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In this presentation, the starting point is an ambition to design teaching activities for preschoolers to whom numbers are novel concepts. In the tradition of variation theory of learning (Marton, 2015), to learn a new concept such as numbers, the child first has to differentiate the aspects ordinality and cardinality of numbers, before these can be coordinated and constitute a powerful way of experiencing and making use of numbers. Fuson (1988) defines ordinality as ordinal number, sequence and order relations. Cardinality describes the number of elements in a set. How to teach ordinality has shown to be more complicated than teaching cardinality, because ordinality usually appears intertwined with other attributes of numbers (Askew & Venkat, 2020). 
Children encounter numbers in daily situations and teaching practices, through representations in different modes. Using different representations when teaching is a way to support conceptual understanding and help children see connections between different ways of expressing a mathematical idea (Lesh, 1981). Representations are complex in themselves because they refer to something that is not present or directly experienced. Representations of numbers to preschoolers can be manipulative materials, pictures, and symbols including finger patterns (see Björklund & Palmér, 2022). 
This study investigates specifically what challenges there are in teaching the idea of ordinality of numbers. The research questions are: 1) What is critical for differentiating ordinality of numbers as an object of learning? and 2) In what ways do representations support this differentiation? We will in the analysis reveal how differentiation is made possible in observed teaching situations, regarding ordinality as the object of learning. 
Methods
Interventions designed as games and activities familiar to the preschool settings were developed and trialled in collaboration between preschool teachers and researchers. Data for analysis consists of 38 video recorded observations (230 minutes) of five teachers conducting teaching activities with 3–5-yearolds. They were using a counting rhyme of their own choice together with materials, gestures and spoken language to represent mathematical meaning. The analysis, informed by variation theory, reveals significant challenges in offering children opportunities to discern critical aspects of ordinality, which is related to both the nature of the object of learning and what representations are used to support the learning process.
Results
Activities that include the number sequence in the shape of counting rhymes were chosen as means to teach ordinality as a significant aspect of numbers. The counting rhymes are enacted together with different materials, and consequently, different representations of ordinality are presented to the children. The observations of the enacted teaching shows that there seems to be some fundamental features that are necessary to discern before numerals (symbols) can be introduced: units of a sequence, stable order of the sequence, and positions of units within the sequence. These are brought fore in the teachers’ use of different representations, such as identical figures, that are handled systematically to make units, order and positions discernible. The key point identified is to direct attention to units as separate but ordered (rather than as a collection), and that each unit can be experienced as situated within a stable sequence. To discern units of a sequence, is primarily non-numerical and attention is directed to this by pointing out units (objects) one at a time in an orderly fashion, preferably in a straight line. The latter can be taught through activities (games and play) where in particular number words are used to recite the sequence of words and explore positions and order relations in numbers by contrasting the positions of the numbers in the sequence. These build a foundational way of experiencing sequence, as a prerequisite for discerning ordinality in numbers. 
Discussion
This study shows that when trying to bring for ordinality, the choice of representations may in fact hinder this objective and instead emphasize cardinality or trigger enumeration. By identifying fundamental ways of making ordinality discernible, we broaden the idea of what it means to learn about ordinality as an aspect of numbers (c.f. Fuson, 1988). This also implicates a need for further research and intervention studies to confirm or challenge the findings.
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