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In different moments of teaching, such as in launching, exploring and discussing a task, teachers carry out different actions, which have a critical influence on the classroom dynamics. Our aim is to identify and understand the actions that Berta, a prospective teacher, undertakes in instructional practice to promote students' conceptual learning of rational numbers. For this paper, data were collected and analyzed from classes observed and videotaped. To promote and organize an exploratory environment, Berta launched the task, strived to promote interactions, organized students' solutions, and attempted to promote a discussion environment with inviting, supporting and challenging actions in order to lead students to learn rational number concept.

Introduction

Rational numbers are a topic that raises many difficulties for students. Teaching rational numbers leading to conceptual learning is a challenging task for teachers. This topic, very important in the elementary mathematics curricula, requires the exploration of different representations to support students' learning. In fact, the complexity of these numbers is related to the different meanings (such as part-whole, quotient, measure, and operator) and representations (such as decimals, fractions, percent, active and pictorial representation) that they may assume (NCTM, 2007). To foster students' understanding of mathematics concepts teachers are challenged to promote an exploratory learning environment [START_REF] Ponte | Gestão curricular em Matemática[END_REF]. Research has given attention to prospective teachers' knowledge about how and why to teach rational numbers in different ways. For example, a study by [START_REF] Isiksal | The nature of prospective mathematics teachers' pedagogical content knowledge: The case of multiplication of fractions[END_REF] indicates that prospective teachers have different perceptions of children's mistakes and different suggestions of strategies that may be followed including using multiple representations, using problem solving strategies, making clear explanations of questions, and focusing on the meaning of concepts. However, it is important to understand the practice that prospective teachers, with these teaching views, accomplish and what kind of action takes place in the classroom. There are few studies focusing on the teaching practice of prospective teachers, paying attention to their actions in different moments when they explore different tasks with their students and to the communication that entails. So, in this paper we aim to identify the actions that a prospective elementary school teacher (Berta) accomplishes in different moments of instructional practice, as she strives to promote students' conceptual learning of rational numbers.

Prospective teachers instructional practice

Teachers' practice could be analyzed with different approaches (cognitive or sociocultural). [START_REF] Ponte | Práticas profissionais dos professores de Matemática[END_REF] reconciling the two approaches attend to curricular and social context, teacher knowledge, actions and teachers reflection. In this regard they propose to analyze teachers' practice with reference to two main aspects: the tasks proposed to students and the communication established in the classroom. In respect to tasks, teachers may choose to just offer simple exercises or also propose challenging exploratory tasks, problems and investigations in which the students need to design and carry out solving strategies based on their previous knowledge [START_REF] Ponte | Gestão curricular em Matemática[END_REF]. Communication may be oral or written, and it includes both linguistic and mathematical representations. One important aspect of communication is questioning, involving confirmation, focus, and inquiry questions [START_REF] Ponte | Práticas profissionais dos professores de Matemática[END_REF]. Communication also includes those representations that are used to aid in solving a task, such as building or illustrating objects, concepts, and mathematical situations (NCTM, 2007). Another important aspect of communication is explanations. Instructional explanations may have different purposes and characteristics and may be carried out at different times during a lesson (Charalambous, Hill & Ball, 2011).

Shaped by communication we have the teachers' actions that influence the classroom dynamics. In different moments of work the actions address the development of mathematical concepts and processes [START_REF] Ponte | Ações do professor na condução de discussões matemáticas[END_REF] and management of the learning environment (NCTM, 2007). In an exploratory environment the work with a task may develop in three fundamental moments: Launching, exploration and discussion [START_REF] Stein | Orchestrating productive mathematical discussions: Five practices for helping teachers move beyond show and tell[END_REF]. In launching the teacher organizes the students and the materials (NCTM, 2007) and proposes the task informing, inviting and guiding (eliciting) the students to solve it [START_REF] Lobato | Initiating and eliciting in teaching: A reformulation of telling[END_REF]. The students have to understand the task, identify conditions and data. To promote the quality of the discussion of the task and knowledge that may be built, the teacher must discuss key aspects of context and verify if the students recognized them. Further, the teacher must discuss and relate mathematical ideas with key contextual characteristics and build a common language clarifying the unknown or confusing vocabulary for students. Note that teachers should take care of maintaining the challenge of the task (Jackson, Garrisson, Wilson, Gibbons & Shahan, 2013). When students begin their work, in pairs or groups, it is important that the teacher guides and challenges them to build together their solutions, promoting productive interactions, and register solutions in an organized way (NCTM, 2007). During this time the teacher monitors students' work, questions them and clarifies doubts related with content or the task context informing. Again, the teacher supports students, questioning or even explaining, but must not decrease the level of demand of the task and give the opportunity to different solutions to emerge by challenging students. During this moment the teacher selects solutions and structures the sequence of the discussion with a focus on the purposes of the task [START_REF] Stein | Orchestrating productive mathematical discussions: Five practices for helping teachers move beyond show and tell[END_REF]. The third moment is the discussion of the task where the teacher orchestrates students' ideas, organizes and supports oral and written communication, promotes interaction between students, connects ideas and guides students towards a powerful mathematical solution [START_REF] Stein | Orchestrating productive mathematical discussions: Five practices for helping teachers move beyond show and tell[END_REF]. Addressing the development of mathematical concepts and processes Ponte, Mata-Pereira and Quaresma (2013) consider four main types of actions: inviting, to begin the discussion; supporting/guiding, leading the students through different kinds of questions; informing/suggesting, giving information or validating students' ideas; and challenging, encouraging students in interpreting situations, finding new representations, making generalizations and justifications, making connections, and evaluating their work. At the end of the discussion, the teacher must promote reflection on the work accomplished, the new concepts and procedures that emerged, and institutionalize the expected learning. The teacher may also review other concepts and connect with other situations reinforcing the main ideas [START_REF] Stein | Orchestrating productive mathematical discussions: Five practices for helping teachers move beyond show and tell[END_REF].

Research methodology

This paper emerged from a larger study of an exploratory nature and takes a qualitative and interpretative approach, following a case study design (Stake). We analyze the supervised practice of three different prospective elementary school teachers to characterize it and to understand the challenges and options that they face in different moments of instructional practice, as they strive to promote students' conceptual learning of rational numbers. Data were collected from semi-structured interviews and video-stimulated recall interviews after class. Four lessons were observed, videotaped and fully transcribed. We also collected documents produced (lesson plans and written reflections). For this paper we analyze one prospective teachers and her instructional practice in one of her lessons. Data were analyzed based on categories that emerged from the above framework, namely teachers action in launching, exploring the task and in discussion of the task combining the actions invite, inform, guide and challenge. Bertas' case, a prospective elementary school teacher, could represent the teachers that suggest an exploratory approach to develop conceptual knowledge of their students. So, we aim to identify the actions that she accomplishes in different moments of instructional practice, as she strives to promote students' conceptual learning. In the Teacher College last semester, Berta considered important that students understand the concepts and develop mathematical communication through an exploratory approach, valuing contextualized situations and open tasks.

In the mathematics education course she analyzed the video of a class and its teacher's plans and reflections. When she was about to teach the notion of percentage selected the task of the video to explore with her students. We should note that her practicum takes place in a 6 th grade class with 20 students who don't have experience in discussing open tasks. Comparing the knowledge and skills of her students with the students of the video, she defined her teaching purpose and decided to promote her students' conceptual learning of percentage, the development of mathematical communication, and problem solving skills.

Actions of a prospective teacher in different moments of teaching practice

Launching the task

Berta introduced the task "Petrolex" distributing the worksheet to each student and asking one student to read it (figure 1). In order to promote "a short discussion with students about the thematic of fuels price" (WR), she highlighted key aspects of the context of the task, ensures that the students recognize them, and reinforces the main question: Let's see. The gasoline has a price… Next you will discuss that but… The gasoline has a price, right? You will increase the price in 10%. But the drivers don't like the new price and protest… Then the director decreased again the price in 10%. What does this mean… Diana [as others] is telling us that gasoline returned to the same price … And they say no… Who thinks that the price returned to the same value?

Berta invites, informs and guides the students in understanding the task and feel challenged. In response to some students said that the price went back to the original price and others disagreed. The discussion began and Berta provided information about the organization of the work and stressed the importance of making written records of the solving processes to support the discussion. The prospective teacher invited the students to solve the task, organized students' time and reinforced the importance of recording their different ideas about the challenge proposed. Berta ended the initial discussion and emphasized that it has to be made in pairs: So what will you do? We will not say more and join your partner and try to understand what would be the price of gasoline be… Will it return or not to the initial price? We have five minutes and I will circulate between the tables to try to understand… Attention, what you have written. Say yes, say no, do not erase anything! Leave everything as it is! Then we will see what you thought, what do you see and what is the final decision.

Exploring the task

The students began to work in the task and Berta circulated around the pairs, observing solutions and supporting struggling students. One student requested her help and she highlighted the main question posing different questions: Berta wanted the students to discuss their options and insisted that they had to work in pairs, promoting interactions. Anticipating and preparing the moment of whole class discussion, she emphasized the importance of recording all the ideas. As she asked not to erase any solutions we can assume that she wanted the wrong solutions so that the errors and different ideas could be discussed. Berta observed the students' work and supported and guided, in a provoking way, other students. However the class ended and the discussion happened in the next day.

Discussing the task

Berta began the class by organizing the students in the same pairs and distributing back the solutions that she had already analyzed at home. One pair had a good solution but it was not well organized.

The prospective teacher numbered the different steps and checked with the students her proposed organization. She informed the pair of the importance of organizing written communication to clarify their ideas to others and skipped the opportunity to discuss it with all students. After this, she began the discussion of the task.

To promote a discussion environment and to invite students to the work, Berta recalled the first idea of many students. She asked a student to present his first idea and then the second solution he built when he realized the error. We notice the sequence of solutions presented:

Most of you [initially] considered that the price of gasoline would return to the initial value. After the increase and after the decrease! So your colleague will start by explaining the first part. Why did you think that the price returns to the same? . . . Do not copy anything, first let's see...

After the students registered their solution in the white board, one student explained their idea (figure 2): Tomás:

The gasoline costs 10 euros and 10% of 10 euros is 1€.

Berta:

. . . Why did you do 10% of 10?

Tomás:

To know how much is the value we have to add up to 10 €.

Berta: Exactly! And then?

Tomás: Then I added 1 euro to 10 and gave 11 euros. And then people protested... Berta: . . . How much was the increased value of fuel? . . .

Tomás:

It increased 1 euro.

After Berta made a supporting question the student replied:

Tomás.

Then it decreased by 10% and 10% of 11 is 1.10 euros.

Berta: And here Tomás did very well... Because Tomás calculated 10% of 11 euros and did not calculate (as some students did) 10% of 10 €? . . . Because we had to see 10% of what we had again! Right? So the amount of the discount is 1.10 €. OK? So the fuel is 9.90 €. If you were a driver, would you prefer this to happen or not?

The students presented their work and to support their presentation Berta posed an inquiry question, challenging Tomás to explain why he and his partner did multiply 10% of 11 euros. After that she focused the students to the specific procedure. At the end she recalled Tomás' explanation and reinforced the students' focus on the main question. Others pairs of students presented their work with a more realistic value. To help students' presentations, Berta organized their computations and clarified issues related to mathematical language. At the end of the presentation, she recalled the task and the two solutions and focused students' attention on the reference unit. For that, she built a representation in hard paper and related it to the students' solutions. However she struggled with the students' difficulties in "seeing" the difference between before and after the rise of gasoline. Berta first explained the conceptual idea of the difference between 10% of the first unit (brown) before of the increased price and the 10% of the second unit (pink) after the decrease of the price: The 10% will now relate to another unit, not the same as before? Now we have a different unit . . . And this 10% is bigger than that one . . . We have a new price with plus 10%. You are thinking well! I stay with this unit but now I have to withdraw the 10%. But the 10% are not the same! . . . Because the value of the unit is different.

Given the difficulty of some students in understanding the explanation, Berta assumed that maybe other percentages would allow the students "to see better" and presented a new representation with 20% making more evident the difference between the increase and the decrease in the final price. In the synthesis she said:

Berta:

If you noticed the starting price was up here (bigger heavy paper). But the final price is already here (less heavy paper). What does it mean? The final price will always be lower than the initial price, right? . . . We had seen it here for € 1.5 that gave us € 1.48, right?

Student1: And this part here, brown, is the 0,15€.

Berta:

Yes! This part here, brown, is the 0,15€…

Student1: And this one is 0,02€… Berta: And this piece is the 0,02€! Very well! For the synthesis, to guide students on building the percentage concept, Berta prepared a hard paper in order to represent the problem situation. She struggled with the representation prepared and students had difficulties in realizing the difference between the rectangles. Some students understood the explanation but others did not. The prospective teacher was referring to the problem posed and connected her representation with the procedural solution of the students. We notice that she was returning to essential aspects like reasonability of the price value and the influence of the unit of reference on percentage.

Conclusion

Bertas' lesson was based on launching, exploring and discussing one task. She organized students and materials, encouraged and valued students' ideas and discussion among pairs. She combined invited, informed and guided actions reinforcing the main question and focusing students; attention on the fuel value and the impact of the increase and decrease of fuel by 10%. During the exploration, she suggests students to try real values of the fuel, supported, guided and challenged students' ideas and finally promoted solution recording. Berta also highlighted the importance of the discussion among students but, in this lesson, we couldn't see students posing questions to each other or actions consistent with the idea of developing mathematical argumentation. So, during students' autonomous work, Berta mainly challenged students. Berta organized and selected several solutions sequencing them for the discussion. We cannot say that Berta accomplished a dialogic discourse and students really discussed the task but as it is her first teaching practice, her effort can be valued with respect to sequencing students' presentations to enable connections among solutions (incorrect, correct and mathematically powerful). During the task exploration and discussion she posed put different questions with different focuses: from more open and challenging to more supportive and focused. In the final synthesis, although the main ideas were not recorded on the board, she focused the students' attention on the solutions of the task, establishing connections and explaining the main idea but not discussing the percentage concept. So, at different moments of the instructional practice, Berta carried out different management of the learning actions and of the learning environment actions. Berta's actions in launching and exploration moments created opportunities to learn when she supported students in solving the task and didn't decrease the task demand. As a result different solutions emerged to be presented and analyzed in whole-class discussions [START_REF] Jackson | Exploring relationships between setting up complex tasks and opportunities to learn in concluding whole-class discussions in middle-grades mathematics instruction[END_REF]. In different moments of practice we can identify different actions combined. Bertas' aim was to challenge students to build their knowledge together. However maintaining the mathematical demand during questioning and promoting the task discussion could be a complex practice for prospective teachers as we can see with Berta's case.

Figure 1 :

 1 Figure 1: Berta Percentage Task

Figure 2 :

 2 Figure 2: Tomas first solution I did... a friend and I... I lent pens [to a friend] and I went back and ask him for the pens. [It is the same situation] and so the price is back to the same!!Berta guided the presentation and asked the students if they tested their idea with a value. She challenged the students by asking "Have you verified if it gives you the same value!?" establishing connection with the second solution of the same pair. The student recorded the second solution with 10 euros as a starting value and explained his ideas with the support of Berta:

Figure 3 :

 3 Figure 3: Tomás' second solution

Figure 4 :

 4 Figure 4: Final synthesis scheme

  In this dialogue Berta posed an inquiry question reinforcing the main question. The students' idea was not right and the prospective teacher guided students' work by suggest/informing them to try different values and verify the conjecture. The students suggested a price, she confirmed the idea and reinforced and focused students on the nature of the price. Before Berta letting the students work on their own, she tried to promote students' interactions and warned the class about the importance of the written record of the solution: Okay... So you are working in pairs and therefore you can talk about that and make up a price . . .

	Student 1:	This is a tricky question!
	Berta:	Why? I do not say anything... I'm only asking if it is the same value of the
		beginning? There is no trick!
	Student 2:	It returns to the initial price!
	Berta:	So we can see it... Can you try a way to view it?
	Student 2:	Calculating!
	Berta:	You can do it!
	Student 2:	Can I make up a price?
	Berta:	You can make up a price! But look carefully what the price is...
	Student 1:	60 euros.
	Berta:	You did not have to say an actual price but do you think that this price is so...?

[To the class] Attention of what you write down... Do not erase so we can see how you thought!
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