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The aim of this paper is to analyse the design and evaluation of a teaching proposal carried out by preservice teachers that favours the learning of the decimal number system. The methodology used is qualitative, under a descriptive approach. The data taken as a source of information are the productions of 18 preservice teachers during the design of the task and its subsequent evaluation. Among the results we find that most of them demonstrate a high mathematical knowledge of the number system, despite finding difficulties with the place value of 0 and the relationship between orders. Moreover, in the evaluation of the task, they not only assessed it as correct or incorrect, but also identified some mathematical aspects, interpreted the resolution and made some proposals for improvement.

Introduction

Base-ten and numeracy are essential notions for the development of mathematical knowledge [START_REF] Castro | Conocimiento Matemático Fundamental en el Grado de Educación Primaria: Sistema de numeración decimal y valor posicional[END_REF]. From the perspective of school mathematics, the importance of developing arithmetic in children is highlighted, pointing to the key role played by their teachers in their development (NTCM, 2000).

With particular regard to the decimal number system, or base-ten, and place value, [START_REF] Salinas | Errores sobre el sistema de numeración decimal en estudiantes de Magisterio[END_REF] highlights the following difficulties for preservice teachers, hereinafter PT: a) differences between the written and oral number system, b) the role of 0, and c) relations between the different orders. Understanding both the base-ten and place value presents difficulties for both primary school students and PT [START_REF] Castro | Conocimiento Matemático Fundamental en el Grado de Educación Primaria: Sistema de numeración decimal y valor posicional[END_REF].

Furthermore, the learning of the base-ten takes place in two stages: 1) reading and writing digits; 2) reading and writing numbers of two or more digits. [START_REF] Cid | Sistemas numéricos y su didáctica para maestros [Number systems and their didactics for teachers[END_REF] pointed out that these two stages present very different difficulties, and in both cases, they must be preceded by oral arithmetic. Moreover, this is supported by the current regional curriculum of Aragon (Spain), where the present research takes place. It states that numbers up to 100 must be introduced before they can be read and written (BOA, 2022).

The difficulties of the base-ten accentuate the need for PT to acquire solid mathematical knowledge together with didactic knowledge that favours an adequate learning process of these fundamental concepts. In fact, studies such as those by [START_REF] Mcclain | Supporting preservice teachers' understanding of place value and multidigit arithmetic[END_REF] have shown that PT's understanding of these mathematical concepts is limited.

In view of the above, this paper aims to achieve the following objective: to analyse the design and evaluation of a teaching proposal made by PT that favours the learning of the base-ten. In particular, we analyse the second stage of the learning of the base-ten, assuming the decimal grouping in two-digit numbers, thus being able to give a continuity towards the value of the position of the digits and the rules of representation of the numbers proper of a base ten positional system.

Theoretical Framework

One way to address some of these difficulties is for students to have the opportunity to create and explore their own tasks (Brown & Water, 1993). This invention task provides insight into their skills and also into their understanding of mathematical knowledge.

Since this study focuses on PT, we go a step further with the evaluation of the designed task. This is justified in that the processes of designing, evaluating and refining a task facilitate the learning of PT in mathematics education [START_REF] Burgués | Las trayectorias hipotéticas de formación inicial como instrumento para el análisis del desarrollo profesional [Hypothetical trajectories of initial training as a tool for analysing professional development[END_REF].

The assessment of the task is not only to evaluate whether the answer is right or wrong, but also to make sense of the students' productions, i.e., to acquire the professional noticing skills [START_REF] Monje | Que ́ elementos matema ticos identifican los futuros profesores en las resoluciones de estudiantes a un problema de comparacio ́n de razones [What mathematical elements identify preservice teachers in student solutions to a ratio comparison problem[END_REF]. Looking professionally implies making connections between specific classroom events and the more general ideas of mathematical content [START_REF] Fernández | Mirar profesionalmente el aprendizaje de las matemáticas. Un ejemplo en el domino de la generalización [Mathematical professional noticing. An example in the field of generalisation[END_REF], i.e., identifying what may be relevant for learning mathematics involves reasoning about classroom interactions and connecting them with the more general ideas of teaching and learning. As these authors ensure, looking professionally at students' mathematical thinking depends on the mathematical elements used to describe the strategies employed. In this sense, [START_REF] Jacobs | Professional noticing of children's mathematical thinking[END_REF] point out that the professional noticing skill includes deciding how to recognise the details of the strategies used by their students. To do so, he establishes three skills with which to describe the strategies followed: 1) identifying the important mathematical elements, 2) interpreting students' understanding by evidencing it from these strategies, 3) making decisions for action to help students progress in their understanding.

Following this professional skills, the following research questions: RQ1: Do PTs identify the important mathematical elements of a task that they themselves have proposed, and RQ2: Do they interpret students' understanding of this same task.

Methods

This study follows a qualitative analysis, under a descriptive approach. Likewise, the data corresponding to the design of the task have been analysed following an inductive procedure in which categories have been generalised as the data have been analysed and, in addition, the responses corresponding to the evaluation of the task have been analysed following the categorisation of [START_REF] Jacobs | Professional noticing of children's mathematical thinking[END_REF].

The study sample consisted of 18 PT from the University of Zaragoza, who were enrolled in the subject Didactics of Arithmetic I, corresponding to the 4th semester of the Degree of Primary Education. As additional information, one of the researchers of the study was the professor responsible in this subject for the PT in the sample.

In general terms, the research was structured in four phases: 1) training in the university classroom on the base-ten, 2) design of a task by the PT, 3) resolution of the task by students of 1st year of Primary Education, 4) evaluation by the PT of the children's resolutions.

Phase 1. Training in the university classroom. Prior to the creation and evaluation of this task, the PT had been trained in the university classroom for 15 hours (9 sessions), with both theoretical and practical sessions, in the following aspects:

-Learning to count, the oral number system and the meaning of the natural number as cardinal and ordinal. During all the sessions it was emphasised that should precede and underpin learning to write numbers later on.

-To make sense of reasoning organised around decimal grouping and the place value of digits. In these sessions, emphasis was placed on starting with decimal grouping for later understanding of place value.

Phase 2. Design of a task by the PT. This phase was supervised by the professor responsible for training in the university classroom, although no changes were taken in order to analyse the final evaluation of the PT. PT had to design a task according to the following instructions:

-Develop understanding of decimal grouping of a two-digit number.

-Encourage students' response to be supported by the use of graphic representation and manipulation of polycubes, or also called multicubes or snap cubes. It is expected that this graphic representation corresponds to the final result obtained with the polycubes.

-To adapt the terminology and typeface to pupils in the 1st year of Primary Education.

Phase 3. Resolution of the task. In this phase, 49 pupils in the 1st year of primary education took part. The material they had at their disposal to carry out the task was: the sheet of paper with the task statement and where the resolution was to appear, as well as plenty of polycubes. These children worked in pairs and trios, their usual classroom arrangement.

Phase 4. Evaluation. Each PT had to evaluate the resolution of a group of children to the previously designed task and reflect on his or her own activity as a teacher. The group of children to be evaluated was precisely the one to which the task had been proposed, i.e., each PT evaluated his or her own proposed task. For this phase, PT were asked to point out the mathematical aspects detected in the resolution of the task, considering what they had learnt in the subject. In addition, it was specified that it should contain both the evaluation of the proposed task itself and of the children's production. Likewise, in the case of errors or difficulties in any of these aspects, they were to indicate how they would deal with them in the classroom.

The analysis presented in this paper takes as a source of information the productions of phases 2 and 4, i.e., the tasks designed by the PT (Table 1) and their evaluation (Table 2). 

Task design results

Understanding two-digit numbers

Most PT try to present the understanding of the two-digit number from a grouping of ten elements. This is precisely the way in which they were taught in the university classroom, trying to make sense of reasoning organised around decimal grouping (Figure 1). However, we found the task design in which the PT, without previously presenting the decimal grouping, tries to get the pupils to develop the ten from its place value (Figure 2). This task design does not favour the use of the material that the children would have at their disposal in the classroom. 

Explicitness of numerical values in the task

Almost all the PT, except 2, make explicit the number, with words, used in the verbal statement of the task. The aim of the task is not to guess any numerical value or to count beforehand in order to arrive at the number we want to work on, but to start with the comprehension of two-digit numbers and their subsequent writing. The PT who did not make explicit the numerical value that the children had to construct with the polycubes coincide with those who used only the place value of the tens.

Numerical values used

Most of the PT give due account of the importance of the numerical value taken in the design of the task, so that the children can observe groupings of 10 by 10 forming towers of polycubes and single polycubes, and also the numerical value of the tens and ones digits is different. Only 2 of the PT use in their proposed activity a complete tens, in particular the numerical values 30 and 40. These PT do not consider it necessary to observe loose polycubes in the process of understanding decimal grouping. This consideration could lead to a difficulty about the meaning of the units in a two-digit number, and the value of 0, as [START_REF] Salinas | Errores sobre el sistema de numeración decimal en estudiantes de Magisterio[END_REF] has already pointed out in previous studies. Only one PT uses a number, 22, in which the units and tens are the same.

Task evaluation results

Identification of mathematical elements

Of the 18 PT, only 3 of them, did not point out any mathematical element or action used by the Primary School child. The rest, 15 PT, identified at least one mathematical element. Among the mathematical elements or actions identified by the PT were the following: "the child has written a two-digit number", "the child has had to count 39 polycubes", "the child has drawn the towers he/she has built and the polycubes that have been left loose", "the child has drawn a tower of 10 polycubes", among others. None of the PTs were able to identify all of them.

Interpretation of the answer

Faced with elementary mathematical content, we find that 3 PT, do not realise that an answer is incorrect. It is precisely the grouping of 10 polycubes, the objective of the activity, that the PT do not pay attention to. By way of example, the following resolution (Figure 3), in which the third tower of polycubes has 11 of them, is interpreted as a correct answer. The PT stated the following: "In relation to the evaluation of their task, it is positive as they have correctly drawn all the polycubes, they have been able to correctly group 10 cubes (calling them tens) and one polycube (calling it units)". Another example of incorrect resolution is found in Figure 4. In this case, the identification of being an incorrect answer was easier for the PT, who evaluated the task as follows: "The children have not understood adequately. Indeed, they draw towers and single cubes, however, these drawings do not correspond to the number of the statement "35". They may have misunderstood the statement, understanding that what they were supposed to do was an equivalence of the tower drawn with the loose cubes". 

Assessment

Since in Phase 4 the PT were asked to make an evaluation of the task, all of them make an assessment of the response as correct or incorrect at some point. First of all, we found that 10 PT assess only the student, while 8 of them consider that the evaluation is not only a process of assessment towards the primary school student, but that they evaluate their own statement after reviewing its resolution. Among the PT, we highlight the one who designed his task using number 22 and evaluates the design of his own activity positively. This PT, despite the fact that the student would not have noticed if he had inverted the numbers, considers the response of the children he assessed as follows: "the content of the question has been understood and, therefore, the resolution is correct". In addition, he considers that his work as a teacher was correct, attributing this to the fact that "the statement was written with an appropriate vocabulary and in a clear and simple way".

Proposal for improvement

It is precisely the third skill identified by [START_REF] Jacobs | Professional noticing of children's mathematical thinking[END_REF] that motivates this category. The action decisions proposed by the PT to help students are: "to be able to give them an example to look at before the task", "to carry out grouping experiments", "to explain more" and "to use a smaller number size to make solving easier". None of these proposals is in line with helping in the understanding of two-digit numbers, so we observe in these cases a lack of understanding of the objective that was intended to be achieved.

Conclusions

The analysis of the design of tasks involving decimal grouping points to some difficulties that the university classroom should pay attention to. Some of these are described below:

Most PT present tasks that involve the knowledge that oral arithmetic and decimal grouping precedes the reading and writing of numbers of two or more digits [START_REF] Cid | Sistemas numéricos y su didáctica para maestros [Number systems and their didactics for teachers[END_REF]. Furthermore, from the creation and exploration of their own tasks (Brown & Water, 1993) most of the participating PT demonstrate mathematical knowledge of the notions involved, despite some previous studies [START_REF] Mcclain | Supporting preservice teachers' understanding of place value and multidigit arithmetic[END_REF] claiming that understanding of mathematical concepts is limited. However, two of the difficulties pointed out by [START_REF] Salinas | Errores sobre el sistema de numeración decimal en estudiantes de Magisterio[END_REF], in relation to the place value of 0 and relations between the different orders, could be accentuated in PT who decide to design a task choosing a whole ten as a number or not using decimal grouping at any point.

The acquisition of the teaching competence of looking professionally, in the sense given by [START_REF] Monje | Que ́ elementos matema ticos identifican los futuros profesores en las resoluciones de estudiantes a un problema de comparacio ́n de razones [What mathematical elements identify preservice teachers in student solutions to a ratio comparison problem[END_REF], is reinforced by the evaluation of the responses of pupils. In them, PT have not only evaluated as correct or incorrect, but they also identify some aspects, interpret them and make some proposals for improvement. Although some of these skills were present in all the PT, it would be advisable to present the three skills identified by [START_REF] Jacobs | Professional noticing of children's mathematical thinking[END_REF] beforehand in the university classroom so that all of them would focus on all of them and not on some details.

Despite the positive results found and which are detailed above, we also identified a process of rupture detected in the PT. On the one hand, the preconceived ideas of mathematics teaching linked to their experience as students, and on the other hand, the teaching proposal proposed by their PT.

With this study we have tried to go a step further in the research of the base-ten in university classrooms, in particular, how a professional noticing connects the more general ideas of this mathematical content [START_REF] Fernández | Mirar profesionalmente el aprendizaje de las matemáticas. Un ejemplo en el domino de la generalización [Mathematical professional noticing. An example in the field of generalisation[END_REF] with the decision of how to recognise the details of the strategies used by their students and the possible decisions they would make in the classroom with them [START_REF] Jacobs | Professional noticing of children's mathematical thinking[END_REF]. Furthermore, as a PT, it is expected to expand the sample and the arithmetic content of the proposed tasks.
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 1 Figure 1: Design of a PT task in which the child is encouraged to make groupings
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 2 Figure 2: Design of a PT task in which the place value is presented directly
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 3 Figure 3: Primary school pupils' answer that the PT does not identify as incorrect
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 4 Figure 4: Primary school pupils' answer that the PT identifies as incorrect

Table 1 : Variables and categories used in Phase 2 analysis

 1 

	Variables	Categories
	Understanding two-digit numbers	Decimal grouping / Place value
	Explicitness of numerical values in the task	Yes / No

Table 2 : Variables and categories used in Phase 4 analysis Variables Categories

 2 

	Identification of	PT does not detail any mathematical element or action performed by the pupil / PT
	mathematical elements	details at least one mathematical element or action performed by the student / PT
		details all mathematical element or action performed by the student
	Interpretation of the	PT does not realise that the answer is not correct / PT realises that the answer is not
	answer	correct / PT realises that the answer is correct
	Assessment	No assessment / PT assesses only the learner / PT assesses only its own task / PT

assesses both the learner's response and the learner's own task Proposal for improvement PT does not suggest any proposal for improvement despite the fact that the student's answer is incorrect / PT does not suggest any improvement proposal motivated by the student's correct answer / PT suggests a proposal for improvement if you encounter any difficulties in the resolution
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