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In this presentation, we highlight young students’ ways of solving a problem characterized by its multiplicative structure. Through an analysis of interview data with 199 students at three occasions, guided by the variation theory of learning (Marton, 2015), we identified four qualitatively different ways of solving the problem that reveal differences in discerned aspects of the numerical content. The data analysed and presented here is part of the research project SATSA (grant no. 2020-03712), aiming to study how students in preschool class (mean age 6 years) develop their number knowledge and arithmetic skills. The question, which the current study will contribute to answer is: What aspects are critical to discern, solving a multiplicative structure problem in preschool class? The analysis will contribute to what teaching should attend by unfolding the complexity and progression of learning multiplicative reasoning.
Our interest lies in how a problem can be interpreted, and what students find possible to do with the numbers given in the problem.  Multiplicative structures can be found in situations where two variables are linked by operations of multiplication or division, e.g., “one candy costs 3 crowns, how many candies can you get for 12 crowns?” where the price is invariant and the number of candies and total amount of crowns are related proportionally. In general, it is considered difficult to learn the multiplicative structure of numbers (van Dooren et al., 2010; van den Heuvel-Panhuizen & Elia, 2020), why we need a deeper understanding of students’ perspectives to support their arithmetic development.
To extend our knowledge of students’ developing understanding of multiplicative structures, we were guided by the variation theory of learning (Marton, 2015), which means we direct our interest to the qualitatively different ways students experience numbers, number relations and operations. Observations of students’ strategy use in arithmetic problem solving is used as data for analysing what constitutes observed differences; what aspects of numbers a student discerns is reflected in this student’s ways of experiencing and thus handling numbers in the problem solving. This further means that some aspects are necessary to discern to advance one’s way of experiencing the numbers. In this analysis, (un)discerned aspects are the object of analysis. The results from this analysis may thereby explain progression in arithmetic skills.
Methods
Three task-based interviews were conducted with students at the start and the end of preschool class, and at the end of grade 1. The problem analysed here is inspired by van den Heuvel-Panhuizen and Elia’s study (2020), given orally to the students: If you have ten mittens, how many children is it enough for? Students’ problem-solving strategies were documented in a protocol, completed by field notes capturing their actions and verbal expressions. The analysis is done in two steps: first, identifying discerned and undiscerned aspects, reflecting the different meanings of the number relations in the multiplicative problem expressed in the students’ answers; second, studying the progression through the three interview occasions.
Results and conclusions
The analysis revealed the following four aspects to be critical for the students solving the problem:
A. Discerning the size of the unit 2 (each child in the task needs two gloves, and the size of the unit [2] is not the same as one child “2 mittens for each”). 
B. The unit 2 is repeated several times in the given whole [10] (“2 mittens, 2 mittens, 2 mittens, raising one finger at a time, … I don´t know”).
C. Keeping track of the iterations of the same composite units [2’s] (how many will ‘fit’ in the whole; Places 10 fingers on the table, separates them into 2s: “Ten children, ten mittens”).
D. Simultaneously discerning units in relation to the whole (Compose two fingers at a time: “1, 2 to one child, 3, 4, to two, 5, 6 to three, 7, 8 to four, 9, 10 to five, five children”). 
These aspects are considered inclusive, meaning that, being able to successfully solve the problem, the ABCD aspects need to be discerned. If only A is discerned, this limits the student’s problem solving, ending up in answering “2” without relating it to the whole set of mittens or number of children. Thus, the more aspects the student discerns, the more advanced understanding of the multiplicative structure. This is confirmed in the analysis of the progression of number of students discerning all (ABCD) aspects: interview 1; 52(199) 26%, interview 2; 90(199) 45%, and interview 3; 133(199) 67%.
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