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Introduction

Recent statistical education research has focused on informal statistical inference (ISI), without using formal inferential statistical procedures to understand the concept of uncertainty [START_REF] Makar | Learning about statistical inference[END_REF]. [START_REF] Kazak | Students' informal statistical inferences through data modeling with a large multivariate dataset[END_REF] focused on the relationship between multivariate data and ISI, and identified students' difficulties about the relationship between correlation and uncertainty. On the other hand, there is a few studies related to the task of improving students' understanding with correlation and uncertainty, and promoting ISI. Accordingly, this study discusses the instructional guidance needed to resolve them and the task promoted ISI with multivariate data. This study develops a task to promote ISI, by focusing on correlation with multivariate data.

Method

In this study, the principles of the task designed from a theoretical perspective are based on collaboration with researchers and teachers. [START_REF] Makar | A framework for thinking about informal statistical inference[END_REF] defined ISI as comprising three elements -"generalization beyond the data at hand," "use of data as evidence of generalization," and "representation of uncertainty with probabilistic language." Further, [START_REF] Engel | Teaching statistics in school mathematics-challenges for teaching and teacher education[END_REF] pointed out the importance of understanding the concept of correlation as distinct from that of regression, and the need to understand data as a construct of signal and noise, whilst also considering the role of variability. The principles of the task design for this study, based on previous literature, are presented in Table 1. Subsequently, a tentative task, the "Decathlon Data Project," was developed based on the principle of the presented task design.

Principle

Description of the principle Principle 1 Researchers and teachers should develop problems that enable students to use correlations to identify the relationship between variables through real multivariate data and to, subsequently, make generalized predictions.

Principle 2 Teachers should plan their instructional guidance to enable students for technological modeling and making generalizations based on evidence on the relationship between various variables.

Principle 3 Teachers should encourage students to reflect on the process and conclusions of data analysis, as well as account for the explanations (Signal) and unexplained variations (Noise) in the data.

Table1: The principles of task design in this study

Results and Conclusion

The developed task pertains to the Olympic Decathlon (Figure 1).

The "King of Athletes" is a decathlon in athletics, in which the participants' ranking is determined by their total score from ten different events. In the 2021 Tokyo Olympics, two Japanese athletes, who competed in the previous Rio Olympics (Keisuke Ushiro and Akihiko Nakamura) could not participate because they were unable to achieve the participation standard score of 8350 points. Thus, based on the score data of the 23 athletes who participated in the Tokyo Olympics and the two Japanese athletes, what events would you suggest to the Japanese athletes to practice and participate in, in order to win a medal in the next Olympics? Principle 1: This task aims to predict the events that the Japanese athletes should focus on for the next Olympic Games, by considering the relationship between the total score and each event and between the events based on real data of the decathlon. Principle 2: This task was designed to enable students to predict the events that the athletes should focus on by determining the correlation coefficients between the total score and the points or records of each competition, using CODAP [START_REF] Finzer | Common online data analysis platform (Version 2.0)[END_REF] and Excel, and by creating scatter plots. Principle 3: In this task, the teacher encouraged students, through reflection, to recognize the need to further analyze data about world competition, since the proposed events are only based on the characteristics and trends of the Tokyo Olympics. It is expected to help students understand the relationship between correlation and uncertainty, and promote ISI. After this study, the author and the teacher will collaborate to validate the effectiveness of the task from a practical perspective and elaborate the principles of task design.
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 1 Figure 1: The task of the "Decathlon Data Project"
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