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Every day we deal with all sort of information presented in different ways. Thus, we need to be able to interpret and analyze that information. This research tends to understand the statistical knowledge of future teachers of the first years and to enlighten the importance of high-level tasks in the access of that knowledge. We assumed an interpretative paradigm and developed an actionresearch project. The participants were students of the 2 nd year of Basic Education course (N=95) who were attending the curricular unit named Data Analysis and the four teacher/researchers who taught the classes. Data was collected through a statistical knowledge assessment instrument (at the beginning of the curricular unit), participant observation, and students' protocols. The results illustrate the importance of high-level tasks in the access of statistical errors in order to (re)construct statistical knowledge with meaning for the future teachers.

Introduction

Being a citizen became a complex and multifaceted task. Mathematical literacy, particularly statistical literacy, is essential to act as a critical and participative citizen. According to [START_REF] Wallman | Enhancing statistical literacy: Enriching our society[END_REF], statistical literacy is "the ability to understand and critically evaluate statistical results that permeate our daily livescoupled with the ability to appreciate the contributions that statistical thinking can make in public and private, professional and personal decisions" (p. 1). Thus, this argument highlights that statistical literacy deals with data in context, which is also stated by [START_REF] Watson | Statistical literacy at school: Growth and goals[END_REF]. Therefore, it is important that students must have a good preparation in learning of statistics being able to put in practice the (statistical) knowledge appropriated [START_REF] Caseiro | Elementary teacher practice in project work involving statistics[END_REF]. This research arises from the need to identify and to know the statistical knowledge that the students that enter the Degree in Basic Education of the Lisbon Higher School of Education reveal. This is of particular importance insofar as statistics enable the development of essential abilities and competencies in an increasingly technological society and, given the specificity of this higher education course, to train future teachers of the first years, which constitutes a unique opportunity for change. In this way, the problem that originated this investigation is related to the little statistical knowledge that the students of the course of the Degree in Basic Education reveal at the beginning of their higher education. The research questions that emerge from this problem and which we addressed in this article are: (1) What statistical knowledge do the students of the Basic Education Degree course reveal at the beginning in the curricular unit Data Analysis?; and (2) In what way do the mathematical tasks proposed, helps us to detect students' difficulties?

Mathematical tasks

According to NCTM (2007), students should be active constructors of mathematical knowledge and teachers should be facilitators of students' learning by providing learning experiences in which students can engage in mathematical tasks given meaning to the (mathematical) knowledge and developed abilities and competencies (e.g. mathematical reasoning, mathematical communication, critical sense, among others). But for that, the nature of mathematical tasks should be different from the usual one (exercises), as well as the working instructions and the way these same tasks are explored in the class [START_REF] Stein | Building student capacity for mathematical thinking and reasoning: An analysis of mathematical tasks used in reform classrooms[END_REF]. [START_REF] Boston | Assessing academic rigor in mathematics instruction: The development of the instructional quality assessment toolkit[END_REF] state that the nature of the tasks influence students' learning and the way they engage with mathematical work itself. In other words, "different types of tasks provide different opportunities for students' learning and place different expectations on students' thinking" (Boston & Wolf, 2006, p. 7).

Stein and his colleagues (1996) categorised the nature of the tasks according the level of cognitive demand: between low and high-level. A task with low-level of cognitive demand is associated with the memorization and/or application of procedures without attribution of meaning. Thus, it approaches what [START_REF] Skemp | Relational understanding and instrumental understanding[END_REF] called instrumental knowledge since that the students are only able to apply rules, formulas or algorithms and they are not able to mobilize this knowledge when they are in other contexts or situations. A task with high-level of cognitive demand is characterised by creating opportunities for students to make connections between (mathematical) concepts and its different representations, to allow different approaches for the same task according to the previous (mathematical) knowledge appropriated by each students, and creating opportunities for mathematical communication [START_REF] Boston | Assessing academic rigor in mathematics instruction: The development of the instructional quality assessment toolkit[END_REF][START_REF] Stein | Building student capacity for mathematical thinking and reasoning: An analysis of mathematical tasks used in reform classrooms[END_REF]. Thus, according to [START_REF] Skemp | Relational understanding and instrumental understanding[END_REF] it corresponds to the relational knowledge. In this way, it is up to the teacher to select, adapt and/or elaborate tasks with different natures regarding students' characteristics, interests and needs [START_REF] Machado | Diversity, dialogism and mathematics learning: Social representations in action[END_REF].

The error and the way in which it is faced by the students and teachers assume an important element in the learning process. As stated by [START_REF] Abrantes | A matemática na educação básica[END_REF], when we think in terms of learning, making errors or saying things imperfectly or incompletely is not to be avoid, it is something inherent in the learning process. Therefore, it is important to provide opportunities in which students engage in mathematical tasks that cast doubt on what they took for granted.

Dimensions of statistical work

Franklin and her colleagues (2007) stated that a statistical investigation is characterised by four steps: (1) poising a question; (2) collecting data; (3) analysing data; and (4) interpreting the results. [START_REF] Kader | Learning statistics with technology[END_REF] suggest an additional step which is related with the dissemination of the results.

According to [START_REF] Shaugnessy | Research on students' understanding of some big concepts[END_REF] all the steps of investigative cycle are essential in statistical work and recall the four stages of solving mathematical problems presented by Pólya (1945Pólya ( /1973)): to understand, to plan, to execute and to review. This author also states that teachers give little time to the problem and to the plan steps. Most students are only taught "pre-statistical" topics, in which the hard decision concerning the problem formulation, conception and production of data are already done for them. This situation makes the investigative cycle poorer [START_REF] Shaugnessy | Research on students' understanding of some big concepts[END_REF].

The knowledge in Statistics of the future teachers

Statistical investigations give students the opportunity to reflect on the information that surrounds them, to develop statistical literacy and to appropriate of statistical knowledge and the knowledge about the stages of the process [START_REF] Martins | Organização e tratamento de dados[END_REF]. Some studies point out the difficulty of future teachers in carrying out statistical investigations. [START_REF] Stohl | Probability in teacher education and development[END_REF] even mentions that the future teachers of the first years make elementary errors in statistical concepts, similar to those of the students themselves at these levels of education. At the level of statistical work, [START_REF] Heaton | The learning and teaching of statistical investigation in teaching and teacher education[END_REF] reveal the difficulty of the future teachers in accomplishing the data collection process, not recognizing the need to create a standard unit of measure to standardize the data.

In the representation of data and interpretation of graphs, [START_REF] Espinel | Statistical graphs in the training of teachers[END_REF] conclude that the future teachers involved in their study demonstrate difficulties in the interpretation of graphs and in the selection of graphs suitable for the representation of the information. At a more specific level, they demonstrate difficulty in differentiating quantitative and qualitative variables, which translates into the difficulty of distinguishing between a bar chart and a histogram.

In the dimension of the central tendency measures, [START_REF] Burrill | Fundamental ideias in teaching statistics and how they affect the training of teachers[END_REF] states that the future teachers demonstrate difficulties in adapting the graphical representations to the different existing measures, opting for an incorrect representation, almost always through bar graphs.

Method

This study is part of the project "Statistical knowledge of students of primary and secondary levels of education and of students of the Basic Education course of the Lisbon Higher School of Education", whose main goals are: (1) to access the statistical knowledge of students throughout their education and those that integrate, for the first time, the Basic Education graduation; and (2) to analyse the path carried out by the future teachers, in terms of the development of statistical knowledge, during the accomplishment of the mentioned degree.

When entering the Basic Education Degree, at the Lisbon Higher School of Education, the Data Analysis is the first and only curricular unit that students have in the field of Statistics and it appears in the 1 st semester of the 2 nd year of the cycle of studies. Thus, when students attend this curricular unit they reveal difficulties in working with certain statistical knowledge, especially at the beginning of the course. In this way, the problem that originated this investigation is related to the little statistical knowledge that the students of the course of the Degree in Basic Education reveal in the beginning of their higher education. The research questions that emerge from this problem and which we address in this paper are: (1) What statistical knowledge do the students of the Basic Education Degree course reveal at the beginning in the course unit Data Analysis?; and (2) In what way do the mathematical tasks proposed, helps us to detect students' difficulties?

We assumed an interpretative approach [START_REF] Denzin | The interpretative process[END_REF] and developed an action-research project [START_REF] Mason | Researching your own practice: The discipline of noticing[END_REF]. The participants in this study were all students in the 2 nd year of the Basic Education course (N=95, 2017/2018 academic year), who were attending the curricular unit named Data Analysis. The ages range from 18 to 37 years old. We also considered as participants the four teacher/researchers who taught the classes.

Data was collected through a statistical knowledge assessment instrument (at the beginning of the curricular unit), participant observation, and students' protocols. Such data was then treated and analysed through a narrative content analysis [START_REF] Clandinin | Personal experience methods[END_REF], performed in a successive and in-depth way.

Results

The task

The task presented to the students (Figure 1) was intended, along with other instruments applied, to make a diagnosis of the statistical knowledge with which students of the Basic Education course starts their higher education. In order to allow students to reveal the maximum of their knowledge, the variables chosen for the proposal were thought of in order to contemplate the different types of statistical variables. In this way, this task is considered high-level of cognitive demand [START_REF] Boston | Assessing academic rigor in mathematics instruction: The development of the instructional quality assessment toolkit[END_REF][START_REF] Stein | Building student capacity for mathematical thinking and reasoning: An analysis of mathematical tasks used in reform classrooms[END_REF], since the students are required to make connections to underlying mathematical ideas, with the possibility of using several strategies and representations. If this task was limited to engaging students in using a defined procedure (e.g. a direct question: what is the mean of the following data?), the students would not be so confident and could give up on the task. This situation would not facilitate the teachers' access to students' statistical knowledge. 

Students' performances

Throughout our observation of the work of the groups it was possible to verify the inexistence of any kind of planning or organization from them. As soon as they received the task, practically all members of the groups got up and started collecting data with their colleagues, showing that they did not bestow importance to this phase of statistical research, as pointed out by [START_REF] Shaugnessy | Research on students' understanding of some big concepts[END_REF]. However, this situation is usual to happen if the students did not have this experience, during their academic path. As might be expected, this aspect was perceived by some students when organizing the data and later by others, during their discussion in a large group. An example of the lack of planning of the groups concerns how they have collected data on the size of their colleagues' hand palms. It was apparent that different elements of the same group were collecting this data in a different way: while some measured the hands of their colleagues when they sit with the hand as stretched as possible, others did not take that aspect into consideration and others measured the base of the hand instead of the palm, as requested. Another aspect in which the lack of planning was evident relates to the fact that some members of the same group have collected data with the same colleagues.

On the other hand, the way students decided to represent the data collected also revealed some difficulties in the construction of statistical representations, as well as the non-attribution of meaning to the value of statistical measures determined by them.

Regarding continuous quantitative variables, a common error concerns the use of a bar chart to represent the data instead of the use of a histogram. As can be seen from the example in Figure 2, some students decided to construct a bar chart to represent the heights of the colleagues. In addition to this situation, the representation of the intervals in which the students decided to present the data demonstrates a difficulty on the part of the students, since, as it is visible in the given example, they put the same value of the data in two different intervals, not being able to perceive in which it was actually counted. Nevertheless, the opposite also happens, that is, the students construct histograms with data of nominal qualitative variables (Figure 3), as that is the case of the place of birth. This error (construction of histograms and bar graphs as if the same representation were and independently of the type of variable) was demonstrated by several students, which seems to be related to the fact that the students assume that any graphical representation with bars is a bar chart.

Another detected situation concerns the construction of pictograms with discrete quantitative variables data. As can be seen in the example on Figure 4, students showed some difficulty in realizing which values should appear on the pictogram axis and which values should be represented with the symbol chosen for the pictogram. Thus, in the example presented, the group decided to put in the axis the frequencies with which the data appeared and to represent, with the chosen symbol, the number of glasses of water drunk daily, mentioned by the colleagues. In short, students had shown some difficulties in the choice of the adequate graph representation, which is in line with [START_REF] Batanero | Errors and difficulties in understanding elementary statistical concepts[END_REF]. On the other hand, through the example shown in Figure 5 it is possible to verify the non-attribution of meaning to the value of statistical measures by these students. In the presented example, the group decided, after constructing a pie chart, to determine the Mode, Mean, and Standard Deviation of the Eye Color variable data. As a nominal qualitative variable, it would be expected that students, even if they performed the calculations to determine the latter two statistical measures, find that the values obtained would not make any sense for the variable under study. In this way, students revealed knowledge in calculating the Mean and Standard Deviation of statistical variables, but were not able to give meaning to the values obtained, which means that they can only mobilize instrumental and non-relational knowledge [START_REF] Skemp | Relational understanding and instrumental understanding[END_REF], as would be desired. 

Final Remarks

The analysis shows that students who entered in higher education, in this specific case, in a course for teachers of the first years, reveal lack of knowledge and difficulties in terms of procedures, representations and attribution of meanings to statistical measures.

Regarding statistical procedures, the students' lack of knowledge was evidenced when they did not give importance of carrying out a work plan before collecting data. This aspect seems to be in agreement with what is mentioned by [START_REF] Shaugnessy | Research on students' understanding of some big concepts[END_REF]. On the other hand, the students' difficulty in selecting the most adequate statistical representation to use in relation to a particular type of variable may also be associated with this aspect. But, at the same time, most tasks ask students to construct a specific representation, which does not allow them to think about which is the most appropriate and advantageous to use in each situation. Also in relation to the difficulties presented in the construction of pictograms with data of discrete quantitative variables, it is possible to notice that, since most of the tasks students are used to do already show parts of the constructed representations, such as the axes in a graph, it limits the experience of the construction of a graph from scratch. Finally, the fact that students calculate statistical measures without analyzing their relevance to the type of variable under study seems to be associated with a mechanized teaching of formulas, which students know without hesitation, but which they can't attribute any meaning.

In this way, this work shows the importance of performing high-level tasks not only for the development of students' statistical knowledge but also for the detection of their errors and difficulties so that we, as teachers, can adjust our classes and, more specifically, the tasks to be proposed, not to what we suppose students need to develop and learn, but to what we concretely know they need.

This paper is part of the Project O conhecimento estatístico dos/as estudantes do ensino básico, secundário e da Licenciatura em Educação Básica da Escola Superior de Educação de Lisboa funded by CIED (ESELX/IPL-CIED/2018/A27).
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 5 Figure 5: Performance of Group B2

  Collect the following data from five colleagues who have not been in your work group: Now that you have your data, arrange and organize it so, in order to convey to the class a close idea of the obtained results.

	Gender	Age (in years)	Date of Birth	Height		
	Eye color	Shoes number	Hand palm (in cm)	Name (artist/politician/writer/…) of a	public	figure
	Number of glasses of water you drink per day	Birth place (village/town and country)	If you recicle (paper/glass/plastic)	Means of transport you use to go to school
	Estimate time you spend on coming to school	TV Program/series you usually watch	Average daily time spent watching TV	Name of one of your favorite TV news presenters
	If you have driver license	Average daily time spent reading newspapers / magazines	Average time to get ready when you wake up	On a scale of 1 to 5 (1 bad environment) give your opinion about the environment among students
	2.					
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