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Teachers' professional development in collaborative contexts is a growing trend in Mathematics Education research. Particularly, Japanese Lesson Study has seen a great focus on its dissemination around the world. Research shows that Japanese culture is one of the main reasons that makes Lesson Study effective: understanding Lesson Study means understanding the cultural context in which it originated. We attempt to describe the Japanese and the Italian cultural contexts. Since there exists no consensus on what is essential to analyse in order to understand a cultural context, we present two approaches to this description, and consider some advantages and shortcomings. We hope to sprout discussion on the possibility to create guidelines for describing cultural contexts, shared by the community of researchers in Mathematics Education: awareness of beliefs, identity and practice is a sensitive element for successful mathematics teacher professional development.

Introduction

Over the last 20 years, teachers' professional development (TPD) in collaborative contexts has received ever-growing attention from the community of researchers in Mathematics Education [START_REF] Robutti | ICME international survey on teachers working and learning through collaboration: June 2016[END_REF], and a recent survey by Bakker and colleagues (2021) confirmed the trend. Among the many different collaborative methodologies for TPD in Mathematics and Mathematics Education, Lesson Study has seen a great deal of research focused on its dissemination (i.e.: Huang et al., 2019;[START_REF] Huang | Improving teaching, developing teachers and teacher educators, and linking theory and practice through lesson study in mathematics: an international perspective[END_REF][START_REF] Quaresma | Mathematics Lesson Study Around the World[END_REF]. Lesson Study (LS) is a collaborative TPD methodology, part of the Japanese paradidactic infrastructure [START_REF] Winsløw | A Comparative Perspective on Teacher Collaboration: The Cases of Lesson Study in Japan and of Multidisciplinary Teaching in Denmark[END_REF] since the 1880s, focused on the co-responsibility in the lesson-planning process of the involved teachers and knowledgeable others (Huang et al., 2019).

LS is also the focus of the authors' doctoral dissertations (in progress), which also aim at introducing LS in the context of Italian TPD. During YESS11, TWG1 dedicated to teacher education and professional development saw four out of eleven papers focused on LS in different contexts (Italy, Mozambique, Portugal, and Switzerland). In the discussions around the four papers, one question resulted relevant: what is the cultural context in which the research takes place? Indeed, being aware of their cultural context is one of the essential competences of mathematics teachers (and researchers) to gain awareness of their beliefs, their identity and their professional practice and to develop their teaching knowledge: a sensitive element for successful mathematics teacher professional development, and a demand evermore necessary and therefore not negligible [START_REF] Andrews | The importance of acknowledging the cultural dimension in mathematics teaching and learning research[END_REF]). Yet, issues arise when we try to address such demand: in the following, we will attempt to describe the Japanese and Italian cultural and institutional context and discuss such issues.

Literature review

Unsuccessful attempts at translating LS outside of its cultural context [START_REF] Demir | Constraints to Changing Pedagogical Practices in Higher Education: An example from Japanese lesson study[END_REF][START_REF] Fernandez | A US-Japan lesson study collaboration reveals critical lenses for examining practice[END_REF] suggest that, if LS is not introduced in a cultural context with proper consideration to the differences with the Japanese cultural context, it might be rejected by the institutions. [START_REF] Ebaeguin | Why Lesson Study Works in Japan: A Cultural Perspective[END_REF] suggest to address the cultural compatibility of LS. A number of scholars proposed different theoretical lenses to analyse why LS is so widespread in Japan (i.e.: [START_REF] Krainer | Teachers as stakeholders in mathematics education research[END_REF][START_REF] Lewis | How does lesson study improve mathematics instruction?[END_REF]. We can suppose that LS exists because of the Japanese culture, and Japanese culture is one of the main reasons why LS is effective: LS is a cultural activity [START_REF] Stigler | Lesson study, improvement, and the importing of cultural routines[END_REF]. The question arises if maintaining the efficacy of LS across different cultural contexts is feasible.

Despite the rising awareness on the importance of studying cultural contexts and identities to contextualize global trends in Mathematics Education [START_REF] Bakker | Future themes of mathematics education research: an international survey before and during the pandemic[END_REF], the majority of reports on LS around the world seems to depict LS as an isolated practice in the Japanese panorama of TPD practices [START_REF] Miyakawa | Paradidactic infrastructure for sharing and documenting mathematics teacher knowledge: a case study of "practice research" in Japan[END_REF] and seemingly ignores that the Japanese definition of LS is not as clear cut as the American one [START_REF] Miyakawa | Developing mathematics teacher knowledge: the paradidactic infrastructure of "open lesson" in Japan[END_REF]. This suggests that "to develop a deeper understanding of Lesson Study in a post-modern global world, there is a need to seek views beyond those presented from an American perspective" (White & Lim, 2008, p. 915).

Understanding LS means understanding the context in which it originated. At the same time, to introduce LS in a new context, it is essential to know the TPD practices already in existence [START_REF] Miyakawa | Developing mathematics teacher knowledge: the paradidactic infrastructure of "open lesson" in Japan[END_REF]). Yet, there exist no consensus on what is essential to analyse in order to understand a cultural context. What is culture? This paper has two aims: to provide arguments to the importance of understanding the cultural contexts involved in the research, and to provide a currently-missing description of the Italian TPD context in the English language. We provide a tentative analysis of the Japanese and the Italian cultural and institutional contexts to guide future studies on LS in Italy, and we also hope to sprout discussion on the possibility to create guidelines for describing cultural contexts that might be shared by the community of researchers in Mathematics Education.

Theoretical Framework

Culture may be described as "any aspect of the ideas, communications, or behaviours of a group of people which give them a distinctive identity and which is used to organise their internal sense of cohesion and membership" (Scollon & Scollon, 1995, p. 127) or as "[t]he system of shared beliefs, values, customs, behaviours, and artefacts that the members of society use to cope with their world and with one another, and that are transmitted […] through learning" (Bates & Plog, in Freimuth, 2006, p. 2). Anthropologists have not reached a shared definition (Spencer-Oatey, 2012), and proposing one would be outside of our expertise. In fact, our aim is not to propose our own definition but to observe how existing approaches and definitions may interact with learning and teaching processes in Mathematics, particularly in TPD. It is a facet of our doctoral research, especially within a semiotic context [START_REF] Manolino | The Semiosphere lens to look at Lesson Study practices in their cultural context: a case study[END_REF]. Here we rely on a popular understanding of what culture is, as the definition is not central to this paper. In the following, we propose two different approaches to the definition and description of culture and cultural contexts: the first one is synthetic, the second one is descriptive. We hope to show some advantages and shortcomings of each of them, which should provide a mean to engage in this discussion.

Hofstede's Dimensions of Culture

Hofstede defines culture as "the collective mental programming of the people in an environment. Culture is not a characteristic of individuals; it encompasses a number of people who were conditioned by the same education and life experience" (in de Mooij, 2010, p. 48). Hofstede identifies basic value orientations of a certain national culture. These values "are broad preferences for a certain state of affairs (e.g., preferring equality over hierarchy) […] transmitted by the environment […] shaped by the time we hit 10-12 years of age" (https://news.hofstede-insights.com/news/what-do-wemean-by-culture described in five dimensions, scored over 100 points, and represent:

• Power Distance Index: "the extent to which less powerful members of a society accept and expect that power is distributed unequally" (de Mooij, 2010, p. 75). The higher the score, the more hierarchical a society is. (de Mooij, 2010, p. 85). Lower scores point to a society that prefers short-term planning. One peculiarity of Hofstede's dimensions is that "[t]he country scores on the dimensions are relative, in that we are all human and simultaneously we are all unique. In other words, culture can only be used meaningfully by comparison" (https://hi.hofstede-insights.com/national-culture).

Levels of Co-Determination

We start from "the notion of [teaching] "practice" as a link between culture […] and the larger cultural contexts" (Hatano & Inagaki, 1998, p. 80). In the Anthropological Theory of the Didactic, practices are described in terms of praxeologies: the know-how (praxis) and the know-why (logos -the discourses that justify the know-how) related to a task. [START_REF] Francoangeli Chevallard | La Transposition didactique: du savoir savant au savoir enseigné[END_REF] suggests that teachers' praxeologies are shaped by a plurality of agents (politicians, scholars…) and historical or institutional conditions that defines the boundaries of what teachers can or cannot do, their noosphere (the sphere of those who thinks). [START_REF] Chevallard | Organiser l'étude. 3. Écologie & regulation[END_REF] pictures the complex relations of the factors influencing teachers' praxeologies, which are influenced not only by the teachers' decision, but at a higher level by the society in which the teachers and students are immersed, as shown in Figure 1. Similarly, we suggest that professional development practices are influences by the context in which teachers and their educators are immersed. It is important to notice that Chevallard's framework does not use the term culture.

Context Analysis

Hofstede's Cultural Dimensions [START_REF] Ebaeguin | Why Lesson Study Works in Japan: A Cultural Perspective[END_REF] suggest that comparing Hofstede's scores might be a starting point for studying the introduction of LS in Australia, as they connect the efficacy of LS in Japan to the Japanese scores. The scores for Japan and Italy according to Hofstede's cultural dimensions can be freely collected from the website https://www.hofstede-insights.com/product/compare-countries/ and are shown in Table 1. The labels are simplified because of space constraints. Within Hofstede's description, the two cultures appear different in almost all categories: according to these descriptors, Japanese culture appear less individualistic, more prone to success (and therefore more competitive), less open to "thinking outside of the box", and keener to long-term planning.

There are some similarities, as Japanese and Italian cultures seem to have a shared approach to hierarchy.

Levels of Co-Determination

Using Chevallard's didactic transposition lens and moving within the co-determination levels, we attempt to provide a description of the Japanese and Italian institutional contexts. Since many sources are available on the Japanese context, the description will be briefer. The description of the Italian context, on the contrary, will be as detailed as the format allows, inspired to that proposed for Japan by [START_REF] Miyakawa | Paradidactic infrastructure for sharing and documenting mathematics teacher knowledge: a case study of "practice research" in Japan[END_REF].

Japan is an East-Asian country, influenced by countries of "Confucian Heritage Culture" [START_REF] Mason | Culture and educational outcomes in "Confucian heritage" societies in Asia[END_REF] such as China and Korea. These countries generally share some cultural values that are reflected in the school system, and can be considered part of the Japanese system of school-related beliefs: In Japan, the national curriculum is detailed and rigid. Textbooks are essential for lesson planning.

Long-term planning is centralized at the prefectural or school level, so teachers' attention is focused on learning units and lessons. Classes are homogeneous by level: strict entrance tests are usually required for accessing high schools, while students with disabilities attend special schools. Japanese teachers spend the working day at school, where they have their personal workspace in a room shared with the whole teaching staff: in this space, they prepare lessons and discuss with their colleagues. In-service professional development is compulsory and takes place during working hours [START_REF] Bartolini Bussi | Il lesson study per la formazione degli insegnanti[END_REF]. LS is only part of Japanese TPD activities, which have many common features: in particular, the practice of open classes with observers is common [START_REF] Miyakawa | Developing mathematics teacher knowledge: the paradidactic infrastructure of "open lesson" in Japan[END_REF]. Participating in optional TPD activities increases teachers' chances of career advancement [START_REF] Miyakawa | Paradidactic infrastructure for sharing and documenting mathematics teacher knowledge: a case study of "practice research" in Japan[END_REF].

The Italian school system is centralized. Recent reforms (2010 and 2012 respectively for secondary and primary school) stressed the importance of inclusiveness (law 133 and 169/2008). Italian school is structured around the concept of equity, and special schools do not exist: all students are given the same opportunities to reach the same goal, plus aids if needed. The Ministry of Education provides the Indicazioni Nazionali (National guidelines), which contain contents and aims for each subject, and its number of hours in a year. These contents are not prescriptive, but at the end of the 8 th and 13 th grades there are two national exams. Each teacher has the responsibility of the didactical plan for their classes, also according to the Piano Triennale dell'Offerta Formativa (Three-year Educational Plandescribing the cultural-pedagogical inspiration and the curricular, extracurricular, didactic and organisational design of the proposed activities). The contents of this document are specific of each school and decided by the collegiality of teachers and school staff.

Freedom of teaching, understood as professional autonomy in carrying out teaching activities and free cultural expression of the teacher, is guaranteed as a constitutional right: Article 33 of the Constitution states "Art and science are free and free is their teaching". Institutionally, the duration of the lesson is 60 minutes. The teacher can have up to three consecutive lessons in the same class, without interruptions. During the lesson, the teacher is usually the only adult figure in the class. The Italian teacher works at school from one to six hours a day, dedicated to classroom lessons. The planning of individual lessons is not part of the working hours, nor there are places in the school dedicated to this activity: the teacher's paradidactic activity takes place in personal and private time and space. There are no compulsory contents or practices for TPD, they are chosen by teachers according to their own needs. In-service TPD is compulsory (law 107/2015), there is no minimum number of hours per year, and must be carried out outside working hours. Teachers' career advancement is based exclusively on seniority, although some economic incentives are given to those that take relevant roles in the school organization [START_REF] Blandino | Quando insegnare non è più un piacere : la scuola difficile, proposte per insegnanti e formatori[END_REF][START_REF] Capperucci | Dalla programmazione educativa e didattica alla progettazione curricolare : modelli teorici e proposte operative per la scuola delle competenze[END_REF].

On paper, teachers have numerous occasions for improving their professionalism. The Ministry 1 attests more than 500 agencies offering TPD opportunities. Universities, academic associations, teachers' associations, and educational companies which fulfil quality standards defined by the Ministry, are registered in a national database and can publish their TPD proposals on a digital platform (S.O.F.I.A.). The in-service professional development "system" is conceived as a "lifelong learning environment" for teachers and is intended as a "network of opportunities for professional growth and development for teachers" (law 107/2015). At national level, proposals come from the national education centre, academic associations, teachers' associations, educational companies. At regional level, regional school offices intervene by supporting, managing, and publicising the proposals. At local level, experienced teachers also offer courses in their school, sometime opens to teachers in the surrounding area. No official account is given on how many teachers participate in TPD. Yet, the impression is that this vastity of opportunities does not correspond to a high-quality offer: the Ministry states that the quality of TPD programmes is compromised by the general "low quality of models and methodologies" (law 107/2015) suggesting that teachers might be easily lost and caught in low quality programmes. The Ministry does not provide guidance to orientate in this labyrinth.

Some Reflections

At the end of this section, we can ask ourselves: is this description complete? Did we miss any essential point? Did we provide too much information, and made our description useless? Is this description reliable? Hofstede's synthetic data, for example, provides a quick overlook on the differences between two cultures and invite to carefully consider LS introduction in Italy. Yet, this description is problematic as it eliminates complexity, and the risk of overgeneralizing is high. Furthermore, these scores are open to interpretation. The similar scores for PDI might suggest that Italy and Japan have a shared view on hierarchy, but we propose a different interpretation: while Japanese invites consciousness of one's hierarchical position in any social setting and act accordingly [START_REF] Ebaeguin | Why Lesson Study Works in Japan: A Cultural Perspective[END_REF], Italian culture dislike control and formal supervision. An analysis based on Hofstede's cultural dimensions, in support of our assertions, can be found in Giordanengo's Master Degree dissertation (2020)2 .

Discussion

It emerges that the Japanese and the Italian cultural and institutional contexts share some similarities and come with a number of differences. Hofstede's cultural dimensions show divergent basic values. However, to consider Hofstede's analysis complete enough to understand the similarities and differences between Japan and Italy would be preposterous, and similar numbers can still be interpreted with very different founding values. A detailed look suggests similarities between the two educational contexts, yet striking differences in the institutional and paradidactic organization. We believe this is sufficient to justify the importance of a cultural approach when practices from a cultural context are brought in different contexts. A tentative description of the Italian institutional (school) context was provided as a reference for future studies. Italian researchers are invited to amend this description, which is certainly lacking details.

This paper answers no research questions but considering our attempt to respond to the need to provide a description of the Italian institutional context in which students, teachers, and researchers work every day, leaves us with some questions. Are we satisfied with the result? No, we are not: the description misses many details, and we are not sure that what we provided is enough to really understand the context. How is Mathematics as a school subject considered at a cultural level? How is the teacher role considered in each society? Many questions are left unanswered, yet we often hear from reviewers that we should focus on describing just some aspects. How detailed can these descriptions be? Too little or too many information will lead to the same result: little understanding of the cultural context. Can we really achieve this correct kind of detail? Again, the answer, in our opinion, is no. The gap is embedded in the notion of cultural context and in any possible analysis of it. A number of scholars (e.g., [START_REF] Lotman | Universe of the mind. A semiotic theory of culture[END_REF] have declared the impossibility of a full knowledge of culture, as we are embodied in it and in what François Jullien -sinologist -calls the unthoughts (for a broader understanding, see [START_REF] Mellone | Cultural transposition: Italian didactic experiences inspired by Chinese and Russian perspectives on whole number arithmetic[END_REF]. To be aware of these unthoughts may not be enough anymore. What is incumbent on us is to frame our research accordingly, as to provide careful attention to their influence on teaching and learning processes in mathematics.
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 1 Figure 1: Scale of levels of co-determination (Florensa et al., 2018, p. 5)
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  high regard for education […]; […] the cultivation of the self; a strong work ethic […]; a belief […] that success depends more on effort than on innate capacity […]; respect for teachers […] (Mason, 2014, p. 2).

•

  Individualism vs Collectivism: "[…] people looking after themselves and their immediate family only, versus people belonging to in-groups that look after them in exchange for loyalty" (de Mooij, 2010, p. 77). Higher scores indicate individualistic values.• Masculinity vs Femininity: "The dominant values in a masculine society are achievement and success; the dominant values in a feminine society are caring for others and quality of life" (de Mooij, 2010, p. 79). Lower score indicates a feminine society. Please note that this label is problematic as it reinforces harmful gender stereotypes, and in the following we will use the alternative "Tough vs Tender". • Uncertainty Avoidance Index: "[…] the extent to which people feel threatened by uncertainty and ambiguity and try to avoid these situations" (de Mooij, 2010, p. 82). The higher the score, the less open to changes is society. • Long-Term vs Short-Term Orientation: "[…] the extent to which a society exhibits pragmatic future-oriented perspective rather than a conventional historic or short-term point of view"

Table 1 : Hofstede's score for cultural dimension for Italy and Japan

 1 

		Power Distance	Individualism	Tough	Uncertainty	Long-Term
					Avoidance	
	Italy	50	76	70	75	61
	Japan	54	46	95	92	88
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