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The study focuses on the problem posing of three primary school teachers of the last grade of primary school, which was based on the textbook of the first grade of secondary school. The problem posing took place during a professional development program aimed to support the transition in mathematics between the two educational levels. We explore the characteristics of the modified task in relation to its presentation, content, solution, as well as the teachers' views in relation to their modifications. The results have shown that the modifications in the provided task were related to the teachers' varying views about teaching and learning for facilitating the transition.

Introduction

The transition in mathematics from primary to secondary education is a phenomenon that has attracted the attention of a number of researchers. One can find studies on the discontinuity of mathematics curriculum between primary and secondary education [START_REF] Nicolescu | On the continuity mathematics curriculum between primary and secondary school[END_REF], on teachers' and students' experiences during the transition period [START_REF] Paul | Managing the transition from primary school mathematics to secondary school mathematics: Teachers' and learners' perspectives[END_REF], on teachers' knowledge and communication between the two levels [START_REF] O'meara | Teachers' selfperceptions of mathematical knowledge for teaching at the transition between primary and postprimary school[END_REF] and on the cooperation of mathematics teachers of two levels [START_REF] Soto | I don't know! What do you think? Why? Collaborative work between primary and secondary school teachers[END_REF]. Primary school teachers believe that the two main barriers for a successful transition between primary and secondary education are the lack of continuity between curricula and the lack of knowledge of each other's curriculum [START_REF] Prendergast | Bridging the primary to secondary school mathematics divide: Teachers' perspectives[END_REF]. At the same time, Hiebert and Wearne (1993, p. 395) claim that "what students learn is largely defined by the tasks they are given". Thus, in the light of mathematics transition from primary to secondary level, it is important that teachers are able to select and, if needed, modify or design tasks that smooth the transition.

Based on the above, we designed a professional development program for primary school teachers of the last grade of primary school (6 th grade), in order to raise their awareness and enhance their skills in facilitating the mathematics transition between the two educational levels. Within this program, the participants interacted with curricular resources (curriculum, mathematics textbook and teacher guidebook) of the first grade of secondary school (7 th grade or 1 st grade of Greek 'Gymnasio'), with the aim to select tasks, modify them and then implement their changes in their actual teaching, in order to facilitate the mathematics transition. Our theoretical framework and our research questions are described in the next section.

Theoretical framework

According to [START_REF] Brown | The teacher-tool relationship[END_REF], teaching is a design activity, as teachers select, mobilize, use, and evaluate curriculum materials in their practice. [START_REF] Brown | Teaching by design: Understanding the intersection between teacher practice and the design of curricular innovations[END_REF] developed the Design Capacity for Enactment framework (DCE), which identifies the factors that influence the interaction between teachers' personal resources and their curricular resources. Curricular resources entail physical objects, representation of tasks and domain concepts, while personal resources entail teachers' subject matter knowledge, pedagogical content knowledge, and beliefs and goals [START_REF] Brown | The teacher-tool relationship[END_REF][START_REF] Shulman | Those who understand: Knowledge growth in teaching[END_REF]. Teachers, based on their different personal resources, understand the curricular materials and design their instruction in various ways [START_REF] Brown | The teacher-tool relationship[END_REF][START_REF] Remillard | Examining key concepts in research on teachers' use of mathematics curricula[END_REF]. As [START_REF] Brown | The teacher-tool relationship[END_REF] mentions, teachers' beliefs and goals, as aspects of teachers' personal sphere, are highly relevant to understanding how teachers perceive and use curriculum materials. We adopted the DCE framework, as we considered that teachers and curriculum materials have an interactive relationship, which is characterized as a dynamic process [START_REF] Brown | The teacher-tool relationship[END_REF]. Our focus in the present paper is specifically the interactive process of posing mathematical tasks by three primary school teachers. We view problem posing as "several related types of activity that entail or support teachers and students formulating (or reformulating) and expressing a problem or task based on a particular context" (Cai & Hwang, 2020, p. 2). Problem posing can take many forms and can be used before, during or after problem solving in the classroom. In our study, the participants worked on an existing task, therefore they were engaged in its reformulation, which is usually referred to as a structured problem posing situation [START_REF] Stoyanova | A framework for research into students' problem posing in school mathematics[END_REF]. During the problem posing process and based on DCE, teachers interacted with the same curriculum materials in the light of their beliefs, knowledge and skills (personal resources). Thus, the teachers' modifications of the curricular materials in turn affected their curricular resources. In order to study this phenomenon, we adopted the categorization of mathematical tasks by [START_REF] Zhu | Focus on the representation of problem types in intended curriculum: A comparison of selected mathematics textbooks from Mainland China and The United States[END_REF]. This categorization was implemented in textbook analysis, and, for the purpose of our study, we focus on the presentation, the content and the solution of a task. We have chosen this categorization because the initial task was taken from the 7 th grade textbook, and our focus is on the initial task and the changes it has undergone by the teachers. Therefore, our research questions are:

1. What characteristics did the modified task have in relation to its presentation, content, and solution? 2. What modifications did the teachers make and how did these relate to their views on mathematical transition?

Methods

Context of the study

The present study is a case study [START_REF] Yin | Discovering the future of the case study method in evaluation research[END_REF] and it is part of a wider research that took place in Greece and concerned a professional development (PD) program for primary school teachers of the 6 th grade. The teachers selected had the following characteristics: a) they were teaching at the 6 th grade at the time of the study, b) they had over twenty years of experience, c) they had taught to 6 th grade more than once in the last five years, and d) they held different views about learning and teaching mathematics and the mathematical transition. In the present paper we focus on three primary school teachers, whose pseudonyms are George, Billy, and Alice. They were all teaching at the 6 th grade and had over 25 years of teaching experience. Although they all claimed that the mathematics transition is not smooth, they held different views about the teaching and learning of mathematics, both in primary education and during the transition period, consequently they appeared to have different personal resources.

The goal of the PD program was to foster the design and implementation of mathematics tasks in the 6 th grade, for facilitating the transition between primary and secondary school. The initial tasks were taken from the mathematics textbook of the 7 th grade. The teachers were informed individually by the researcher about the contents of each meeting, which were the discussion about the 7 th grade mathematics textbook, the tasks it contains as well as the goal of each one and how some of them could be deployed in the 6 th grade. In the Greek educational system, the mathematics textbook, the teacher guidebook, and curriculum are common for each grade of all schools. However, the teachers who teach in primary schools have different training than those who teach in secondary schools, which begins at the 7th grade: primary school teachers are holders of a degree of education departments (having attended courses in pedagogy, psychology, and didactics, including mathematics education), while secondary school mathematics teachers are graduates of mathematics departments (having attended few or no courses related to mathematics education).

Data collection

As part of the PD program, the three teachers were asked to select a task from the 7 th grade mathematics textbook from the chapter on fractions and modify it in order to implement it in their classroom. Our focus in this paper is only on the modifications made. The task shown in Figure 1 refers to fractions, since it is a common topic in 6 th and 7 th grades:

From one cake, the pieces you see in the image were left, which make up 2/7 of the cake. How many were all the pieces of the cake initially? (Vandoulakis et al., 2012, p. 37) Τhe teachers chose by themselves the specific task for the same reasons, without knowing either the choice of the others or the modifications of the others. The reasons for their selection were similar: first, they claimed that the students in the 6 th grade could solve the task according to the learning goals of the 6 th grade curriculum, and second, the 6 th grade students are not familiar with retrieving task's data from a figure. The modified tasks are the following:

From one pizza, the pieces you see in the image were left, which make up 2/8 of the pizza. How much were all the pieces of pizza initially? (George; included the image of the pizza slices) At Anna's party over the weekend, 2/7 of her cake was left, as shown in the image with the pieces you see.

a) How many pieces were in 1/7 of the cake? b) How many pieces was the whole cake? (Billy; included the image of the cake slices)

At a children's party, 2/7 of a cake was left, more precisely 4 pieces of the cake. How many children were at the party if each of them ate a piece? (Alice; did not include any image)

Our data was collected from an introductory questionnaire, the modified tasks and two semistructured interviews; all these took place in two phases. In the first phase, the teachers completed an introductory questionnaire, which mainly contained questions on their experience (studies, teaching experience, etc.) and then a semi-structured interview took place aiming to explore the teachers' resources (according to DCE), regarding the issue of mathematical transition between primary and secondary education. In this paper, we consider the teachers' views as a part of teachers' personal resources. In the second phase, as soon as we collected the modified tasks, a second semi-structured interview took place, aiming to explore the reasons behind the teachers' modifications. The first author was the interviewer in both interviews.

Data analysis

Following our research questions, in the present paper, we focus on the task modifications and their relation to the teachers' expressed views on mathematical transition. As we mentioned, our data came from the modified tasks and two semi-structured interviews, before and after the modifications. All data were of qualitative nature; therefore, we performed a content analysis [START_REF] Neuendorf | The Content Analysis Guidebook[END_REF] of the interview transcripts, in order to reveal the teachers' views about transition, which is a part of their personal resources according to DCE; the process is described in the next paragraph.

The task modifications were analysed in two stages. In the first stage, each modified task was coded according to the categories of [START_REF] Zhu | Focus on the representation of problem types in intended curriculum: A comparison of selected mathematics textbooks from Mainland China and The United States[END_REF] ). In order to achieve validity and reliability of the data analysis, the two authors independently coded the modified tasks and then compared their codes. In the second stage of analysis, we identified the teachers' modifications related to the categories of Presentation, Content and Solution. Finally, we identified patterns among the teachers' expressed views and their modifications.

Results

Teachers' views on mathematical transition

As we already mentioned, the three participants of our study agreed that the mathematical transition from primary to secondary education is not smooth. However, their personal resources (subject matter knowledge, pedagogical content knowledge, beliefs and goals) varied. George considered that mathematical tasks should have a realistic content during the transition period, because this will motivate all students to solve it. Billy claimed that mathematical tasks in the light of transition should incorporate opportunities for all the students to solve it (or a part of it), like sub-questions of escalating difficulty. Finally, Alice claimed that it is important in the transition period that the mathematical tasks allow students to demonstrate their way of thinking.

Characteristics of modified tasks

The characteristics of the modified tasks in relation to the categories of Presentation, Content and Solution are summarised in Table 1. According to Table 1, the modified tasks bore a lot of similarities, especially in the Content domain.

All the tasks had Real Context and Sufficient Data. Moreover, the three tasks could be solved by a certain known procedure (Routine task) and had only one solution (Closed task). These similarities though resemble characteristics of the initial task. Differences occurred mainly in the categories of Presentation and Solution. George's and Billy's modified tasks showcased common features in all categories. However, Alice's tasks seemed to differ, mainly in their Presentation and Solution, concerning the steps required. The Presentation of Alice's task was written in words only (Verbal Form), while George's and Billy's tasks contained a combination of visual and verbal form (Combined Form). Besides that, Alice's task needed more than two direct steps to be solved (Multiple Steps), while the tasks of the others needed two steps to reach the solution (Two Steps).

Teachers' modifications in relation to their views

All the teachers modified the initial task in a different way and modifications have appeared in all three categories. We need to note that the same characteristic in Table 1 does not imply the same type of changes. This holds true for the modifications concerning the change/addition of the context of the problem (Content), the change of numerical data (Content), the change of the question of the problem (Solution) and the way of presenting the data (Presentation). The modifications were justified in various ways by the teachers, all referring to their views on transition, which are presented in brackets.

The Presentation of the initial task was in a Combined Form. However, Alice wrote a Verbal Form task, changing in this way the presentation of data. She said:

Primary school students are more familiar with word problems. Therefore, in the 7th grade, I would prefer to have more word problems, so that the students can move on with familiar types of mathematical tasks. (type of mathematical tasks during transition)

Modifications have also appeared in the Content of the task: Billy added in the task wording that it refers to "Anna's party". He said:

During the transition period it is important that 6th grade students are encouraged to engage with mathematical tasks. For this reason, I randomly use the name of one of my students to stimulate their interest. (task content for students' engagement)

George also made a Content change: he turned the "cake" task into a "pizza" one. He said:

When teaching fractions in primary school, we often use the example of pizza. Consequently, I believe that this change in the context of the task will make it more familiar to the students and thus they will be more easily engaged in solving the problem. (task content for students' engagement)

This change led George to change the given fraction from 2/7 to 2/8 to make the context more realistic, since pizza is usually divided into 8 pieces. According to George:

It would be preferable if the problems during the transition period are realistic, so that the students can more easily make connections with everyday life. (realistic content of tasks during transition)

Finally, modifications were also made in the Solution category. Alice and Billy claimed that during the transition from primary to secondary education, primary school teachers should focus on the process of students' problem solving. Thus, they both modified the question of the initial task, but in a different way. Billy kept the initial task question and added another one before it. In fact, the question he added is the first of the two steps needed to solve the task. So, each sub-question requires a one-solution step. He believed that:

… with sub-question (a), I actually help and guide students who would not be able to use the unit reduction method either because of difficulties in their procedures or because they would not think of it. That's why I think that during the transition the tasks with multiple questions are more suitable. (task's solution steps during transition)

Αlice changed the question of the initial task, so that to answer her question, the students firstly need to answer the question of the initial task and then they have to do one more step:

By my question, I am asking students to think more about how they will solve the task. When the solution to the problem is not so obvious, the students' way of thinking is practiced more, which is a basic element of transition in mathematics across the two levels.

(tasks promoting students' thinking during transition)

Discussion

In the paper, we have studied three primary school teachers' problem posing for facilitating the mathematical transition between primary and secondary education. The teachers modified a task from the mathematical textbook of the first grade of secondary school, as part of their participation in a PD program, aiming to smooth the mathematics transition from primary to secondary education. Following the relevant literature, we focused on the characteristics of their modified tasks at the categories of Presentation, Content and Solution. The results demonstrate that the modified tasks had a lot of similarities in Content and Solution (Number of Answers). However, differences were found at the Presentation of tasks and at the Solution Steps. These differences are related to the teachers' expressed views on mathematical transition. Particularly, the teachers' views about the importance of students' engagement with mathematical tasks and about the role of the realistic context of tasks during the transition period led them to modifications concerning the change/addition of the context of the problem (Content) as well as the change of numerical data (Content). Furthermore, modifications such as a change of the question of the problem (Solution) and on the way of presenting the data (Presentation) were connected to the teachers' views about the role of tasks focused on the students' way of thinking and on the type of mathematical tasks in the period of transition.

The present study concerned the perspective of primary school teachers, highlighting the complexity of teaching planning in relation to mathematical transition, supporting the results of our previous study [START_REF] Katsomitros | Primary Teachers' Pedagogical Design Capacity for a smooth mathematical transition from primary to secondary education[END_REF]. Important issues, such the students' engagement with the tasks and the role of the task characteristics during the transition period have emerged in our study. However, the results cannot be generalised due to the small number of teachers. Further research is needed, for example, in studying the tasks' implementation in the classroom and then their redesign. Finally, there is a need to study the interaction of teachers' resources with curricular resources over a longer period in the light of the mathematical transition between primary and secondary education.
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	Categories/ Teachers	Initial Task	George	Billy	Alice
	Presentation	Cb	Cb	Cb	Vb
	Content: Cognitive Requirements	R	R	R	R
	Content: Contextual Features	RC	RC	RC	RC
	Content: Information Provided	S	S	S	S
	Solution: Steps Required	TS	TS	TS	MS
	Solution: Numbers of Answers	C	C	C	C