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This paper presents a training action with ten recently graduated teachers who are taking an advanced training Master's Degree in Spain. The objective of the action is to develop their didacticmathematical competences and, in particular, the onto-semiotic competence in the field of statistics in early childhood education. To achieve this competence, the teachers identified the emergent objects in a real videotaped mathematical practice. The results obtained from a qualitative analysis indicate that the participants have difficulties in recognizing the properties and the arguments, as well as some statistical concepts, whereas they identify the procedures quite well. It is concluded that the competence development requires increasing the temporal suitability of the action and also dedicating more hours to the initial training of teachers in statistical content.

Introduction

The development of statistical literacy should begin in early childhood education (NCTM, 2000). Carrying out small statistical studies with a qualitative variable is suitable for this. However, in Spain, there is still some reluctance to do so. One of the causes of the statistics teaching and learning processes implementation slowdown in the early ages is that statistical content is not well integrated into the Spanish educational curriculum for early childhood education. But this is not the only reason.

In the last decade, there has been a warning that, in the initial training of teachers at this stage, not enough hours are dedicated to statistics [START_REF] Alsina | La probabilidad en educación primaria. De lo que debería enseñarse a lo que se enseña [The probability in primary education. From what should be taught to what is taught[END_REF][START_REF] Franklin | The Statistical Education of Teachers[END_REF]among others). Along these lines, [START_REF] Alsina | La Matemática y su didáctica en la formación de maestros de Educación Infantil en España: crónica de una ausencia anunciada [Mathematics and its didactics in the training of early childhood education teachers in Spain: chronicle of an announced absence[END_REF] reviews the study plans of the Degree in Early Childhood Education of seventeen Spanish universities and concludes that most of them dedicate only 6 credits to the whole didactic-mathematical training and that only three of these universities, allocates between 6 and 9 credits to strictly mathematical or statistical content. Consequently, there is an immediate need to improve the didactic-mathematical skills and knowledge in statistics of kindergarten teachers. In this sense, [START_REF] Batanero | Thirty years of stochastics education research: Reflections and challenges[END_REF] suggests that research on the teacher's statistical knowledge focus on training actions that favor the development of their specialized knowledge and professional competence. This work is part of a larger investigation whose aim is to explore and develop the didacticmathematical skills and knowledge about statistics in early childhood education of a group of recently graduated teachers after a training action designed for this purpose. This paper addresses the ontosemiotic competence and it is motivated by the question of which mathematical objects identify the participants in a statistical practice of early childhood education.

It is dedicated the following section to expose the theoretical framework and describe the methodological approach, as well as the training action, in the third point. In the fourth section, the main results regarding the onto-semiotic competence are collected and, finally, the conclusions of the work and some final reflections are presented.

Framework

In recent decades, the field of mathematical education research has focused on determining the knowledge of the mathematics teacher. In this sense, the Schulman model (1987) and the Mathematical Knowledge for Teaching model (MKT) [START_REF] Hill | Unpacking Pedagogical Content Knowledge: Conceptualizing and Measuring Teachers' Topic Specific Knowledge of Students[END_REF] stand out internationally. Different approaches have also been interested in teacher skills, such as Lesson Study [START_REF] Fernandez | Lesson Study: A Japanese Approach to Improving Mathematics Teaching and Learning[END_REF] or Noticing [START_REF] Mason | Researching your Own Practice. The Discipline of Noticing[END_REF]. This research is developed within the Teacher's Didactic-Mathematical Knowledge and Competence (DMKC) model [START_REF] Godino | Enfoque Ontosemiótico de los Conocimientos y Competencias del Profesor de Matemáticas [Onto-semiotic Approach to the Knowledge and Competences of the Mathematics Teacher[END_REF] of Onto-semiotic Approach (OSA) [START_REF] Godino | The onto-semiotic approach to research in mathematics education[END_REF] theoretical framework, because it offers detailed categories of knowledge and skills. This model considers that the mathematics teacher must have three types of knowledge. The mathematical knowledge includes the common knowledge of the content of MKT; the didacticmathematical knowledge comprises the specialized knowledge of MKT and also cognitive, affective, interactional, mediational and ecological aspects and, finally, the third is the meta didacticmathematical, which includes knowledge about the norms that condition a teaching and learning process, as well as on the didactic suitability assessment criteria [START_REF] Pino-Fan | Perspectiva ampliada del Conocimiento Didáctico-Matemático del Profesor [Extended perspective of the Teacher's Didactic-Mathematical Knowledge[END_REF]. Likewise, the DMKC determines that the mathematics teacher's main competence is the general competence of didactic analysis and intervention. This competence is made up of five different competences: global meaning analysis competence, onto-semiotic analysis competence of mathematical practices, didactic configurations analysis and management competence, normative analysis competence and didactic suitability analysis and assessment competence [START_REF] Godino | Enfoque Ontosemiótico de los Conocimientos y Competencias del Profesor de Matemáticas [Onto-semiotic Approach to the Knowledge and Competences of the Mathematics Teacher[END_REF]. Specifically, in this work, we focus the attention on one of them, on the onto-semiotic analysis of mathematical practices competence. This competence consists in carrying out an onto-semiotic analysis, that is, in identifying the objects (situation-problem, concepts, linguistic elements, procedures, properties and arguments) and processes involved in a mathematical practice [START_REF] Godino | Enfoque Ontosemiótico de los Conocimientos y Competencias del Profesor de Matemáticas [Onto-semiotic Approach to the Knowledge and Competences of the Mathematics Teacher[END_REF]. To achieve the development of this competence, current research [START_REF] Burgos | Competencia de análisis epistémico de tareas de proporcionalidad de futuros profesores [Competence of epistemic analysis of proportionality tasks of future teachers[END_REF][START_REF] Godino | Conocimientos profesionales en el diseño y gestión de una clase sobre semejanza de triángulos. Análisis con herramientas del EOS [Professional knowledge in the design and management of a class on similarity of triangles. Analysis with OSA tools[END_REF]; among others) is committed to specific training actions in which it is necessary, first, to produce an evolution of the personal meanings; then, introduce the tools of the OSA and put them into practice and, finally, institutionalize the acquired knowledge through discussions.

Method Methodological approach

This research is framed within the exploratory qualitative approach and the design research paradigm (Kelly et al., 2008), which pursues the development of knowledge about an educational reality that is desired to be improved through the design of an innovative intervention in it, while researching on the said design [START_REF] Cobb | Design Experiments in Educational Research[END_REF].

Context and participants

The training action was carried out with the ten students of the Master's Degree in Advanced Training of Early Childhood and Primary Education Teachers of a Spanish university. All of the participants are recently graduated teachers with no work experience. In particular, two of them have dedicated 6 ECTS of their initial training to didactic-statistical content for the teaching and learning of statistics in primary education and, the other eight, 0.5 ECTS to statistics in early childhood education. The teachers worked in pairs throughout the training action.

Video material and implementation

In the formative experience of this research, video is the main material used. Its use of scaffolding coincides with that indicated by various authors [START_REF] Coles | Mathematics teachers learning with video: the role, for the didactician, of a heightened listening[END_REF][START_REF] Gaudin | Video viewing in teacher education and professional development: A literature review[END_REF] in teacher training, since it is used to develop analysis and reflection skills, such as competence in onto-semiotic analysis. Specifically, two real teaching and learning processes videotaped are used in this action.

The main video shows the mathematical practices of an early childhood education class (5-6 yearold) when carrying out a statistical study. Children want to discover "What is the game that the class likes the most?". First, they collect the data. Each child has a paper with five pictures that represent a class' game (building game, cars, doctors, hairdressers and jigsaw puzzles) and has to cut the one he likes the most. Then, children all together build a single pictogram with the pictures they have cut. Finally, they compare frequencies and identify the mode. In the following sessions, the transnumeration is worked, since they build a graphic experientially and another, with Lego pieces.

The other video is about geometry in 5th grade (10-11 year-old) and it is used as a preliminary practice with the OSA.

Implementation

The action designed and implemented consists, principally, of two content blocks (Figure 1). In the first block, of provocation and exploration of personal meanings, the participants assessed, according to their criteria, the statistical teaching-learning process of the main video. Then, they shared their impressions and ideas. This block is completed with an oral game about the personal meanings of the training teachers about the mathematical processes defined by NCTM (2000). The second block focuses on onto-semiotic competence. First, the lecturer introduced some theoretical notions of OSA, such as the kinds of mathematical objects and onto-semiotic analysis. Then, in Task 1, the teachers searched for mosaics and then identified the emergent objects in them. In Task 2, they watched the geometry video and recognized the mathematical processes underlying in the video. Afterwards, they shared their work. Finally, in task 3, they had to identify contextualized examples of each type of mathematical object and process that emerged in the statistical teaching-learning process videotaped. 

Data collection and analysis

In this paper, it is analyzed the information collected from the teacher's pairs written responses corresponding to task 3 applying the onto-semiotic analysis techniques. Specifically, first, an expert onto-semiotic analysis of the emergent objects in the videotaped was carried out and then, based on the content analysis, the onto-semiotic analysis of each pair was compared with the expert.

Results and discussion

As far as concepts are concerned, certain difficulties have been detected. Some of them have also been observed in other training experiences with primary and secondary school teachers and with other mathematical content. For example, not all the elements that the participants present as a concept are, really, a concept. Likewise, not all the mathematical concepts identified are actually mathematical concepts that emerge in the teaching and learning process, since some of them do not emerge in the videotaped process or, simply, as Beltrán-Pellicer et al. (2020) suggest, do not respond to an operational need, such as "statistics" or "reasoning". Another aspect observed is that some couples confuse the curricular contents with the concepts. For example, one of the pairs presents as a concept "the identification of the numerical symbols". Similarly, another couple does the same with "writing the number symbols." As highlighted by [START_REF] Beltrán-Pellicer | Desarrollo de la competencia didácticomatemática en probabilidad con docentes de educación infantil a través de la adaptación y experiencia de un juego [Development of didactic-mathematical competence in probability with early childhood education teachers through the adaptation and experience of a game[END_REF], the teachers in training include in mathematical concepts, concepts that, from the didactic-mathematical perspective, are rather linguistic elements, such as "tie" to refer that two categories of the variable have the same absolute frequency or "drawing", to symbolize the iconic figure of a category. Another remarkable characteristic is that teachers have difficulty seeing concepts that emerge from a routine situation in the early ages classroom. In the videotaped process, and specifically, for data collection, a child has to distribute scissors to each partner, so that they make a correspondence. Only two couples have been able to detect this correspondence.

In the process, mainly numerical and statistical concepts emerge. It should be noted that the teachers in training recognize the first quite well. However, the results are not good in terms of statistical concepts. Table 1 shows the statistical concepts that emerge and the number of pairs that identifies each of them. As can be seen, the concepts that they mostly recognize are mode and pictogram, although it is surprising that, since mode is the main concept, it is not explicitly recognized by all the groups. Likewise, concepts so elementary as variable or absolute frequency have not been identified by the teachers in training. This result is in line with that obtained by [START_REF] Gea | La correlación y regresión en bachillerato: análisis de libros de texto y del conocimiento de los futuros profesores [Correlation and regression in high school: analysis of textbooks and knowledge of future teachers[END_REF], in which the percentage of identification of the measures of central tendency by prospective secondary school teachers is higher than that of the statistical variable. With regard to linguistic elements, the mathematical videotaped practice brings into play four types of language: verbal expressions, numerical, graphic and iconic language. Now, while four pairs identify verbal and graphic language, only one of these four also recognizes numerical and iconic language. One of the pairs only identifies graphic language.

It should be noted that in the videotaped, the children represent the data in three ways. However, only one of the couples is able to refer to the experiential graph and the Legos graph. This result is worrying given the importance of experiential and manipulative mathematics in the early ages.

Regarding the procedures, most teachers recognize the data collection and the graphs construction, but, on the contrary, do not identify the data reading. An important fact observed in the analysis of this kind of object is that, in some cases, the teachers' personal meaning of the mathematical procedure coincides with that of the mathematical process. In fact, [START_REF] Beltrán-Pellicer | Desarrollo de la competencia didácticomatemática en probabilidad con docentes de educación infantil a través de la adaptación y experiencia de un juego [Development of didactic-mathematical competence in probability with early childhood education teachers through the adaptation and experience of a game[END_REF] point to certain coincidences between both constructs that make it difficult to differentiate them. This could explain why teachers do not view level 2 of data reading as a procedure, but as a reasoning process. This level requires interpretation of the data from the comparison or ordering, typical entities of the reasoning. Finally, with regard to the statements and arguments, the level of competence shown by the teachers in training has been very low.

In the videotape, eleven emerged properties or propositions are considered informal and, most of them, are linked to the data reading. Three couples identified only the following: "The game with the most votes was hairdressers." The remaining, none of them. As for the only formal property that is put into play, "the mode represents a group, so it provides information on the entire set and not on specific elements", it should be noted that no one recognized this property. We believe that there are two reasons for the low number of correctly identified properties and propositions. The first lies in a lack of understanding of what is a mathematical proposition, property or statement (Giacomone et al., 2018). The second is that most of the properties of the videotaped process are justified from informal deductive arguments based on a graph; consequently, the properties and propositions do not emerge accompanied by their arguments.

The result is not better in the case of arguments. Four of the five couples have not been able to correctly identify any argument. In fact, it has been observed that training teachers confuse arguments and properties and propositions, that is, they can present an argument as a property and a property as an argument. Or, they, simply, do not separate the proposition to be justified from the argument itself, that is, they present a justifying statement (Beltrán-Pellicer et al., 2020) with a propositionconjunction-argument structure.

Conclusions

The competence development of the teachers has not been uniform for all the objects. The level of recognition of linguistic elements and procedures is sufficient, but that of properties, propositions and arguments is insufficient. As far as concepts are concerned, the level is beginner, but not sufficient, since they recognize numerical concepts well, but not statistical ones.

In our opinion, in addition to the aspects indicated in the previous section that hinder the development of competences, we point out the early childhood context. Specifically, we refer to the fact that common verbal expressions abound in early age mathematical practices and that the mathematical name of the concepts in them is not institutionalized. This requires a higher cognitive effort on the part of the teacher to identify mathematical objects, because there is a "camouflage" effect. Therefore, it is necessary to educate the professional noticing of kindergarten teachers in this regard.

We emphasize that the level of recognition of the procedures shows that the mathematics with which the participants have been trained has been basically algorithmic, rather than constructive. Moreover, they identify most of the procedures involved, but do not distinguish the reading and interpretation of the data, to which it seems that they are not so used.

Finally, it is necessary to add that the didactic suitability of the formative action is quite high, but for possible replications it is suggested to leave more time for the discussions and institutionalizations of the mathematical objects, even for the assimilation of their meanings. However, it is difficult to increase the degree of cognitive suitability of the action if the teachers have not previously received an initial training that favors, at least, their common content knowledge.

It is evident, now more than ever in the reality that we live as a consequence of the pandemic, that statistics are necessary for society and science to advance. Therefore, it is a good time to push for a change in university curricula.
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	Statistical concepts	Number of pairs
	Absolute frequency	0
	Categories	0
	Graph	2
	Mode	3
	Pictogram	3
	Population	0
	Qualitative statistical variable	0
	Sample	0
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