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Reflecting is seen as an essential mental activity to be developed (also) in mathematics classrooms. There is a broad consensus in literature on this. However, reflection seems to have hardly arrived (Austrian) mathematics lessons yet. One reason for this is a lack of carefully designed resources. For example, the proportion of reflection tasks in textbooks is extremely low. In the project "Reflecting in mathematics classrooms", one focus is on the design of tasks that should encourage students to reflect on mathematics. In the article, characteristics of reflection tasks that are relevant for task design are described and four categories of reflection tasks are presented and discussed in more detail and concretized by examples of tasks.

Rationale for reflecting in maths lessons

Reflection is an important human thinking activity that also plays a very essential role in doing mathematics. On the part of mathematics educators, reflection is seen as a fundamental element of mathematical education. [START_REF] Fischer | Höhere Allgemeinbildung [Higher general education[END_REF], for example, in his concept of general education sees communication skills and, directly related to them, decision-making skills as relevant abilities of our contemporary society. In many issues of public as well as private life, we as responsible citizens are confronted with expert statements and have to form a judgment in order to be able to decide or codecide. Since we can only be experts in a few areas, we must be able to communicate with experts in those areas in which we are laypersons. In addition to basic knowledge, reflection plays a significant role in this communication. Basic knowledge is "a prerequisite for communicating with experts", and reflection is necessary "for assessing expert statements", i.e., for weighting the responses of experts, drawing conclusions from them, making evaluations and making decisions (Fischer 2001, p. 154, [translated by the author]). [START_REF] Lengnink | Mathematik reflektieren und beurteilen: Ein diskursiver Prozess zur mathematischen Mündigkeit [Reflecting on and assessing mathematics: A discursive process towards mathematical literacy[END_REF] sees reflecting on and judging mathematics as an important activity in the process towards mathematical "Mündigkeit", that is, in a discursive engagement between human being and mathematics and a critical attitude towards situations containing mathematics. For [START_REF] Skovsmose | Linking mathematics education and democracy: Citizenship, mathematical archaelogy, mathemacy and deliberative interaction[END_REF], reflection is an essential component of mathemacy (see also [START_REF] Schneider | Reflecting on mathematics[END_REF].

Reflection is also mentioned as a requirement in current educational policy guidelines such as the (Austrian) curriculum and the (Austrian) educational standards. However, reflection seems to have hardly arrived (Austrian) mathematics lessons yet. This can be deduced from a lot of experiences in long-term teacher training programs as well as from a lack of suitable resources in terms of teaching materials that would support teachers in integrating reflection into their teaching. A comprehensive analyses of all tasks of numerous popular Austrian mathematics textbooks for the 5th to 12th grade (a total of 12 000 tasks) has shown that the proportion of reflection tasks among them is on average between 0 and 1.2 percent per textbook (e.g. [START_REF] Četić | Reflexionsaufgaben in Mathematikschulbüchern der Sekundarstufe II [Reflection tasks in mathematics textbooks at secondary level II[END_REF][START_REF] Deweis | Reflektieren im Mathematikunterricht anhand von Schulbuchaufgaben? [Reflecting in mathematics lessons using textbook tasks?[END_REF]. The focus of textbook analysis on tasks is due to the central role that tasks play in the teaching and learning of mathematics (see the following chapter).

Thus, there seems to be a considerable matching problem between the claim of mathematics education and the reality in the classroom. This matching problem will be investigated in the project "Reflecting in mathematics classrooms" and appropriate interventions for the mathematics teaching be developed and proposed. One focus of the project is on the design of reflection tasks for use in mathematics instruction. This will be discussed in more detail below.

Features of reflection tasks

Jones and Pepin, with reference to Henningsen and Stein, argue that students ... develop their sense of what it means to 'do mathematics' from their actual experiences with mathematics, and their primary opportunities to experience mathematics as a discipline are seated in the classroom activities in which they engage ... (Henningsen & Stein, 1996, p. 525, cited in Jones & Pepin 2016, p. 106).

Mathematical tasks are typical for the mathematics classroom, and instruction is characterized by engaging with them. [START_REF] Sullivan | Teaching with Tasks for Effective Mathematics Learning[END_REF], citing Anthony and Walshaw, state that "in the mathematics classroom it is through tasks, more than in any other way, that opportunities to learn are made available to the students." (Anthony & Walshaw, 2009, p. 96;cited in Sullivan et al., 2013, p. 14).

The term "task" in this context refers to "information that serves as the prompt for student work, presented to them as questions, situations, and instructions that are both the starting point and context for their learning" (Sullivan et al., 2013, p.13). Tasks can thus be seen as a stimulus for learning mathematics and through the type of tasks students are given, a certain picture of the subject of mathematics is drawn (cf. Jones & Pepin, 2016, p. 106). Thus, the role that tasks play in mathematics education is a very significant one. The use of mathematical tasks for stimulating reflections on mathematics (mathematical terms, concepts, models, ....), i.e., for a stronger reflection orientation of mathematics education, thus lends itself. By means of special tasks ("reflection tasks"), the proportion of reflections in mathematics lessons should be increased and reflection should become an integrated and permanent part of mathematics lessons.

With regard to the term "reflection", we take the following definition, which is based on Fischer's characterization of reflection (cf. [START_REF] Peschek | Reflexion und Reflexionswissen in R. Fischers Konzept der Höheren Allgemeinbildung [Reflection and reflective knowledge in R. Fischer's concept of higher general education[END_REF], but is more concrete with regard to the objects of thought: Reflection means thinking about characteristics, connections, relationships, effects or meanings that cannot be directly read from the given fact (see also [START_REF] Schneider | Thinking about -Making sense. Reflecting in mathematics lessonswhy, about what, how[END_REF].

Reflection is thus to be understood as a thinking activity that refers to what is not in the foreground in terms of object language. The prerequisite for tasks that are supposed to stimulate reflection is thus that they contain a request to think about something (property, relationship, meaning, ...) that may not be directly readable from the given. The concept of reflection chosen here is a very broad one, which requires concretization with respect to subject-related focus of the contents (see next chapter).

Another component to be taken into account is the prior knowledge of the students and, related to this, the place where reflection tasks should be included into the lessons. Prior knowledge can be decisive whether the task actually requires the activity of reflecting or whether the question can be answered by reproducing already existing knowledge. E.g. reflecting on the general validity of a mathematical rule requires reflecting in the sense mentioned above only if there is no knowledge about the validity to be investigated yet. This means that the same task can be a reflection task for one class and not for another. Appropriate places of integrating the task into the lesson is a crucial factor here.

Reflection is first and foremost a process. From the educational perspective (see previous chapter), this thinking activity is important per se, and it should therefore be given more space in the classroom, and it should be made explicit and communicated by means of tasks. However, the process of reflecting can also lead to (new) knowledge about properties, connections, relationships, meanings, which are not in the foreground in terms of object language. This knowledge we call "reflective knowledge". Reflective knowledge can contribute to a deeper understanding of concepts, and to an elaborated basic knowledge. For the design of reflection tasks this means that it should always be considered whether the process of reflecting or the development of reflective knowledge or both should be the central concern of the task.

The reflection tasks should (also) be able to be integrated into a conventional lesson. For the design of the reflection tasks this means closely following the content of the curriculum. Teachers should be convinced that integration of reflection tasks is also possible without neglecting obligations imposed by the curriculum and central examinations and can even be supportive in fulfilling the obligations by the acquisition of insights.

Reflection tasks on mathematics

Depending on the approaches and perspectives from which the relevance of reflection is considered, different categories of reflection can be found in the literature. Following [START_REF] Fischer | Höhere Allgemeinbildung [Higher general education[END_REF], [START_REF] Peschek | Reflexion und Reflexionswissen in R. Fischers Konzept der Höheren Allgemeinbildung [Reflection and reflective knowledge in R. Fischer's concept of higher general education[END_REF], [START_REF] Skovsmose | Linking mathematics education and democracy: Citizenship, mathematical archaelogy, mathemacy and deliberative interaction[END_REF], and [START_REF] Lengnink | Mathematik reflektieren und beurteilen: Ein diskursiver Prozess zur mathematischen Mündigkeit [Reflecting on and assessing mathematics: A discursive process towards mathematical literacy[END_REF], we distinguish four types of reflection in the project: (i) mathematics-oriented reflection, (ii) model-oriented reflection, (iii) context-oriented reflection, and (iv) subject-oriented reflection (see also [START_REF] Schneider | Thinking about -Making sense. Reflecting in mathematics lessonswhy, about what, how[END_REF]. These types of reflection result in four categories of reflection tasks with different subject-related emphases: Reflection tasks that focus on (i) mathematics itself (mathematics-oriented reflection), (ii) and (iii) the relationship between mathematics and the world (model-oriented or context-oriented reflection, depending on the perspective), and (iv) the relationship between human being and mathematics (subject-oriented reflection). We discuss these categories in more detail below.

Within the project, we have developed reflection tasks for these four categories for numerous mathematical contents for grade 5 to 12. The pool of tasks currently comprises more than 80 tasks.

Tasks stimulating mathematics-oriented reflection

By mathematics-oriented reflection we mean thinking about mathematical properties of mathematical concepts (mathematical objects, representations, procedures, theorems, etc.) and about mathematical relationships within or between such concepts. The focus is thus on mathematics itself, on "innermathematical" properties and connections.

Questions to initiate mathematics-oriented reflections could, for example, address aspects of mathematical content such as:

-Which mathematical objects do (not) have a certain property? -Which strengths/weaknesses does a certain representation of a mathematical situation have? What are the advantages/disadvantages of a representation over another? -What are the connections/relationships between different mathematical concepts? -What is characteristic for a mathematical topic? What are its global/central ideas?

A mathematics-oriented reflection task could, for example, ask about the advantages of a fractional representation of numbers compared to a decimal representation or about the relationship between local and global extrema of a function: Can a local maximum also be a global maximum? (see also [START_REF] Schneider | Thinking about -Making sense. Reflecting in mathematics lessonswhy, about what, how[END_REF].

Tasks stimulating model-oriented reflection

Model-oriented reflection refers to thinking about relations between mathematical concepts and inner-mathematical, but above all extra-mathematical situations. The focus of reflection is on thinking about mathematical models, usually of extra-mathematical situations and their fit, limits, effects, implicit assumptions for the concrete extra-mathematical situation.

Model-oriented reflection tasks could address questions with the following orientations, for example:

-Why is the mathematical model (not) an appropriate description for the given (inner-or extramathematical) situation? -How does modelling with different models affect model results? -Which implicit assumptions have been used in a particular modelling? -What are the limits of the chosen modelling?

A model-oriented reflection task from the field of descriptive statistics is shown in Figure 1.

Average salaries

The following table shows the arithmetic mean and the median of the monthly gross salaries of employees (total and separate for women and men) in 2017: Why does the average of monthly gross salaries of employees give significantly different values when modelled by arithmetic mean and by median? The intention of this reflection task is to think about the different effect of two models of average (arithmetic mean, median), on a list of data (gross salaries of employees). The two models produce significantly different results (significantly different average salaries). To recognize that there is an asymmetric distribution of gross salaries of employees and in which way this asymmetry affects the position of mean and median can be seen as useful reflective knowledge. Reflection processes that produce such knowledge should be useful in terms of deeper understanding as well as sustainability.

Monthly gross salaries of the employees in 2017 (in €)

total women men arithmetic mean 2.780,-1.950,-3.770,median 2.250,-1.690,-3.250,-

Tasks stimulating context-oriented reflection

By context-oriented reflection we mean thinking about the effects of mathematical concepts in our world. Context-oriented reflection thus focuses on mathematizations in our world and on thinking about their (often hidden) social function/effect. The questions of tasks with which one would like to initiate context-oriented reflections in mathematics teaching could have their focus on aspects such as:

-For what purpose is a particular mathematical concept used in the given context (or in other societal contexts)? What is the function of mathematization? Who does it serve? -What effect does the mathematization have? What are the advantages and disadvantages of this? What if we did not have this mathematical concept disposal? -How does the use of the mathematical concept influence our ideas of the context, of social contexts, of "reality", of our (living) world?

An example of a context-oriented reflection task can be found in Figure 2.

Formulas -why?

Formulas are of great importance both within mathematics and in its applications. In mathematics lessons we have learned about formulas in many different contexts.

For what purpose are formulas used? Explain with examples. Formulas are something typical and characteristic of mathematics. It is therefore obvious that students should think about what function such formulas can have (in our world). The prompt "Explain with examples" is meant as a support for students to (collectively) work out these not-so-simple (abstract) considerations/insights using examples. In this reflection task, both the reflection process and the reflection knowledge acquired are important. Both can provide students with the opportunity to deepen their knowledge of mathematical concepts as well as to sharpen their image of mathematics.

Tasks stimulating subject-oriented reflection

In our project, we have "defined" subject-oriented reflection as thinking about the importance and relevance of knowing mathematical concepts and topics, on the one hand, for oneself and, on the other hand, for a community and for society. Mathematical topics can mean a very concrete content (e.g. arithmetic mean or measures for average), but also a whole content area (e.g. descriptive statistics). Subject-oriented reflection thus brings the relationship between human being and mathematics into play. Both the individual relationship to mathematics and the collective relationship to mathematics are of interest.

For the design of subject-oriented reflection tasks, the following questions could provide exemplary orientation:

-What does the mathematical content mean to me personally or what does it mean to me as part of a community (e.g. family, class, etc.) or as a member of our society? What are the benefits for me of being familiar with the mathematical content? Where can I personally use this mathematical knowledge and skills now or in later life?

-What benefit does familiarity with the mathematical content have for communities (e.g. class, school, family, friends, etc.), for our society? What problems or difficulties might occur if this familiarity were not present.

An example for a specific task on subject-oriented reflection is shown in Figure 3.

Plea for/against descriptive statistics

Imagine that the Ministry of Education is planning to remove descriptive statistics from curricula. Write a letter to the editor of a daily newspaper in which you explain and justify your opinion about this plan of the Ministry of Education. The task is an "evaluative" consideration of the content of descriptive statistics. It is about reflecting the importance and the benefit of the familiarity with descriptive statistics for oneself, for one's mathematical education as well as for our society as a whole. It should be left open whether pro or con viewpoints or a balanced viewpoint is taken by the students. Also, it does not necessarily follow from the importance or even the insignificance for oneself that one estimates it to be so for society as well. It is possible to evaluate the relevance for the individual and the collective differently.

Discussion

Of all four categories, mathematics-oriented reflection tasks come closest to conventional questions in mathematics instruction, since they address the mathematical concept most directly. This makes the placement of these tasks in the lesson all the more crucial. For example, the question about the possible strengths of the fraction representation of numbers compared to the decimal representation of numbers is only a reflection task if this question has not already been addressed in class and knowledge about it is therefore not yet available.

Mathematics-oriented reflection tasks are conceptually focused; the reflection process is an important step for learning, for the development of conceptual understanding. However, in most cases, reflective knowledge is equally important in this category of tasks. The teacher should therefore ensure that the results of the reflection process are secured.

Model-oriented reflection tasks will always focus on the relationships between concrete context and mathematics. It should be noted that the tasks do not focus on reflecting on possible contextual modeling with the goal of finding appropriate models and applying them to the situation. Instead, they focus on reflecting on already existing mathematical models of inner-or extra-mathematical situations with the goal of assessing and evaluating these models. As, for example, [START_REF] Fischer | Höhere Allgemeinbildung [Higher general education[END_REF] demands for appropriate communication and decision-making skills, or as it is in the sense of reflective interpretations and emphases of mathematical literacy (cf. [START_REF] Büscher | Students' reflective concepts when reflecting on statistical measures -A design research study[END_REF][START_REF] Jablonka | Mathematical literacy[END_REF].

Similar to the tasks for model-oriented reflection, the tasks for context-oriented reflection shed light on the relationship between mathematics and the world. While model-oriented reflection focuses on the fit of concrete mathematical models, however, context-oriented reflection is about thinking more generally about the effect and usefulness of mathematics (mathematical models and concepts) in our world. Looked at the other way around: Reflecting on what would our world be without the mathematical concept just considered, e.g., without percentages. The importance of context-oriented reflection tasks arises from the fact that they provide answers to the question of what a mathematical topic, a mathematization, does in a context and offer students learning opportunities to deepen their knowledge of mathematical concepts as well as to sharpen (expand, rethink, revise, ....) their image of mathematics.

Tasks for subject-oriented reflection are always about the subjective assessments of mathematical contents, about subjective opinions and perspectives. Both positive and negative assessments are welcome. However, it is important that the individual positions are explained and argued. The focus of these tasks is clearly on the reflection process. An important part of this reflection process should be, in addition to the individual consideration of the question, a confrontation and discussion of one's own opinion and its justifications with the opinions and arguments of the classmates, possibly also those of the teacher on an equal footing. Fischer states that it is in the process of dealing with "the question 'What do the contents mean for me, what do they mean for society, what do they mean for us as a community, ...'" education takes place (Fischer, 2001, p. 158 [translated by the author]). Appropriate orchestration of instruction will therefore be important.

Reflections on the meaning and importance of mathematical content can arise unplanned from the learning situation ("Why do we have to learn this?"), but they should also be initiated by appropriate tasks (see also [START_REF] Peschek | Reflexion und Reflexionswissen in R. Fischers Konzept der Höheren Allgemeinbildung [Reflection and reflective knowledge in R. Fischer's concept of higher general education[END_REF].

Conclusion

Reflection tasks represent an important resource for giving reflection a higher priority in mathematics instruction and thus for bringing more "thoughtfulness" into mathematics teaching. With the four categories, a broad spectrum of foci of reflection is spanned. In the project, it has been shown in collaboration with teachers that tasks for mathematics-oriented reflection and model-oriented reflection are more familiar to the teachers and that they prefer to select and use these. With regard to the questions and the requirements of these tasks, they are closer to the tasks used in conventional mathematics lessons. Tasks for context-oriented reflection and for subject-oriented reflection are further removed from the content of conventional mathematics instruction; both teachers and students are less familiar with such questions. In dealing with such tasks, it can be observed that for their own teaching, teachers make less use of the potential that the tasks offer in terms of the insight students can gather about mathematics, its concepts and models. Among other things, they do so by foregoing follow-up activities. With the tasks developed in the project, resources for reflection-oriented mathematics teaching are available; with regard to the handling of these resources in mathematics teaching, there is a strong need of teacher training and teacher in-service training.
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