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The use of original sources in teacher training is a rather well established research topic in the HPM domain. However, analyzing its explicit impact on classroom practice is still a relatively unexplored topic. This work addresses this topic by analyzing the tasks designed by 21 prospective secondary mathematics teachers just after participating in a series of activities structured around a fragment of Clairaut's Éléments de Géométrie. The possible effect of their reading of Clairaut is assessed in two ways. First, comparing the participants' epistemic configurations with that of Clairaut. Second, determining the steps of instructional design in which they considered to have been influenced. To do so, we use some elements of the onto-semiotic framework as well as the ADTRE instructional design model to analyze the tasks designed by the participants and their answers to an open ended question.

Introduction and objectives

Over the last decades the use of history of mathematics in the context of Mathematics Education has become an intensive worldwide area of research [START_REF] Clark | Introduction: Integrating history and epistemology of mathematics in mathematics education[END_REF]. From early-age mathematics to tertiary education and teacher training, there are many reasons and many ways to introduce a historical dimension in mathematics education [START_REF] Jankvist | A categorization of the "whys" and "hows" of using history in mathematics education[END_REF].

Regarding the use of history of mathematics in mathematics teacher training, Clark (2019, p. 49) proposes the following question as worth exploring: "Are the outcomes of teachers' study of history of mathematics seen in their classroom practice in explicit ways, and if so how? If not, why? Are the implicit ways equally meaningful?" In the particular case of original sources, the previous question is clearly related to the use of history as a resource by the teachers.

Consequently, the following research question naturally arises: Does the reading of original sources have an effect on teacher's professional practice? This question does not seem to have received much attention in the literature [START_REF] Arnal-Bailera | Prospective secondary mathematics teachers read Clairaut: professional knowledge and original sources[END_REF], so this work aims to partly address this research question by analyzing the activities designed by a group of prospective secondary mathematics teachers after their work around a fragment of Clairaut's Éléments de Géométrie. In particular, our main objective is to determine the possible impact of their guided reading of Clairaut on their subsequent instructional design decisions.

Theoretical framework

Instructional design is an essential component of teachers' professional competence. There exist different instructional design models but all of them involve, at least, task analyzing and designing.

In Figure 1 we show the elements of the so-called ADTRE model (Zhang et al., 2018). In the analyzing phase "instructional tasks are determined as a result of textbook and related curriculum material analysis and learner analysis" (Zhang et al., 2018(Zhang et al., , p. 1077)). Even if these authors do not consider it explicitly, it seems clear that this phase may eventually involve reading and analyzing relevant historical texts or original sources.

Every theoretical framework dedicated to the knowledge and competencies of mathematics teachers considers how complex it is to define what makes a good teacher. These frameworks tend to agree on the fact that knowledge alone is not enough to do so, and for that reason the notion of competency is introduced. For example, a teacher should be aware of what is happening in the classroom from a specialized mathematics point of view, and act in consequence. Godino et al. (2017, p. 100) call this "competence for analyzing and managing didactical configurations." Didactical configurations take into account different aspects of instruction (epistemic, cognitive, affective, etc.). The Onto-Semiotic Approach to Research in Mathematics Education (OSA) assumes a pragmatic definition for the meanings that emerge within a system of mathematical practices [START_REF] Godino | The onto-semiotic approach to research in mathematics education[END_REF][START_REF] Clark | History and pedagogy of mathematics in mathematics education: History of the field, the potential of current examples, and directions for the future[END_REF]. These meanings are established in terms of epistemic configurations (Figure 2), involving a set of primary objects: situations, languages, concepts-definitions, propositions, procedures, and arguments. [START_REF] Font | La noción de configuración epistémica como herramienta de análisis de textos matemáticos: su uso en la formación de profesores[END_REF] show that the epistemic configuration is also a useful theoretical construct in order to analyze mathematical texts. In fact, these authors consider that mathematical texts can be seen, in some sense, as a system of mathematical practices.

The notion of epistemic configuration is central to the OSA and it has been extensively used in the research carried out from its perspective. This includes works focused on teacher education, in which this notion is used, for instance, to analyze teachers' practice or task design [START_REF] Giacomone | Developing the prospective mathematics teachers' didactical suitability analysis competence[END_REF][START_REF] Hummes | Desarrollo de la competencia en análisis e intervención didáctica en un ciclo formativo que combina el uso de los criterios de idoneidad didáctica y la metodolog a de estudios de clases[END_REF].

Method

The experiment was carried out with 24 participants (13 men and 11 women) of the Masters' Degree in Secondary School Teaching. In particular, it took place within the course "Design, organization and development of activities for the learning of Mathematics" during the academic year 2018-2019. It consisted of three different activities:

1. A guided reading of a fragment by Clairaut (1741, pp. 125-128) in which the participants, working individually, had to complete a series of five tasks. In them, the participants had to identify relevant mathematical contents and processes, discuss them, and provide their personal point of view about different aspects of the text. 2. A classroom session in which the participants worked in pairs in two tasks, arising from certain claims by Clairaut and essentially related to the definition of tangent to a circle. 3. A homework individual task in which the participants were asked to design a 50 minutes session for grade 8 students, using GeoGebra, and related to the mathematical contents covered in Clairaut's text.

The selected fragment by Clairaut (which will be analyzed in detail in the next section) deals with the definition of the tangent to a circle at a point and the proof of what we call nowadays "alternate segment theorem". The interesting features from the point of view of Mathematics Education of Clairaut's work, and of this fragment in particular, were discussed by Barbin (1991) and [START_REF] Chorlay | Making (more) sense of the derivative by combining historical sources and ICT[END_REF], respectively. A complete description of the first activity, and the obtained results within the MKT framework can be found in (Arnal-Bailera & Oller-Marcén, 2020). In this paper, we focus on the third activity.

As we have already pointed out, the third activity was related to instructional design. In particular, the participants had to provide:

 The objectives of the session.  The definitions of the mathematical concepts that they would introduce.  Methodological indications including the intended use of GeoGebra.  A sequence of tasks with an estimated timing.  A GeoGebra file to be used in the session.

In addition, the participants were explicitly asked about the influence (or not) on the design resulting from their work with Clairaut's text.

Only 21 out of the 24 participants completed the activity. Each of them submitted a written document and at least one .ggb file. In this work we focus on the written productions. Taking into account the objective of the paper, our work was organized into three steps.

1. We carried out an a priori analysis of Clairaut's fragment. 2. We analyzed the participants' session design.

3. We analyzed the participants' answer to the question about the influence of Clairaut's text.

For the first two steps we have used the epistemic configuration as an analytical tool in order to compare the participants' configurations with Clairaut's, looking for possible similitudes or differences between them. For the third step we have adopted a deductive content analysis approach to the answers using elements of the ADTRE model as a tool.

Epistemic configuration of Clairaut's fragment

As a first step in our work, we used the notion of epistemic configuration [START_REF] Font | La noción de configuración epistémica como herramienta de análisis de textos matemáticos: su uso en la formación de profesores[END_REF] in order to analyze the selected fragment of Clairaut's Éléments de Géométrie.

 Situation.

The text aims to prove that, in any circle, an angle between a tangent and a chord passing through the point of contact is equal to half of the central angle defined by the chord.  Concepts-definitions.

In the fragment, Clairaut explicitly defined for the first time the following concepts:  C1: Tangent to a circle at a point, which is defined as a line touching the circle at a single point.  C2: Alternate-segment angle, which is defined as an angle between a tangent to a circle and a chord passing through the point of contact.  Procedures.

For a given inscribed angle, the chord opposite to its vertex is fixed, and then the vertex is "moved towards" one of the endpoints of the chord.  Propositions:

The so-called inscribed angle theorem (an angle inscribed in a circle is equal to half of the central angle that subtends the same arc on the circle) is explicitly stated in the text. In fact, it is introduced and proved just before the considered fragment.  Arguments.

Clairaut's proof relies on two arguments. The first one is explicitly stated, whereas the second one is just implicitly assumed:  A1: When the vertex is "moved towards" one of the endpoints of the chord, the inscribed angle becomes the alternate-segment angle because the secant line turns into the tangent.  A2: The alternate-segment angle is equal to the inscribed angle because during the process, the "moving" angle remains constant.  Mathematical language.

 Graphic: The text is accompanied by a figure which is to be found in a sheet at the end of the book. This diagram suggests movement and supports a dynamic reading of the configuration, which is congruent with dynamic geometry.  Symbolic: Points are represented by capital letters (A), angles, arcs and circles are represented by three points (ABC), segments and straight lines are represented by two points (AB).  Verbal: There are two levels. The "main" discourse and marginal notes that are used to remind or to emphasize ideas.

The Participants' configurations

Firstly, we analyze the participants' epistemic configurations and compare them with the configuration underlying Clairaut's fragment, which was described in the previous section. Due to space restrictions, we will particularly focus on the elements which, we think, are more innovative in Clairaut's text: the procedure and the arguments (see the previous section).

First of all, 4 participants followed exactly the same procedure found in Clairaut's text, considering a chord, and moving one of its endpoints. In the case of 5 additional participants, the dragging of points in GeoGebra played an important role in the procedures included in their proposals, even if it was not used to construct the tangent line as Clairaut does.

Regarding the arguments, the idea that the secant lines ultimately become the tangent line as a result of a dynamic process (A1) was clearly identified in the design of 8 participants. However, argument A2, which essentially involved considering the continuous limit of a constant magnitude, was found only in 4 of the designs.

The participants' point of view

Now, we turn to the participants answers to the open question about how Clairaut's work influenced their design. Only 4 out of the 21 participants who completed the activity answered that Clairaut's text had not had an impact on their design. One of them did not provide any explanation. The remaining three participants provided arguments related to difficulties reading the text or to not finding the contents of the text useful for their purposes. In Table 1 we provide two examples of statements made by some of these students. Now, the other 17 participants declared that the text had had some kind of influence over their decision making process. After categorizing the participants' answer according to the elements of the ADTRE model, we provide in Table 2 the frequency of the identified ones. As we can see, many participants perceived an influence over their decisions about content selection. As an example, one of the participants stated that:

Clairaut's text was useful for me in order to introduce the concepts, in the way he did so Also, a good number of participants informed about an influence over their strategies, resources and media selection. The following are two illustrative examples

The criterion to choose this definition [Clairaut's] was that it was easily implemented in GeoGebra

We used the same idea as in Clairaut's text […] we used an interactive software allowing to modify the angle […] this avoids the students to make the abstraction required when reading the text However, very few participants made explicit a possible impact over their decisions regarding objectives making. One such example is the following:

It served to me to […] involve the students in aspects related to proof in mathematics Finally, it was particularly noteworthy that no mention to aspects related to the arrangement of activities was mentioned.

Conclusions

The direct influence of the activities carried out by de participants around Clairaut's text was less important or, at least, less clear than we expected in advance. In fact, a few participants even explicitly claimed to not have been influenced at all. In addition, taking into account their own perceptions, the eventual influence was mostly related to content and strategies selection (see Table 2). Note that these elements require, in principle, a lower level of re-elaboration by the participant because contents and strategies can be more easily reproduced. This tendency to reproduction over more elaborated ways of making use of the text was already noticed by Arnal-Bailera and Oller-Marcén (2020).

Some authors [START_REF] Biza | Student perspectives on the relationship between a curve and its tangent in the transition from Euclidean Geometry to Analysis[END_REF] point out that the students' initial conceptualizations of the tangent line in a Euclidean Geometry context have a deep impact on their understanding in more general contexts, such as Analysis. We have seen that Clairaut's text, which in some sense brings together both contexts [START_REF] Chorlay | Making (more) sense of the derivative by combining historical sources and ICT[END_REF], has promoted among some of the participants the use of definitions, procedures, and arguments in their design that can be more easily transferred from a static geometrical setting to a more dynamic analytical setting.

It is noteworthy that about one half of the participants did not include Clairaut's dynamic procedure and arguments in their proposals. In some cases, they seem to consider these arguments to be too complex for their students (see participant A in Table 1, for instance). Since this statement is merely based on the participant's opinion, it illustrates the important role of beliefs in this type of activities, and the need to address them in some sense. In other cases, the participants' designs do not provide explicit information about the mathematical arguments that they would use in the classroom.

Even if scarce, the arguments provided by the participants that did not feel influenced by Clairaut's text were rather rich. Some of them contained elements related to the difficulties inherent to reading original sources [START_REF] Jahnke | The use of original sources in the mathematics classroom[END_REF], while others can be related to the fact that those participants did a shallow reading of the text in their previous work with it [START_REF] Arnal-Bailera | Prospective secondary mathematics teachers read Clairaut: professional knowledge and original sources[END_REF]. There were also some comments reminiscent of ideas exhibited by [START_REF] Siu | No, I don't use history of mathematics in my class. Why?[END_REF]. It is noteworthy that no participant considered the possibility of including the explicit use of the original source in their session design.

Finally, we found some interesting comments that may foster further research. For example, one participant stated that:

The classroom discussion […] was useful to focus the first part of… This comment suggests that the role of the teacher educator is crucial when implementing this type of activities and has an impact over their outcome. Using original sources in a teacher training content is different from doing it in a school context (Jankvist et al., 2020) so the practice of the teacher educator might also be an interesting object of study.

On the other hand, statements such as

The text made me reflect about which definitions and activities were more adequate to present the concepts at this level point out the fact that the work with original sources might promote the prospective teachers' selfreflection about elements related to their didactic-mathematical competence [START_REF] Breda | Meta didactic-mathematical knowledge of teachers: criteria for the reflection and assessment on teaching practice[END_REF]. This opens an interesting line of research that we plan to explore in the near future.
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 1 Figure 1: The ADTRE instructional design model. Adapted from (Zhang et al., 2018, p. 1078)
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 2 Figure 2: Components and relations of an epistemic configuration. Adapted from (Font & Godino, 2006, p. 69)

Table 1 : Arguments of students for not being influenced by Clairaut

 1 

	Participant A	"… since it was easier to me to see it in my way […] I think it is the same for others. The text is cumbersome…"
	Participant B	"… [the text] is interesting to teach history of mathematics […] as a pedagogical object [sic] I didn't like it."

Table 2 : Elements of ADTRE model identified in the participants' answers

 2 

	Content selecting Objectives making	Strategies, resources and media selecting
	14	4	15
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