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Theoretical framework and research questions

Most of the recent studies emphasise the challenges when dealing with probability problems. As [START_REF] Horvath | A model-based perspective on the development of children's understanding of chance and uncertainty[END_REF] show, young children are able to see a relationship between theoretica l probability and empirical outcomes, but "[t]he children never understood the role of the sample space without significant support and, hence, never completely understood the reasons why patterns were more predictable than simple outcomes" (Horvath & Lehrer, 1998, p. 132).

The largest challenge for the development of conceptions of probability and chance seems to be coordinating empirical and theoretical perspectives on probability. This means to relate the (relative) frequency of outcomes (empirical law of large numbers) and theoretical assumptions considering the distinction between long-term and short-term on random processes [START_REF] Schnell | Muster und Variabilität erkunden[END_REF][START_REF] Horvath | A model-based perspective on the development of children's understanding of chance and uncertainty[END_REF]. A core condition for emerging conceptions of probability seems to be the change of perspective from focussing on single outcomes to the long-term results (Prediger, 2005, p. 40) and changing from long-term to short-term perspective [START_REF] Johnston-Wilder | The relationship between local and global perspectives on randomness[END_REF].

This project aims at providing insights into the development of students´ conceptions of probability and chance during a board game. Towards this end, this study pursues the following research questions: Which elements of a teaching-learning arrangement can support the distinction between long-term and short-term? (RQ1) Which elements of a teaching-learning arrangement can support students in relating empirical and theoretical probability? (RQ2)

Method

In this project, students´ conceptions of probability and chance are identified within game intervie ws based on the board game "Who wins?" (see Figure 1). Players take turns in throwing dice with asymmetrical colour distribution (green: 3 sides; red, blue and yellow: 1 side) and taking one step with the token of the matching colour. The goal of the game is to predict the winning token. During the interview the game is played several times, so that the learning environment provides stochastic experiences in a short-term context.

The students are asked to systematise the results with the help of different record types: a winning list recording the winner of each game, a result list recording each individual thrown dice, a single game list providing histograms of colours thrown for individual games, and a many games list providing a histogram of the aggregated colours thrown over all games (see Figure 2). Simulated long-term documents provides opportunities to relate short-term to long-term results.

In total, 27 students were interviewed in groups of three. Each group met for three interview sessions. The 27 sessions were videotaped and fully transcribed (including oral statements, actions, and results of games and throws of dice). The students' conceptions on probability were identified in a qualitative interpretative analysis.

First conclusions

A first analysis of the empirical data shows that the learning environment can initiate a change of perspective from short-term to long-term. In particular, comparing long-term results with short term AND with other long term results revealed the difference between the contexts. Experienc ing variability in a short-term context may support changing perspective from long-term to short-term. Different record types (e.g. single outcomes, cumulated outcomes) seem to support "seeing" the distinction between long-term and short-term on random processes.

Relating the outcomes and the colour distribution of the dice support the understanding of the relationship between empirical and theoretical probability. Reflection on mathematically unexpected outcomes may initiate explanations of the relationship in a more detailed way.

Figure 1 :

 1 Figure 1: Who wins? Figure 2: single game list and many games list
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