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Ab stract: Ex isting ed u ca tional prac tices fo cus on sub ject mat ter knowl edge that is, through the act
of teach ing, brought into the heads of stu dents. Ma te rials, texts, or im ages qua as pects of the learn ing 
en vi ron ment are treated as given in terms of fixed and un am big u ous struc tures (ontologies). Draw -
ing on ex am ples from a large data base on learn ing phys ics through lab o ra tory ac tiv i ties, I show that
(a) stu dents do not per ceive and act in worlds shared with phys i cists and phys ics teach ers and (b)
dur ing col lec tive ac tiv i ties, stu dents evolve new do main ontologies and lan guage games by in ter act -
ing with each other. Be cause of struc tural con straints in the en vi ron ment (teacher, text book, equip -
ment), ini tially quite dif fer ent ontologies and lan guage games con verge; the shared lan guage games
of ten be come more com men su ra ble with (ex ist ing) sci en tific ontologies and lan guage games. In this 
co-evolution of on tol ogy and lan guage game, ges tures pro vide an im por tant bridge be tween lab o ra -
tory ex pe ri ences in sci ence and sci en tific dis course about ab stract en ti ties.
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