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Research topic and theoretical approach

The aim of this study is to develop both activities for the learning of numerosity in three year old children and theory describing the process of learning. The theoretical framework is Luis Radford's theory of knowledge objectification. His theory gives a central role to semiotic systems used within culturally and historically bound practices and social interaction in mathematical activity and learning, but also assumes an intimate and dialectical relationship between mathematical thinking and the material world [START_REF] Lacroix | Mathematics learning through the lenses of cultural historical activity theory and the theory of knowledge objectification[END_REF]. According to Radford (2008, p. 222), "… mathematical objects are fixed patterns of reflexive human activity incrusted in the ever-changing world of social practice mediated by artifacts.". Knowledge objectification is a matter of actively and imaginatively endowing with meaning the conceptual objects that the child finds in his or her culture (Radford, 2008, p. 223). Counting is a central mathematical activity that children normally develop. It is a procedure which children do not initially connect with properties of sets. Counting is interwoven with other quantity related cultural activities, such as for instance the How-many task, set construction and measurement. Set construction means building a set when its numerosity, for instance, is specified by a number word, as in the Give-a-Number task [START_REF] Wynn | Children's acquisition of number words and the counting system[END_REF]. [START_REF] Davydov | Logical and psychological problems of elementary mathematics as an academic subject[END_REF] has advocated that perceptual comparison of quantity is developmentally prior to numerosity. When lengths are divided into equal units, the combination of perceptional length comparison and assignment of number words can be seen as a rudimentary example of measurement. The Howmany task requires that the child assigns a number word to a presented set. The special role of the last counting word in a count is a pattern in the interface between counting and the How-many task. Children often emphasize the last counting word or insert "and" before it. Such linguistic devices are examples of semiotic means of objectification. These objects, tools, linguistic devices, and signs that individuals intentionally use in social meaning-making processes to achieve a stable form of awareness, to make apparent their intentions, and to carry out their actions to attain the goal of their activities, I call semiotic means of objectification. (Radford, 2003, p. 41) Typically, children for some time think that the counting procedure is the answer to the How-many question. To initiate processes of deeper objectification of numerosity, it is proposed that engagement in other uses of number words than counting is vital.

An activity with towers and dice

In the poster presented at the congress, one designed activity with the intention of integrating counting and other quantity related cultural activities was outlined. A hypothesis behind the designed activity is that perceptual length comparison may be a semiotic means of objectification for connections between counting, the How-many task and set construction. The core of the activity Thematic Working Group 13 Proceedings of CERME10 is to roll a dice and build a tower with the number of bricks the dice shows. The children sit on the floor and walk or crawl to fetch the dice when it is thrown. The plastic bricks are easy to pick up and fit exactly into the holes of the dice. An alternative way of building a tower is to put one brick into each hole in the top face of the dice and then put the bricks onto the stick. Putting the bricks into the holes can also be used to evaluate whether a tower is correctly built. A variation of the activity is that a puppet, the Easter bunny, makes a mistake when building the tower indicated by the dice. The puppet is hidden behind a screen so that the children do not see what it does. The children then are given the opportunity to respond and possibly correct the mistake. 

Figure 1 :

 1 Figure 1: The towers and dice activity

Proceedings of CERME10