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The article proposes a theory-based discussion on the configuration of modelling activities in the teaching and learning of mathematics. The design of modelling tasks is strongly dependent on the perspective adopted for its implementation. Based on two examples, an analysis of the task configuration is carried out in light of the more implicit or explicit aims of mathematical modelling in teaching and their connection with various modelling perspectives. From those examples, it is possible to argue that the configuration of modelling tasks is adaptable, which entails flexibility and reinforces the relevance of an educational standpoint in designing modelling problems.

Introduction

Recently, in an article offering a synthesis of the relevant knowledge on the teaching of mathematical modelling, [START_REF] Blum | Quality teaching of mathematical modelling: What do we know, what can we do[END_REF] revisits the main argumentslong-established since the influential ideas of [START_REF] Blum | Applications and modelling in mathematics teaching -A review of arguments and instructional aspects[END_REF] and of [START_REF] Blum | Applied mathematical problem solving, modelling, applications, and links to other subjects -State, trends and issues in mathematics instruction[END_REF] that justify the implementation of mathematical modelling activities in school mathematics. The four main arguments, which can also be seen as aims for the integration of mathematical modelling in mathematics education, are: i) the pragmatic argument; ii) the formative argument; iii) the cultural argument; and iv) the psychological argument. The first tells us that we need to use mathematics to understand the real world, so we must learn to model the world mathematically; the second affirms that in solving real problems through modelling we develop fundamental competences; the third argues that without applying mathematics and constructing models we cannot truly get a comprehensive view of mathematics; the fourth claims that mathematical modelling contributes to a better understanding and structuring of mathematical content in mathematics learning. In retrieving those reasonably established arguments, [START_REF] Blum | Quality teaching of mathematical modelling: What do we know, what can we do[END_REF] adds an important note: there is a certain duality embedded in the four arguments; shortly put, one of them points to the value of knowing mathematics for solving real problems; the others consider the value of solving real problems for the learning of mathematics. He also states that examples are needed to advance those different aims in mathematics education and offers several specific contexts and situations that may suit each of them. The examples are in fact essential for several reasons. One is that different examples may fit better with some aims than others; the other reason is that a modelling activity is always based on a task, whether it is a real open problem, a research project, or a more direct question focusing on studying a particular model. In principle, there is no reason why a single basic problem or situation cannot be configured in different alternatives and that it can thus contemplate several aims of mathematical modelling. A mathematical modelling situation has the possibility of being extended, enlarged, or deepened and explored, in many and various ways. This may be seen in the later work proposed within the models and modelling perspective, in terms of the design of model development sequences (e.g., [START_REF] Ärlebäck | A modeling perspective on interpreting rates of change in context[END_REF].

A first highlight is that there is a well-recognized plurality of perspectives concerning the educational aims for modelling in mathematics education. In their synthesis of the work developed within the TWG6, at CERME 9, [START_REF] Carreira | Introduction to the papers of TWG06: Applications and modelling[END_REF] found clear evidence of a "plurality in the visions and arguments of researchers from different countries about the purposes of including modelling in the mathematics curriculum and in regular classroom activities" (p. 792). A second idea to be underlined is that creating mathematical modelling tasks is about formulating problems, asking questions, generating outbreaks of inquiry and investigation. Moreover, we cannot forget that the formulation of problems based on real or realistic situations is something that can be done by both teachers and students, autonomously or collectively.

Keeping in mind these general ideas, our purpose is to capture how the configuration of modelling activities or their reconfiguration into different modelling problems may serve different teaching and learning aims. This motivates our reflection on the adaptable configuration of tasks from the point of view of the perspective of modelling that drives the teaching and learning practices.

Principles in the design of modelling tasks and their relation to educational aims

Some important progress has been made on developing criteria to guide the design of mathematical modelling tasks for educational contexts. Such work may be found, among others, in the contributions of [START_REF] Bock | Taxonomy of modelling tasks[END_REF]; Borromeo Ferri (2018); [START_REF] Leiss | The role of the situation model in mathematical modelling -Task analyses, student competencies, and teacher interventions[END_REF]; or [START_REF] Maaß | Classification scheme for modelling tasks[END_REF]. [START_REF] Maaß | Classification scheme for modelling tasks[END_REF] developed a taxonomic model for modelling tasks. According to her proposal, the aims for the integration of modelling into mathematics classes are numerous and diverse and can be linked to different educational perspectives. In her words, "the objectives are not to be viewed as characteristics of modelling tasks but as criteria for their selection" (p. 289).

The work of [START_REF] Czocher | Mathematical modeling cycles as a task design heuristic[END_REF] relates the task design to specific features that incite going through the steps and processes established by the generally accepted modelling cycle. The idea that the choice and design of tasks involve decisions that are not made in a vacuum is here reinforced: "How the tasks are intended to be used should be a determining factor in their design" (p. 138).

In an action-research project involving curricular integration and classroom practice of modelling in pre-calculus classes, [START_REF] Buhrman | The design and enactment of modeling tasks: A study on the development of modeling abilities in a secondary mathematics course[END_REF] formulates a broad research question: "How does a teacher design and enact authentic modeling tasks in a diverse secondary mathematics classroom?" (p. 45). Buhrman presents a rich and systematic account of the many decisions and educational aims that she dealt with in designing and refining the tasks proposed to the students. [START_REF] Geiger | Designing for mathematical applications and modelling tasks in technology rich environments[END_REF] explores guidelines for modelling tasks that reflect the availability of digital technologies and its integration in the process of mathematical modelling. Within a teachersresearchers collaborative project, the author shows the result of putting the role of digital tools to the fore in the design of modelling tasks. The fundamental role of educational aims in the design of tasks is also acknowledged: "task selection, adaptation, and creation are intertwined with choices of pedagogies for realising opportunities that lie within specific tasks" (p. 289).

The enlightening work of Borromeo Ferri ( 2018) also speaks about the fact that it is not trivial to design a good modelling problem and suggests that good tasks are generally linked to instructional quality: "task competency is necessary for teaching modeling in all grades. Furthermore task competency leads you to instructional flexibility" (p. 42).

Perspectives on the integration of modelling and applications

A well-known differentiation of modelling perspectives, according to their central aims in connection with modelling, was proposed by [START_REF] Kaiser | A global survey of international perspectives on modelling in mathematics education[END_REF]. [START_REF] Blum | Quality teaching of mathematical modelling: What do we know, what can we do[END_REF] suggests a slightly different classification, although essentially both can be seen in a similar way, as we suggest in Table 1. Blum's proposal, however, emphasizes some interesting aspects related to the kind of tasks that tend to be dominant or privileged by each perspective. In his view, a modelling perspective could be formally characterised by the pair: aimsuitable examples. His idea of the aim-task association provides a simple way to imprint the core of each perspective as a form of its identification. Having in mind that both classifications seek to bring out the most distinctive aspects of each perspective, it will be likely that many different aims can fit into more than one perspective. Activities and their different configurations are not good or bad per se; it depends on their purpose [START_REF] Blum | Quality teaching of mathematical modelling: What do we know, what can we do[END_REF]. This suggests that flexibility and craftwork are crucial in the configuration of modelling activities in the educational context [START_REF] Borromeo Ferri | Learning How to Teach Mathematical Modeling in School and Teacher Education[END_REF][START_REF] Buhrman | The design and enactment of modeling tasks: A study on the development of modeling abilities in a secondary mathematics course[END_REF].

Multiple configurations of modelling activities

We then present two examples of modelling tasks or problems that allow us to realise the adaptable configurations of modelling tasks for teaching. In the first, we chose a particular starting situation regarding the world economic inequality and elaborate on that, in view of different modelling perspectives. In the second, we show how students independently formulate problems, inquire and develop mathematical modelling guided by purposes that are connected to the pragmatic solution of a real problem that is relevant to them.

Diverse configurations aligned with modelling perspectives

The first activityworld wealth distributionwas developed in a class of 20 students, divided into 4 groups, in a course of Mathematical Modelling for pre-service mathematics teachers, in a Brazilian university. In this activity the image shown in Figure 1, along with a report on the explosion of inequality in the world, published by the Brazilian magazine Exame, on January 19, 2015, was delivered to the students 1 . The report draws attention to the fact that inequality has According to the report, the distribution of global wealth is striking when one compares the wealth share of the world's 1% richest people to the wealth share of the other 99% of the population. The aims underlying the configuration of the activity concerned the development of students' ability to mathematize a situation (the distribution of wealth) and to obtain answers to a question arising from it. Thus, the students would have to define strategies to answer the question and, in this case, those strategies should prioritize mainly the 'how to' use mathematics to achieve a prediction.

Configuration A (Didactical modelling)

Based on the impression that the two curves will intercept in some year after 2014, assuming "business as usual", can we say in which year the wealth of the richest 1% equals the wealth of the other 99% of the population?

With this configuration, the activity seems to be in line with what [START_REF] Kaiser | A global survey of international perspectives on modelling in mathematics education[END_REF] characterize as the "didactical perspective" of modelling. In this case, the focus was the process of solving the problem rather than the mathematics content itself. The purpose of the mathematization was to predict a future event.

We refer here to the work of two groups of students (G1 and G2) who decided to tackle the problem situation by means of using the software GeoGebra, which was already familiar to them. The students from both groups started their work by inserting the image in the GeoGebra graphics view and created points on the curves for successive years (Figure 2). Considering that their goal was to use the data from the picture to make predictions after the year 2014, the students considered the points relative to the years 2009-2014. Using the spreadsheet view and the bivariate regression analysis tool in GeoGebra, students in G1 selected a linear regression model to determine the predicted growth of the richest as well as the poorest shares (Figure 2, left). On the other hand, students in G2 opted by exponential regression models (Figure 2, right).

Although the two groups have adjusted different models, both concluded that after the year 2016 the wealth of the richest 1% already surpasses that of the other 99% of the world population.

Starting from the given situation, other configurations, involving the design of other modelling problems, may be produced, in line with other educational aims and modelling perspectives. Next, we refer to two of such variations. In the second configuration, which is in line with "conceptual modelling", one aim is the eliciting of models leading to concepts such as Riemann sums and the average value of a function over an interval. The affordances of GeoGebra would also be relevant, namely by interconnecting the graphic window and the spreadsheet window. Many explorations would be feasible in that approach; in fact, another aim could be the integration of technology in the modelling process.

Configuration B (Conceptual modelling)

Based on the data from the graph what could you say about the average gap between the shares captured by the top 1% and the bottom 99%, between 2000 and 2014? According to your approximate model reflecting the trend, how will this gap change over the following 14 years?

In the third configuration, the emphasis is on critically reflect on the world inequality portrayed by the 2016 situation, where the top 1% of the population captures half of the world wealth. Here, in line with a "socio-cultural perspective" the objective concerns the use of mathematics to unveil social and political phenomena and promote informed critical positioning. The need to produce a good representation of a clearly asymmetric distribution will require creative thinking. Either the students look for information about the values of the percentiles for 2016 or they may run a simulation that generates 100 numbers (where one number is 50 and the sum of the all the others is also 50). The usefulness of mathematical representations is intended to be a topic of deliberation. But mostly, reflective and critical examination of the real world by means of mathematics is a fundamental implicit aim in this task configuration.

Configuration C (Socio-critical modelling)

A student responsible for the newsletter of his school/faculty wonders about how to depict the current distribution of wealth among the world population, in an article about economic inequality. What would be a good mathematical representation of the distribution that people would easily understand?

Write a boxout text (half page) to accompany the student's article where you show your representation of the wealth distribution, indicating the source of your data and explaining the fundamental ideas that may be drawn from it. Remember that boxouts are intended to be visually interesting and have condensed information. They should incite the reader to think and to know more on the subject.

A task configuration serving different perspectives

In the following example, unlike the previous one, the teacher did not present a modelling problem to the class of pre-service student-teachers. Instead, each group of students was asked to choose a real situation to investigate and create a modelling problem that should be solved. One group of students used to fish in a Fish & Pay Lake and became interested in studying the potential profit that the use of tilapia leather could provide to the owner of the pond.

First, the students thought about how to measure the amount of leather obtained from each fish. For that end, they caught fishes with weights varying between 280g and 720g. To determine the surface of the leather of each fish they used an approximation by means of triangles (Figure 3). They recorded the measures of the sides as well as the area of each triangle, by applying Heron's formula and using the Excel software. From there, they sought to relate the weight and surface of the fish. They defined the variables:

x(t) as the weight (in grams) of a tilapia aged t weeks and y(t) as the tilapia leather useful area (in cm 2 ) after t weeks. The growth rates of these two properties of the fish in relation to time are, respectively, and . To relate the surface to the weight, the students used the Allometry Principle, according to which one has , where k is a constant. By solving the differential equation, they arrived at the solution:

. Finally, the students resorted to their spreadsheet table and used Excel for getting the best fitting curve: .

To consider the issue of the revenue from the sale of the tilapia leather, the students talked to the staff in charge of the fisheries and learnt that the average weight of the caught fish is 500 grams. So they applied their model: . Taking into account that 2.5 tons of fish are sold per month, that the average weight of each fish is 500 grams, that the price of a square meter of leather is R$ 6.00, and that each fish provides approximately 0.023m 2 of leather, the students concluded that the owner could earn R$ 8,280 per year from the tilapia leather.

The configuration of this activity indicates that the aims of the teacher and those of the students can be different and complementary when modelling activities are carried out.

Configuration D (Applied modelling and Contextual modelling)

Teacher's configuration: Formulate a real problem of your choice, connected to the real world and life, and use mathematical modelling to solve it.

Students' configuration: What is the potential profit that the use of tilapia leather could provide to the owner of the pond where I often go fishing?

The teacher is interested in giving students the opportunity to engage in an investigative activity and encourages their autonomy in finding authentic situations where mathematics could be useful and valuable. As such, the students formulated a problem stemming from their interest and curiosity, looked for the available mathematics to model the situation, and found a solution, which is in line with the "applied/realistic perspective". One important aim for the teacher is the students' learning and experience of the mathematical modelling process; for the students, the aim is formulating a real world problem, which they can solve through mathematical modelling. In fact, part of the students' modelling process involved applying relevant models they had available, such as the Heron formula and the Allometric model. In this sense, the task also led students to activate and apply their mathematical and extra-mathematical knowledge to a real situation, and therefore it may be considered to be aligned with the "contextual perspective".

Concluding remarks

The discussion on the nature and design of mathematical modelling tasks for diverse educational and curriculum contexts is worth continuing. Not because the tasks decide in any absolute way the results that will be achieved with the students, but because they constitute a recognized central element of the pedagogical practices [START_REF] Borromeo Ferri | Learning How to Teach Mathematical Modeling in School and Teacher Education[END_REF]. In particular, the tasks reflect, to a large extent, the centrality of the teaching and learning aims. In embracing this idea, we have looked at two very distinct types of modelling tasks proposed by the teacher to undergraduate students in a university course in mathematical modelling for teaching. In one of them, we explored variations in the outline and the target of the task, keeping in the background the same real situation concerning the evolution over the years of economic inequality in the world today. We have suggested possibilities to make the task coupled with different aims of teaching and learning, which implied, in particular, to formulate relevant questions that direct the activity to different targets: didactic aspects regarding the search for suitable models to predict results (e.g., the use of graphic tools and curve fitting to develop models); conceptual development (e.g. introducing or developing mathematical concepts); or reflexive and critical understanding (e.g., using mathematics to unveil and raise awareness of social phenomena). We have also made its connection with different perspectives of modelling, echoing, in some way, an idea previously proposed by [START_REF] Kaiser | Modelling and applications -Differentiating perspectives and delineating commonalties[END_REF], about a situation concerning the structure of the price of a taxi. This allowed elucidating the degree of adaptability of good modelling tasks to various configurations and that means that the configuration of modelling activities is part of the teacher's role that implies her/his positioning in some perspective, more or less explicitly. Afterwards, we looked at another modelling task configuration in which the teacher proposes the search for a real situation that may be interesting to study from a mathematical point of view; thus, the teacher invites the student to investigate the world around and to identify a problem that is both relevant and possible to analyse through mathematics; the teacher expects the students to formulate problems and to go through the modelling cycle in their modelling process. Drawing on the case of a group of students we have shown how the students' inquiring attitude entails other aims that are equally relevant and aligned with a realistic perspective, since the students adopt a position similar to the applied mathematician.

The diverse aims involved are complementary and reveal that some configurations can actually serve different modelling perspectives.

The examples reveal that the design and choice of tasks are intertwined with different aims and perspectives of mathematical modelling for mathematics education. Our reflection reinforces the idea of flexibility, emphasized by Borromeo Ferri ( 2018), but it also highlights the relevance of taking an educational standpoint in designing modelling problems.
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 1 Figure 1: Curves of economic inequality increased in the period from 2000 to 2014.According to the report, the distribution of global wealth is striking when one compares the wealth share of the world's 1% richest people to the wealth share of the other 99% of the population. The aims underlying the configuration of the activity concerned the development of students' ability to mathematize a situation (the distribution of wealth) and to obtain answers to a question arising from it. Thus, the students would have to define strategies to answer the question and, in this case, those strategies should prioritize mainly the 'how to' use mathematics to achieve a prediction.
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 2 Figure 2: (Left) Linear model from group G1 and (Right) exponential model from group G2
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  Figure 3: Approximation by triangles

Table 1 : Brief outline of modelling perspectives

 1 

	Perspectives	Perspectives	Aim | Task
	(Kaiser &	(Blum, 2015)	
	Sriraman, 2006)		
	Realistic	Applied	pragmatic | authentic
	Didactical	Educational	formative | cognitively rich
	Socio-critical	Socio-critical	cultural and emancipatory |
			authentic
	Epistemological Epistemological cultural concerning
			mathematics |
			epistemologically rich
	Contextual	Pedagogical	Psychological, marketing
			intention | motivating
	Conceptual	Conceptual	psychological |
			mathematically rich

1 Available at https://exame.abril.com.br/economia/4-graficos-que-mostram-a-explosao-da-desigualdade-no-mundo/