-service teachers' conceptual understanding of diversity.

Another 20 % suggested a reflection on what is perceived as diverse or as normal (referring to students' characteristics, identity or learning pathways) as part of diversity-aware teaching. Some of the pre-service teachers also mentioned the need for teachers to reflect on their own perceptions and pointed to the influence of attitudes or of normative assumptions for classroom interaction. Almost a third of the answers were coded as socio-political perspective. Here we found reflections on internalized stereotypes within teachers, reproduced stereotypes in narratives or teaching material or on structural relations between educational disparities and social/societal disadvantages. 44 responses referred to certain methods, specific tasks or organizational adjustments for teaching a (however defined) diverse group of learners in order to respond to students' diversity. We summarized these answers as teaching strategies. Most of the strategies aimed at reducing inequalities or at valuing diversity within teaching/learning interactions. If specific methods, tasks or organizational adjustments could be identified as typical or specific for mathematics teaching, we coded them as specific structural aspects of mathematics education. Here we found references to the negatively attributed reproduction of stereotypes or discrimination within certain materials, narratives or organizational aspects that are characteristic for mathematics education. For instance, some of the pre-service teachers mentioned the particularities of word problems whose narratives run danger to reproduce stereotypes or do not represent the lifeworld experiences of certain groups of students. Others were concerned with gender-related differences and called for methods, activities and contexts that enable especially girls to successfully participate in the mathematics classroom. We could also find references to mathematical tasks that allow for different approaches and/or different results (such as natural differentiation), or to linguistic challenges and necessary support in teaching and learning mathematics. Some mentioned specifically 'fast calculators' or students 'with poor counting skills'. However, only 19 % of the answers showed such references to specific structural aspects of mathematics education.

Discussion

The majority of the pre-service teachers in our study presented a view on diversity-aware teaching which simply put being aware of differences in and individualities of students as an essential part of teaching. Most of them presented themselves as well aware of the diversity in current and future classrooms. Significantly less answers framed diversity-aware teaching within a view that explicitly valued or mentioned the promotion of diversity. The transfer of being aware of diversity into teaching strategies seems to be a major obstacle, since not even half of the pre-service teachers mentioned any strategies or approaches to do so. This tendency becomes even more apparent when focusing on the elicited views on diversity-aware teaching which could specifically be related to mathematics teaching and learning: Only 20 out of 105 pre-service teachers linked diversity-aware teaching to specific structures or characteristics of mathematics education. Within those subjectrelated answers most stated some sort of appreciation of diversity and referred to (responsive) teaching strategies specifically for mathematics. This highlights that pre-service teachers most likely want to be and act aware of diversity when teaching mathematics (whether due to an appreciative attitude or due to the sheer necessity to do so), but rarely show sensitivity or knowledge of the particularities of school mathematics. This also points out another tendency within the study: If a connection between diversity and mathematics education was made, it predominantly referred to tangible interactions or strategies of teaching rather than to structural contingencies. None of the given answers reflected on mathematics as a gatekeeper or on the influence of mathematics education for paving educational pathways. These findings are well in line with current research reflecting on mathematics teacher education (e.g., Jackson & Jong, 2017) and deliver implications for our own further teaching.

Within the stated tangible strategies for diversity-aware teaching of mathematics, the expressed connections between mathematics teaching and diversity awareness mainly referred to the very apparent level of representation. More than half of the elicited views on diversity-aware teaching that specifically referred to teaching mathematics emphasized the need for the representation of diversity in teaching materials (e.g., illustrations in textbooks or chosen contexts for word problems) or they stated the need to avoid stereotypes or discriminating language when phrasing tasks. Making a deeper connection between diversity-aware teaching and structural disadvantages in mathematics education could only be identified in four answers. These answers presented a view on diversity in students (cultural, community or family) backgrounds and experiences as relevant for mathematics education. This view can be interpreted as a first step to recognizing the complex interdependencies of mathematics education and socio-politics. For us, these conceptions represent a higher reflective level when debating diversity-aware teaching of mathematics.

Addressing mathematics pre-service teachers views on diversity can be seen as a key component in preparing them for diversity-aware teaching. Eliciting those initial views was one of the goals in our study. To us, the results highlight the importance of referring diversity-aware teaching explicitly to mathematics education and emphasize the need to discuss the role of (school) mathematics as a gatekeeper in teacher educationdespite or even because of the vagueness when pinning it down. Even though there are numerous significant contributions in mathematics education research on equity (e.g., Atweh et al. 2011;[START_REF] Gutiérrez | Context matters: How should we conceptualize equity in mathematics education[END_REF][START_REF] Aguirre | Equity within mathematics education research as a political act[END_REF], there is no shared or welldefined understanding of 'equity' and how it can be achieved in mathematics education. Following the call of Gutstein and colleagues (2005), that each of us "has a responsibility to both think about and act on issues of equity" (p. 98), we consider becoming aware of one's own understanding of diversity and diversity-aware teaching as one of many steps to deepen the understanding of equity in mathematics education. In addition, according to the identified categories in this study, a theoretical framework combining socio-political and subject-specific aspects for diversity-aware teaching of mathematics seems to be a necessity in future research.