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This paper discusses examples of tasks for teachers proposed during some laboratory activities developed in two Italian teacher education courses for middle school mathematics teachers. Following a common script, the teachers carried out and shared an a priori analysis of some items selected from the Italian National Standardized Assessment. The tasks fostered the reflection on epistemological, cognitive and educational aspects: the teachers reflected on the mathematical contents involved, the link with the National Guidelines, and the possible students' answers. The specific tasks and the laboratory approach make these activities well suited for showing and improving some aspects of teacher knowledge and skills.

Introduction

For some years now, the research on Teacher Education has been concerned with tasks for teachers. Drawing from specific research about the knowledge used by teachers in their work [START_REF] Shulman | Those who understand: Knowledge growth in teaching[END_REF][START_REF] Ball | Content knowledge for teaching: What makes it special[END_REF] and about the features that make a task well suited for developing that knowledge [START_REF] Suzuka | Designing and Using Tasks to Teach Mathematical Knowledge for Teaching[END_REF], this study presents examples of meta-didactical praxeologies [START_REF] Aldon | The meta-didactical transposition: a model for analysing teachers education programs[END_REF], which show the ability of the teachers to intertwine the different knowledge that can characterize them as mathematics teachers. The paper discusses a laboratory activity carried out during two teacher education programs for middle school teachers, in which we can identify tasks that aim at bringing out teachers' knowledge and skills and at improving their ability to dynamically relate these knowledge. Teachers carried out a priori analysis of items on number line, selected from Italian mathematics standardized tests. These items are assessment tasks but they were chosen and analyzed individually as mathematical problems that could be also become part of learning activities. The fact that they were selected from national tests gave also the opportunity to take into account the statistical results on the national sample. Teachers reflected on the mathematical contents, aims, and students' possible solution strategies, errors and misconceptions. In order to do that, they used different mathematical content knowledge. These activities, by means of shared analyses and collective discussions, put into light some professional skills of the teachers: in particular those related to the use of their Subject Matter Knowledge and the Pedagogical Content Knowledge [START_REF] Shulman | Those who understand: Knowledge growth in teaching[END_REF][START_REF] Ball | Content knowledge for teaching: What makes it special[END_REF] and to the management of the links between these knowledge.

After a brief presentation of the background and the theoretical framework, the paper discusses examples of activities, tasks, and teachers' reflections developed in two teacher education programs, which involved in-service and pre-service middle school teachers. 

Background and theoretical framework

Making the cultural background explicit is fundamental to understand the goals of a teacher education course [START_REF] Bartolini Bussi | Cultural issues in the communication of research on mathematics education[END_REF]. Therefore, it is important to present briefly the background of the activities analyzed in this paper. In fact, the choices made in the design of the activities are due to factors that are also linked to the Italian context: e.g. the choice of analyzing items taken from the Italian National Standardized tests (http://www.invalsi.it/invalsi/index.php). The teachers are interested in the discussion about these items, because all their students faced or will face these tests. For each item the teachers could refer to the quantitative results coming from the surveys on the national sample (these results are annually reported and they are public as well as the test items). Another factor that justifies the choice of analyzing these items is that the teacher educator was involved in a research on Italian national standardized mathematics tests [START_REF] Branchetti | A longitudinal analysis of the Italian national standardized mathematics tests[END_REF]Lemmo, Branchetti, Ferretti, Maffia, & Martignone, in press) and she wanted to discuss the results of this study with the teachers. The teachers and the teacher educator shared specific meta-didactical praxeologies [START_REF] Aldon | The meta-didactical transposition: a model for analysing teachers education programs[END_REF] about the analysis of standardized test items. The term "meta-didactical" denotes that the praxeologies shared during the courses deal with the actions and the reflections of teachers about the educational activities. The reflective actions can be fostered by a particular praxis that includes different kinds of tasks (in this case the task for teachers about the a priori analysis) as well as techniques available to face them (e.g. the development and sharing of a common script that takes into account institutional aspects, the mathematical contents involved, the link with the National Guidelines, and the possible students' answers and mistakes). The metadidactical praxeologies change over time because of the dialectical interactions between the researchers and the teachers communities [START_REF] Martignone | A development over time of the researcher's' meta-didactical praxeologies[END_REF]. This work would lay the foundations of the growth of a community of inquiry [START_REF] Jaworski | Research practice into/influencing mathematics teaching and learning development: towards a theoretical framework based on co-learning partnerships[END_REF] in which the teachers and the teacher educator can share and develop their knowledge. There are aspects of teacher knowledge that many researchers agree on as been characteristic of the teacher knowledge, such as the Pedagogical Content Knowledge: "the particular form of content knowledge that embodies the aspects of content most germane to its teachability" (Shulman, 1986, p. 9). There is a wide literature that started from the Shulman idea about the knowledge for teaching. In particular, the studies on the Mathematical Knowledge for Teaching (MKT -Ball et al., 2008) propose a refinement of Shulman's classification of Content Knowledge. Ball and colleagues try to define a so called Specialized Content Knowledge: "the mathematical knowledge and skills unique to teaching" (Ball et al, 2008, p. 400). As the authors write (Ball et al, 2008, p. 403), often it is difficult to discriminate Specialized Content Knowledge (SCK) from the Common Content Knowledge (CCK) and from the Pedagogical Content Knowledge (PCK), but there are examples in which we can see their different aspects.

" […] for example, consider what is involved in selecting a numerical example to investigate students' understanding of decimal numbers. The shifts that occur across the four domains, for example, ordering a list of decimals (CCK), generating a list to be ordered that would reveal key mathematical issues (SCK), recognizing which decimals would cause students the most difficulty (KCS1 ), and deciding what to do about their difficulties (KCT 2 ), are important yet subtle" [START_REF] Ball | Content knowledge for teaching: What makes it special[END_REF]p.404) By means of specific tasks and methodology, some aspects of teachers knowledge and skills can emerge during teacher education programs. Therefore, the tasks for teachers are an important part of teacher learning: they can include "the mathematical prompts, many of which may be classroom tasks, that are used as part of teaching learning" [START_REF] Watson | Teachers Learning about Tasks and Lessons[END_REF]p.109). With regard to the tasks used to develop the MKT, Suzuka and colleagues [START_REF] Suzuka | Designing and Using Tasks to Teach Mathematical Knowledge for Teaching[END_REF]) make a list of features that make a task well suited for developing MKT:

 "Creates opportunities to unpack, make explicit, and develop a flexible understanding of mathematical ideas that are central to the school curriculum  Provokes a stumble due to a superficial "understanding" of an idea  Opens opportunities to build connections among mathematical ideas  Lends itself to alternative/multiple representations and solution methods  Provides opportunities to engage in mathematical practices central to teaching (e.g., explaining, representing, using mathematical language, analyzing equivalences, proving, analyzing proofs, posing questions)" [START_REF] Suzuka | Designing and Using Tasks to Teach Mathematical Knowledge for Teaching[END_REF]pp.12-13) These features are linked to the analysis of some examples of tasks [START_REF] Suzuka | Designing and Using Tasks to Teach Mathematical Knowledge for Teaching[END_REF]. There are shareable critics [START_REF] Flores | A theoretical review of Specialized Content Knowledge[END_REF] about the fact that the tasks described can also be faced by individuals who know the topic and, therefore, these knowledge and skills are not identifiable as specialist of the teachers: according to Flores and colleagues there is not sufficient evidence to guarantee that the knowledge, labelled SCK, is exclusive to mathematics teachers. Even if I agree with the critics on these tasks, the list of features about the MKT tasks presented by Suzuka and colleagues seems to well identify some aspects of tasks that characterize the work of a teacher.

This paper will present some examples of tasks for teachers that can be suited for showing and improving the mathematical knowledge for teaching. The methodology is also important in raising the teachers knowledge: in the activities that will be presented, the teachers are involved in laboratory sessions in which they work in small groups, discuss and share their reflections and analysis.

The teacher education program

This paragraph discusses some examples of educational activities carried out in the "Didactics of Mathematics" courses for middle school teachers involved in two Italian post-degree programs for the achievement of the teaching credential: the Active Internship (in Italian "Tirocinio Formativo Attivo" -TFA) and the Special Teaching Certificate Course (in Italian "Percorso Abilitante Speciale" -PAS). These programs follow the indications of the Ministry of Education and they are established by universities. The first one is attended by pre-service teachers and the second one by in-service teachers. The author of this paper is the teacher educator/didactician. During the teacher education programs, the teacher educator had the opportunity to work with teachers and to discuss with them some theoretical tools to analyze tasks from the Italian National Mathematics Standardized Tests. These tests are administered at the end of the school year in grades 2-5-8-10 (grade 6 was involved from 2010 to 2013). Only for grade 8 (the end of middle school in Italy), the test is part of the national final examination, so it contributes to the final assessment of the students.

The items aim at assessing students knowledge and skills identified in the Italian National Guidelines.

The teacher education courses analyzed involved 72 in-service teachers and 25 pre-service teachers.

The activities followed a laboratory approach in a Vygotskian perspective [START_REF] Bartolini Bussi | Semiotic mediation in the mathematics classroom: artifacts and signs after a Vygotskian perspective[END_REF]: the teachers learn by doing, seeing, imitating, and communicating with each other within the course community. In these courses, the teachers and the teacher educator shared, discussed and reflected on their a priori analysis of mathematics problems, focusing on the institutional, epistemological, cognitive and didactical aspects.

The laboratory activity consists of five phases. In this paper we discuss the first three phases that deal with the a priori analysis of the items and that are the same for pre-service and in-service teachers. The last two phases involved only the in-service teachers, because these activities consist in the implementation and analysis of classroom activities carried out with their own students.

At the beginning of the activity, the teacher educator shows an a priori analysis of some Italian National Standardized Test items according to a common script [START_REF] Martignone | Un'attività di formazione per insegnanti di scuola secondaria di primo grado: analisi di prove Invalsi di matematica. Form@re-Open[END_REF]. It starts with the analysis of what is necessary for the students to know and how to do it. Therefore, the focus is on the epistemological and institutional aspects. The question is: what is significant from the point of view of the teaching and learning of mathematics? This starting point is necessary, but it is not an innovative task in a teacher education program. It is an activity that all teachers commonly develop. The next step consists in foreseeing the students' possible solution strategies and mistakes. This type of fine grain analysis is common in the educational studies in mathematics, while the teachers more often discuss the student performance after an activity. Afterwards, the teacher educator presents the national sample results about these items, adding also some examples of students' answers collected in the study carried out by her research group [START_REF] Branchetti | A longitudinal analysis of the Italian national standardized mathematics tests[END_REF]. By means of the analysis of these data, during the subsequent collective discussion, the hypothesis shared in the a priori analysis are confirmed or rejected. In this first part, the meta-didactical praxeologies, related to the analysis of standardized test items, begin to be shared.

The activities of the teacher education course

In the second phase of the course, the teachers, divided into small groups, carry out on their own an a priori analysis of other items selected from the Italian National Assessment. During these laboratory sessions, teachers compare and discuss their works and the teacher educator provides other information about possible students behavior, by also quoting some educational research results collected in the literature.

The tasks for teachers

This is the task proposed to the teachers: "Carry out an a priori analysis of the item, following the common guidelines shared: (i) the mathematical contents, the necessary skills to face the item, and the links with the Italian National Guidelines; (ii) the possible students solution strategies; (iii) the possible mistakes and difficulties; (iv) the strengths of the task; (v) the critical aspects of the task; and (vi) some proposals for changes".

Figure 1 shows an example of an item analyzed. This item was administered to grade 6 students in 2011, but there were many similar items also in grade 8 tests.

Place the following numbers on the line: The in-service teachers have much more experience in predicting students' possible behaviors, but also pre-service teachers manage to foresee the most common mistakes. The written analyses (word documents or Power Point presentations) were shared on the Course Moodle platform.

Some excerpts from the teachers' works

This paragraph presents some excerpts (author's translations) from the a priori analysis carried out by teachers on item D8 presented above. The first excerpt shows an example of how the teachers wonder about what the item actually assesses.

"The item assesses simultaneously two different skills: to know how to transform numbers from one representation to another, and to place them on the number line. Because a student may be able to carry out only one of these two actions, he/she gives a wrong answer. Therefore, it is not possible to understand (from the final result) in which part of the process the student made the mistake".

The following are examples of students possible difficulties foreseen by the teachers.

"If students consider only the numerators of the fractions (3 and 5), the way in which the numbers appear in the stem might suggests that they are already written in order" "The students do not manage the symbol of fraction: they consider only the value of the numerator (or denominator); they put the fraction close to the value of numerator (or of the denominator)"

"The student pinpoints 5/10 counting five hash marks for two possible reasons: he/she makes the straight line longer to obtain ten hash marks and then he/she considers five of these; or he/she considers only the value of the numerator and counts five hash marks".

The teachers have to read the colleagues' works in order to be ready for the next collective discussion, that is orchestrated by the teacher educator.

Collective discussion

All the hypotheses about the possible students behavior are collectively discussed. The student behaviors in these types of items are amply documented in the literature. The teacher educator refers to the studies summarized in the Encyclopedia of Mathematics Education (2014) and to the theoretical framework of the study on the Italian National Mathematical Standardized Tests carried out by her research group (Lemmo et al., in press). All the research papers quoted (or translations of parts of them) are shared on the platform of the course. Because the items analyzed are taken from Italian national standardized tests, also the quantitative results could be taken into account. The national sample results concerning item D8, administered in 2011 in grade 6, are: 85% of the students gave the wrong answers, 11% the correct one and the remaining 4% either did not answer nor the answers made no sense. The questions faced by the teachers are: which could be the reason for this low percentage of right answers? When all the numbers are well positioned, the item is considered correct; il instead the students make mistakes, then how can the teachers identify the students' difficulties? As a matter of fact, based on the statistical data, we cannot know which mistakes the students made, but only the percentage of wrong answers. For this reason, during the discussion the teacher educator shows some examples of students' answers collected and analyzed in her research project: she wants to intertwine quantitative and qualitative analyses. As we can see in the following examples (Figures 23-4), we find the difficulties and the mistakes foreseen by the teachers (showed in the previous paragraph). The teacher educator supports the teachers' interpretations, by quoting some results from educational studies in Mathematics concerning the placing of rational numbers on the number line (Lemmo et al., in press). In fact, many mistakes can be generated by the interlacement of misconceptions about rational numbers and number line management: e.g. some students write the numbers in each hash mark without considering the unit of measure and place the fractions considering only the numerator (Figure 2). In this specific case we are not able to know if the students only copy the numbers as they are presented in the stem. Other students show difficulties in placing fractions on the number line: they consider 3/2 equivalent to 3+½, or to 3.2. The same mistake could justify 5/10 put over the end of the line (Figures 34). At last, the teachers design new items in order to investigate specific questions raised from the collective discussion. They ask themselves: what would happen if we change/add some numbers? Which ones? Why? What would happen if we change the unit of length or the numbers already written on the number line? Some examples of the proposals for modifications are: to change the order of the numbers in the stem (e.g. to alternate fractions and decimals numbers and do not write 2.5 after 2); to make the number line longer to see where, the students who make a mistake, would place 5/10; to add more numbers (e.g. ½) , etc.

Conclusions

This paper discusses some tasks for teachers carried out during laboratory activities for middle school teachers. The teachers and the teacher educator share praxeologies concerning the analysis of some items selected from the Italian National Assessment. During the laboratory activities, the teachers analyze and discuss the mathematical contents involved, the link with the National Guidelines, the possible students answers and mistakes, and propose changes in the tasks. The quantitative data of the national sample are taken into account and the teacher educator also provides results from different educational studies collected in the literature. The shared praxeologies [START_REF] Aldon | The meta-didactical transposition: a model for analysing teachers education programs[END_REF] are made by the intersection of the didactician's knowledge of theory, research and systems and the teachers' knowledge about subject matter, students and school: elements of mathematics, didactics and pedagogy are intertwined. The meta-didactical praxeologies [START_REF] Aldon | The meta-didactical transposition: a model for analysing teachers education programs[END_REF] presented highlight how some aspects of the MKT can emerge in the analysis of mathematical problems carried out by teachers. The actions that characterized the teachers' activity and their knowledge and skills are: to imagine many possible different solution strategies; to interpret different representations and students' solutions; and to analyze the mistakes thinking about the possible causes. The paper shows how these knowledge and skills can emerge and be improved during a teacher education program by means of specific tasks (e.g. a priori analysis of math problems) and methodologies (e.g. laboratory activities that involved teachers and researchers). The tasks presented aim at developing an interlacement among the teachers' Subject Matter Knowledge and Pedagogical Content Knowledge [START_REF] Shulman | Those who understand: Knowledge growth in teaching[END_REF][START_REF] Ball | Content knowledge for teaching: What makes it special[END_REF]: i.e. they highlight the different aspects related to the knowledge of the subject matter to be taught, to the curriculum, and to the possible behavior of students and their difficulties related to specific mathematical content. The ability of the teachers to dynamically relate and intertwine the different content knowledge (among that there are fuzzy boundaries) characterizes their professional skills and therefore it can be identified as typical of the work of teachers. A further development of this research will be the analysis of the actual teachers' actions in the following design and implementation of educational activities (phases 4 -5 of the teacher education program).
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