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Motivated by Plato's writings, the Socratic Method was conceived and applied by various pedagogues. The German philosopher Leonard Nelson has also conceptualized this method at the beginning of the twentieth century as a scientific as well as a didactic method in the context of Neo-Kantian critical philosophy. In this article, I will briefly introduce and analyse Nelson's Socratic Method, specifically in the context of mathematics.

Introduction

James Stiegler and James Hiebert in their joint studies deal with the cultural aspect of mathematics teaching [START_REF] Stigler | Teaching is a cultural activity[END_REF][START_REF] Stigler | The culture of teaching[END_REF] and describe teaching as a cultural activity in which the learners, the teachers, and mathematics as an object of learning are the actors. In this sense, when a society of Mathematics teaching is analysed from the perspective of authority assumption, not only human actors could assume authority, but, as [START_REF] Nickel | Zwingende Beweise -zur subversiven Despotie der Mathematik [Compelling proofs -on the subversive despotism of mathematics[END_REF][START_REF] Nickel | Proof -Some notes on a phenomenon between freedom and enforcement[END_REF] argues, also mathematics with its particular characteristics. For the sake of simplicity, I suggest that in this context we consider only the following four ideal cases for which examples can be found in the literature:

1. Authority of mathematics: In this case, society follows what is imposed on it by mathematical reasoning and reflection [START_REF] Nickel | Zwingende Beweise -zur subversiven Despotie der Mathematik [Compelling proofs -on the subversive despotism of mathematics[END_REF][START_REF] Nickel | Proof -Some notes on a phenomenon between freedom and enforcement[END_REF]. The conception of the pedagogical method presented in this article focuses on this case to explain some of its aspects and to argue that this could be an optimal condition under which mathematics learning can take place.

2. Authority of the teacher: Here, dogmatic teaching takes place, e.g., in the form of frontal teaching, which, according to the following conception, can lead to a teaching-learning situation only in rare instances.

3. Authority of the learner: [START_REF] Sfard | When the rules of discourse change, but nobody tells you: Making sense of mathematics learning from a commognitive standpoint[END_REF] provides an illustrative example of this case, in which the reasons for its failure are in general explored in detail from a particular perspective.

No authority:

It is doubtful that this case is possible in reality. However, if this case can be imagined as a logical possibility, using what is declared in [START_REF] Nickel | Proof -Some notes on a phenomenon between freedom and enforcement[END_REF] and [START_REF] Sfard | When the rules of discourse change, but nobody tells you: Making sense of mathematics learning from a commognitive standpoint[END_REF] as specific characteristics of mathematics, along with what will come in this article, one can argue that it is very unlikely that a teaching-learning situation could be possible.

The German philosopher, pedagogue and political activist Leonard Nelson (1882Nelson ( -1927) also considered the above-mentioned social aspects of a pedagogical method by conceptualizing a pedagogical method that he named after Socrates. Moreover, he founded a country education school, in which the pupils were educated, among other things, politically. His companions and students contributed a lot to the political education of youth and adults also after his death. Furthermore, they were involved in building the educational system and democracy in Germany after the Second World War [START_REF] Meno | Sokratische Didaktik: die didaktische Bedeutung der sokratischen Methode in der Tradition von Leonard Nelson und Gustav Heckmann[END_REF]. His Socratic method for teaching mathematics was further developed theoretically and put into practice by Gustav Heckmann (1993), Martin Wagenschein (1999), Hartmut Spiegel (1989;[START_REF] Spiegel | Die sokratische Methode beim Mathematiklernen (Vortragsmanuskript für einen Vortrag in Karlsruhe am 5.6[END_REF]Rainer Loska (1995), among others. This tradition, established by Nelson, is carried on by the Philosophical-Political Academy, also founded by him, which offers political, philosophical and mathematical education to adults. Nelson's collaboration andfriendship with David Hilbert (1862-1943) and the fact that he has been called the philosopher of Hilbert's program [START_REF] Peckhaus | Hilbertprogramm und kritische Philosophie: das Göttinger Modell interdisziplinärer Zusammenarbeit zwischen Mathematik und Philosophie [Hilbertprogramme and critical philosophy: the Göttingen model of interdisciplinary cooperation between mathematics and philosophy[END_REF] is among the reasons why the study of his method is of significance. However, this is also true because the scientific method he used in his contributions to the foundations of mathematics, namely the "critical method" conceived by the neo-Kantian philosopher J. F. Fries (1773Fries ( -1843)), is one of the main elements of his pedagogical method. Nelson calls this scientific method, among others, the Socratic method. Through Nelson's conceptualization of this method, a philosophical doctrine rooted in a long philosophical tradition finds application in mathematics education. Moreover, the concept of critical thinking in the didactics of mathematics is founded in a philosophical doctrine that has spanned from antiquity to modernity. Although Nelson's philosophical insights are very close to those of Fries, they have some features that distinguish them from Fries' ideas and show the significance of his work for the foundations and didactics of mathematics:

• Nelson rediscovered the critical method conceived and developed by Kant and Fries in the writings of Plato, in which it was used by Socrates. • He used the advances of his time in logic and mathematics to explain and justify both the critical method and the nature of mathematical knowledge. • He also embedded and critically conceptualized the critical method taken from Plato's writings into a didactic method.

Nelson's conception of mathematics education

The Socratic Method as a pedagogical method was introduced by Nelson only in his speech of the same title. Here he conceptualized first the notion of learning in the context of philosophy and mathematics and, based on this, introduced the pedagogical method, which he named after Socrates. However, the talk is an epistemological treatise and presupposes a thorough knowledge of the texts of critical (or transcendental) philosophy. The lecture does not contain concrete pedagogical instructions for the implementation of the Socratic method, but presents a collection of the philosophical beliefs, systematically structured. It can be divided into three parts: a first part in which, after a brief introduction, a concise epistemological discussion of philosophy, mathematics, natural sciences and history is given. Primarily philosophy and its aspects, such as its principles or the corresponding method are taken into focus, especially the "method" is explained in detail (Nelson, 2002, pp. 25). Here he demonstrates the significance of philosophical works, such as those of Socrates, Plato, Kant, and Fries, thus showing a line of development of a conception in the history of philosophy. In this way he argues that the "great philosophical truths" are always to be regarded as common property of thinkers (Nelson, 2002, p. 25). This part forms a basis for the second part of his lecture, in which he considers education. In the third part of the lecture Nelson argues that the application of the Socratic method only in the context of mathematics can free it from its plight in the philosophy.

The working method of Socrates as a teacher, as presented by Plato, is not only very sharply criticized by Nelson, but he also draws up a long list of errors for this purpose. Although Nelson refers only to the writings of Plato as far as Socrates is concerned (since Socrates himself did not write any books), he sometimes distinguishes between the teachings of these two. For example, he sees errors in Socrates' philosophical investigations as presented by Plato, but according to Nelson such errors can also be found in Plato's contributions (Nelson, 2002, pp. 26f., 35). However, he then presents what he considers to be Socrates' excellent, thorough philosophical-pedagogical views, which form the basis for his own method. These main elements are the principle of self-confidence of the intellect, antidogmatism and the critical method. These three main elements will be discussed in detail below in order to show the conceptual structure of Nelson's Socratic method. The consideration of the importance of education in his system of thought will be the starting point of this investigation:

In fact: Is the goal of education intellectual self-determination, i.e. a state in which man does not let himself be determined by external influences, but rather judges and acts from his own insight (Nelson, 2002, p. 44).

The main aspects of this statement, namely "intellectual self-determination" or "judging and acting from one's own insight", shall now be explained. Here, then, the question arises from what insight is to be gained -i.e. from which object in the figurative sense -and how this is to be done. To determine the way of working in a philosophy class, Nelson gives the following explanations, in which the answer to the above question is contained:

We have found that philosophy is the epitome of those general truths of intellect which become clear only through thinking. Philosophizing is therefore nothing else than isolating those abstract truths of intellect with the help of the reason and expressing them in general judgments.

What follows from this for philosophical instruction?

Those general truths, if they are expressed in words, can be made audible. But they are by no means observed. Their insights can only be gained by the one who starts from their application in judgments which he himself makes, and who then, by making the decline to the presuppositions of these experiential judgments, recognizes in them his own presuppositions again (Nelson, 2002, pp. 33).

However, the "general philosophical truths" are not the only ones from which insights can be gained. Also, the principles of mathematics can be observed, "but their insight does not need the detour over the own inventive train of thought. They are immediately clear, as soon as only the attention is directed at all to their contents". In contrast to this are the historical facts, which are not insightable, but to be instructed (Nelson, 2002, p. 34).

A mathematical-philosophical reflection

Nelson, as mentioned above, characterises the principles of mathematics to be intuitive, but does not insist on this view throughout. In the description of the tasks of his philosophy of mathematics he enumerates two ways of justifying the mathematical axioms. These methods are different from "proofs" which are carried out within the mathematical axiomatic system. They are 1) demonstration, which is especially intended for justifying intuitive knowledge and 2) deduction, which is described by Nelson as a complicated process, in which the dark immediate cognitions become clear only conceptually and by reflection (Nelson, 1970, pp. 25). Later, the two methods will be explained in more detail.

If mathematical knowledge were all perfectly clear and intuitive from the outset, the second way for the justification of mathematical axioms would be unnecessary. This point lets argue that not all mathematical principles are intuitive in his view. In his lecture "The Socratic Method" he mentions that mathematics supposedly possessed intuitive principles, and based on them it should be possible to build it up dogmatically without gaps and perfectly understandable by means of logical rules (cf. Nelson, 2002, pp. 66). Nevertheless, he gives two examples by means of which he argues that this is not always the case. The first example refers to dogmatic mathematics teaching:

We do not want to sugar coat anything or accuse anyone here. But since we teachers are among ourselves today, let us quietly pronounce the public secret: The success -viewed in the large picture -is a negative one. We all know from our own experience that even capable and eager pupils and university students, when put through their paces, are unsure of even the most elementary mathematical matters and discover their not-knowing (Nelson, 2002, p. 67).

The other example is taken from the history of mathematics and refers to the development of the infinitesimal calculus. He points out the central contributions of Newton, Cauchy and Weierstrass in this respect and says:

We know today that all these riddles are solvable, indeed that they -thanks to the works of Cauchy and Weierstrass -are really solved and that this branch of mathematics is capable of the same complete clarity and transparency of construction as elementary geometry (Nelson, 2002, p. 68).

The infinitesimal calculus should therefore actually be subjectively clear, but it remains unfathomable for many "and not only for dilettantes" but for such a meritorious function theorist "as Paul du Bois-Reymond. His 'solution', he himself declares, 'is that it remains and will remain a riddle'" (Nelson, 2002, p. 69). Since the dogmatic method can find its application in a science in which the foundations are quite clear, the reasons of this sample problem drawn from the history of mathematics can be found in the application of this method only. This problem can be found not only in the context of philosophy or mathematics, "but for any subject where there can be any talk of understanding at all" (Nelson, 2002, p. 67). The unsuitability of the dogmatic method for learning and understanding a science -or, as Nelson says, for gaining insight into it -means nothing else than that even its principles are not always readily intuitive.

The principle of self-confidence of intellect as the core of the doctrine

The explanations which Nelson has given for the "intuitive", correspond to what he has called the "immediate cognitions". Immediate cognitions are those which immediately come into our consciousness. An example of this is the empirical intuition of a table (as a piece of furniture). The fact that such cognitions, which by their nature do not need to be justified, are necessarily true, he calls the principle of the self-confidence of intellect. This principle is essentially identical with the anamnesis doctrine1 . That is, the epistemological or pedagogical doctrine conceived by Nelson is based on a principle that is also in accord with the anamnesis thesis.

Nelson sees in the belief in this principle the reason why Socrates lets his students go into aporia in order to then let them find the way to truth themselves. He draws attention to this point in the description of the scene in which Menon is persistently irritated by Socrates and therefore desperately utters the well-known paradox2 , which contains the two basic questions of didactics, namely the question about the genesis and the validity of a knowledge. Therefore, if the objective is "judging and acting on one's own insight" one might conclude that the optimal case in a Socratic conversation about a mathematical topic occurs when all participants perceive the underlying insight of the principle and, consciously recurring to it, lead the conversation. Here they start with a judgement in experience or a mathematical theorem and search for principles hidden in it. The principles found are to be investigated themselves and justified by means of deduction, which will be explained below.

The way Nelson describes teaching in general, apart from whether the learners know the above principle or not, the teacher is expected to prepare, by means of awareness of the principle, the conditions under which the students themselves can move from a judgement or a mathematical theorem to the axioms. That the students themselves follow the path described, he describes as the surest way to attain insight. This case is the one in which both the teacher and the learner follow the rules of scientific procedure and corresponds to the first case of assuming authority in the introduction.

First step to practice the method: The antidogmatism

The first necessary condition for attaining the insight that should constantly accompany the teachinglearning process is the elimination of any dogmas. Adapted from Gisela Raupach-Strey (2012) we call this condition antidogmatism. Nelson considers this condition from two sides: regarding to teachers as well as learners.

One of the tasks of the teacher in this context, he sees, is to remove the obstacles that the learners encounter on the way to gaining insight. One of these obstacles can be everything the teacher says about the topic. Because of the teacher's position in the classroom, it is very likely that the learner will unquestioningly accept what the teacher says without any examination, i.e. as a dogma. This is why Nelson urges the teacher not to give any instructions on the topic during the Socratic dialogue, so that the learner will follow the path that I describe in the next section on his own. Necessary for the independent treading of the path, however, is also the removal of such obstacles in the learner as dwell with him, namely dogmas. This, however, is a direct result of the description of dogmatism, i.e. making a judgement without critical investigation of its reason by means of the faculty of reason. The four factors that Nelson lists for the practice of anti-dogmatism are: first, that the learner participates in a conversation, second, that he expresses his opinion on the subject, and so he allows an examination of whether or not he is starting from a dogma, i.e., whether or not he has previously examined his statement for its rationale. In order to examine his statement, it is necessary, thirdly, that he accepts every cross-question and, fourthly, that he justifies every assertion. Thus, the learner makes a judgement on the topic of discussion, and during the discussion he seeks and presents his justification, thus enabling the attainment of insight of knowledge, both philosophical and mathematical. As such, anti-dogmatism, as a basic element of the Socratic Method, not only advocates the preparation of conditions in the first case of authority assumptions, but also warns against the two subsequent cases in which the obstacles of learning have been pronounced.

The core of the method: The rationale Antidogmatism as a necessary practical condition of gaining knowledge thus demands justification. This in turn makes justification a condition for the process of gaining knowledge. I.e. the path of gaining insights into knowledge of the intellect can only be followed through justification as a part of the cognition process. In other words, these insights can be seen by the one who starts from their application in the judgements in experience that he himself makes and retrieves them by a mental backward step and presents them as prerequisites of his judgement (cf. Nelson, 1970, p. 34). In this way, what the learner has accomplished is indeed "to isolate by means of the reason those abstract truths of intellect and to express them in general judgments" (Nelson, 1970, p. 33). Therefore, in the context of philosophy and mathematics, it can only be such "instruction in self-thinking, more precisely: in the independent handling of the art of abstracting" (Nelson, 1970, pp. 34). This kind of thinking, however, is rooted in ancient philosophy, for "Socrates is not, as Aristotle already boasts after him, the inventor of induction. Rather, he pursues the path of abstraction, which brings the knowledge we already possess into awareness only through thinking" (Nelson, 1970, p. 40). The above method that Nelson follows for teaching mathematics can be divided into two parts:

1. The regressive method of abstraction, by means of which one arrives at the principles contained in the initial judgment or mathematical theorem (Nelson, 1970, pp. 15). 2. The demonstration or deduction of mathematical principles in order to substantiate them.

Demonstration is used when the principles can be justified on the basis of intuitive immediate knowledge. Deduction, on the other hand, is necessary when the mathematical principles cannot be grasped based on intuition and is carried out formally or conceptually (Nelson, 1970, pp. 25).

The regressive method conceptualized by Fries in point 1 in the context of mathematics is what Hilbert calls "axiomatic method". Nelson regards implementation of this method in mathematics, as Hilbert did for Euclidean geometry, as a step toward critical mathematics.

As an example of deduction of a mathematical axiom Nelson refers to the independence of the parallel postulate from the other postulates of Euclidean geometry shown by Hilbert. About this kind of justification and its application to mathematics he writes, that the field of the deductible in our knowledge is not closed even with philosophy. It must be possible -apart from the justification by demonstration, which already carries with it the evidence and is therefore solely sufficient for the interest of the mathematician -also to make a critical deduction of the axioms of mathematics, according to their entire scope. This transfer of criticism to axiom systems of mathematics constitutes a scientific discipline of its own: the philosophy of mathematics or, according to a better designation, critical mathematics. (Nelson, 1970, p. 37).

Summary

To sum up, what Nelson expects from mathematics teachers is a demanding scientific work: he indeed demands from them to create the conditions under which learners can independently carry out the critique of mathematics as a method, as it has been briefly presented here.

This conception of the Socratic Method as a pedagogical method, introduced by Nelson, is only one example of the methods named after Socrates in the history of mathematical education. The German mathematician and educator Johann Andreas Christian Michelsen (1749-1797) and the great German mathematician Karl Theodor Wilhelm Weierstrass (1815-1897) are two others who were inspired by Plato's teachings and devised a pedagogical method for teaching mathematics, the former made use of it and transcribed his classes in several books, while the latter advised against its use in the classroom. A longer list of scholars from German-speaking countries who named their method for teaching mathematics after Socrates can be found in [START_REF] Loska | Teaching without instruction. Leonard Nelson's neosocratic method of leading conversations[END_REF]. What is perhaps peculiar about Nelson's concept, however, is that firstly it is based on a rather profound investigation of the epistemology of mathematics, secondly it also takes into account social and ethical aspects of the teaching-learning situation and lastly it has been further developed and applied up to the present day and its traces can still be found in schools and universities not only in Germany.

Anamnesis (recollection) refers to a thesis that Plato puts forward in his book Meno from the mouth of Socrates as a response to Meno´s Paradox (see the next footnote). The thesis essentially states that learning and research are nothing other than recollection and was formulated in the form of a parable in a strongly metaphorical way. In the further course of the book, Socrates compares the (metaphorical) process of recollection with the justification of knowledge.

Meno´s Paradox, which raises the fundamental question of the possibility of knowledge: "M: How will you look for it, Socrates, when you do not know at all what it is? How will you aim to search for something you do not know at all? If you should meet with it, how will you know that this is the thing that you did not know?"(Plato, 1976, p. 9 [80d].)