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Introduction

Today, educational stakeholders expect students, who learn statistics in school, to be able to read and critically analyse data and draw conclusions from it. Two important concepts in statistics, correlation and regression are taught in some countries to achieve these goals as means of developing covariational thinking [START_REF] Ben-Zvi | Learning to Reason About Covariation[END_REF]. My poster will explore the topic of teaching correlation and regression in the Netherlands, in Ireland, and in Luxembourg. In these European countries, the concepts under consideration are part of the national curriculum, and I was able to gain a deeper knowledge of these countries. My aim is to help countries which are updating their statistics curriculum to understand benefits and difficulties of correlation and regression calculations. For example, Hungary is currently planning to introduce these concepts to school education. My two research questions are:

1. What are the similarities and differences in the content of the curricula in the three countries studied around correlation and regression? (RQ1)

2. How consistent is the national curriculum with the content/mathematical part of the relevant tasks of the final exam in these countries? (RQ2)

Theoretical background and methods

For the comparison I use the ATD model, a technology to describe comparative studies more clearly and accurately. [START_REF] Artigue | International comparative studies on mathematics education: a viewpoint from the anthropological theory of didactics[END_REF]. A crucial feature of such studies is that, once welldefined levels have been identified, it examines to what extent and how these levels are related to each other. In the framework of ATD the two questions are a horizontal (RQ1) and a vertical (RQ2) comparison. The data was collected by analysing various documents. I examined the national curricula of the three European countries. Course syllabus, final exam papers and exercise books were analysed as they play a fundamental role in the comparative methods based on the ATD framework.

The final exam is usually a good indication of what is emphasized in the subject, so the sample tasks are from the most recent final exams in the country concerned. Examining these will show that the different approaches and mathematics teaching objectives of the three countries provide different ways for teaching these topics. The example exercises from final exams will appear on the poster.

Results

Answer to RQ1: Knowledge of the concept of correlation is a basic expectation in all three countries. However, students need to be able to calculate the coefficient at basic level only in Luxembourg, elsewhere it is at higher level. Linear regression is part of the curriculum at the basic level in the Netherlands and Luxembourg, but at higher level it is required in all three countries.

Answer to RQ2: In all three studied countries, the correlation and regression tasks in the final exams are coherent with the objectives set in the national curricula. In Ireland, we found mathematically well-grounded tasks where understanding correlation is essential, in the Netherlands, we found application-oriented tasks using real data. Luxembourg is characterised by algorithmic tasks tailored to personal interests.

Discussion and Conclusion

The Irish curriculum in statistics aims to teach students how to identify patterns, formulate conjectures, and draw conclusions. Specific outcome requirement at the standard level of instruction is that the students know how to measure the degree of linear relationship between two variables. It is also required to pair correlation coefficients with the corresponding point cloud diagram. Unique requirement is that students should be able to draw the fitted line by eye.

The Netherlands is of particular interest, because of the recent curriculum reform. The new curriculum approach sees students as users of mathematics, therefore a wide variety of ICT tools allow active learning and understanding of concepts of correlation and regression through pupils' own statistical experiments. This is in line with the description of Sendlmeier and Engel, who suggested the use of real data as a preferred method by teaching correlation and regression [START_REF] Engel | Correlation and Regression in the Training of Teachers[END_REF].

In Luxembourg, statistics is an important part of education. Correlation and regression are taught in three different grades, but there is a general logical flow to the solution of the problems: First is the validity of linear fitting on a given sample by calculating the correlation coefficient and the last is to make predictions from the fitted line. And a non-linear fit can already appear at the basic level.

The differences between the three countries are shown in the table below: 

Table 1 : Comparison of curricula in the three studied countries

 1 . "yes" means that the concept or activity is included in the curriculum of the country. (In brackets, in bold, are the findings for the higher level)

	Basic level (Higher level)	Correlation (concept)	Calculation of correlations coeff.	linear	Regression non-linear
	Ireland	yes (yes)	-(yes)	-(yes)		-(-)
	The Netherlands	yes (yes)	-(yes)	yes (yes)	-(-)
	Luxembourg	yes (yes)	yes (yes)	yes (yes)	exp. (spec.)