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Short description of the research topic

The aim of the presentation is to show how it was possible in a pilot project to interweave probability and other mathematical areas in the spirit of Tamás Varga's complex mathematics education model in Hungary.

The project was launched under the Recent Complex Mathematics Education Project1 , the aim of which is to examine how Tamás Varga's relatively old, but no way outdated ideas can be implemented to match present-day challenges effectively. In this sense it is also an interesting question, I intend to address in my later research, at what point digital devices should be introduced to help discovery. As Tamás Varga proposed to use manipulatives for the earliest stages of discovery, in this presentation two games accompanied by using manipulatives are presented.

"Complex" in this sense stands for teaching different areas of mathematics at the same time, often as problems of mathematical nature arise in the real world, and thus giving students a more complex and realistic image of what mathematics and mathematical thinking is.

Theoretical framework

Even though Tamás Varga introduced probability from early primary school [START_REF] Varga | Logic and Probability in the Lower Grades[END_REF] in his curriculum as early as in the 1960s [START_REF] Varga | A matematika tanítása[END_REF], in Hungary, similarly to many other countries (Serradó, Azcárate, & Cardenoso, 2006) the majority of teachers tried to avoid or minimize teaching probability in their teaching practice [START_REF] Pálfalvi | Matematika didaktikusan [Mathematics didactically[END_REF]. In today's curricula there are three lessons appointed in fifth grade for dealing with "possible, impossible and sure" situations. In sixth grade, no probability is included, but a chapter for statistics at the very end of the schoolyear, where in practice it is often omitted.

"Guided experience with randomness in earlier years is an important prerequisite to successful teaching of formal probability" (Steen, 1990, p. 120.). In this study guided experience was embedded into the lessons appointed for teaching fractions and arithmetic. This way, instead of linear mathematics teaching, the teacher engaged in complex mathematics teaching where consolidating other mathematical areas and guided experience with randomness became possible at the same time. This way probabilistic concepts could be introduced without need for more lessons. This research would be worth to be continued to enable teachers to teach more mathematical areas simultaneously.

The method

In the project, probability games were selected to be taught in a complex way in four consecutive schoolyears for fifth and sixth graders, two of which are shown in the poster. One, a modified version of the game called "pig", where 5 and 6 are out ruled (Tsao, 2016) connects probability and fractions [START_REF] Sinicrope | Multiplication of Fractions through Paper Folding[END_REF], the other, played with two tetrahedron dice [START_REF] Nilsson | Different ways in which students handle chance encounters in the explorative setting of a dice game[END_REF] connects probability and arithmetic. Student-teacher dialogues were transcribed to be analyzed in a later article to further investigate students' knowledge construction processes [START_REF] Ron | Partially correct constructs illuminate students' inconsistent answers[END_REF].

Research results

The aim of the pilot project was to introduce probabilistic thinking into lessons where other mathematical areas were in the focus through complex teaching. We have found that through careful planning and selection of games, it was possible to teach more in fewer lessons, and thus "engage children in considerations of chance more often and more systematically" (Lehrer, & English, 2018, p. 248).

This paper was supported by the Hungarian Academy of Sciences under the Recent Complex Mathematics Education Project