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This poster presents an instance of portfolio assessment by two students on a geometry problem in a pre-service teacher training course analysed through a model designed to access the mathematical thought and the quality of student leaning outcomes. This analytical model, supported by the SOLO taxonomy, uses Activity Theory as a contextual framework that integrates the different relations, namely advanced mathematical thinking concepts like procept and proceptual divide. Results allowed us to see the different pathways taken by the students to solve the same problem.

Introduction

Portfolio assessment brings an open evaluation method into the mathematical classroom and allows the mathematical abilities of the students to grow. In this study, students chose three of 15 problems and were given one month to solve them and to explain in detail their solution process. This solution process involves brainstorming sessions centred on the best solution, and the detailed explanation necessarily involved in self-regulated learning processes. This teaching method aims to extend the mathematical knowledge of future teachers, involving them in activities more open and less structured than the traditional ones.

The data presented here were chosen because the students show a similar path (12th grade mathematics) and took different approaches to the same problem. Data was studied using the analytical model that highlights these differences and integrates the SOLO taxonomy [START_REF] Biggs | Evaluating the quality of learning[END_REF] with the advanced mathematical thinking theories and concepts of Tall (1991) alongside the conceptualization of the proceptual divide [START_REF] Gray | Duality, ambiguity and flexibility: a proceptual view of simple arithmetics[END_REF], and activity theory [START_REF] Engeström | Expansive learning at work: toward an activity theoretical reconceptualization[END_REF] as a contextual structure. The SOLO taxonomy allows us to identify five progressive levels of understanding from the prestructural (lowest level), through the unistructural, the multistructural, the relational to the extended abstract (highest level).

The problem statement asks to find the length of 𝐵𝐶 ̅̅̅̅ (to the second decimal place) knowing that 𝐴𝐶 ̅̅̅̅ = 10𝑐𝑚 and ∡𝐵𝐴𝐶 = 30 0 (do not use any trigonometry) with the aid of figure 1. 

Final remarks

These students are very familiar with being tested by closed book exams (and they were expecting that also), but portfolio assessment was a different approach and they were in an unknown territory.

Raquel clearly surpassed the proceptual divide and her outcome was classified as an extended abstract. She made connections to other concepts, explained her pathway and was able to justify the outcome, supplying evidence to support her solution. Activity theory was used to identify the contradiction arising by the use of different mediating artifacts namely the use of isometries to produce the equilateral triangle.

Mariana knew something about what she was doing, but by breaking the mathematical rules she did not surpass the proceptual divide. Her outcome was classified as multistructural. After the presentation of the results it is clear that her answer could be unistructural because she made simple connections without identifying their role. She could not describe what's the process she had followed but could not justify what she did and how she obtained the outcome. The use of activity theory revealed two major contradictions related to the mediating artifacts and the limitations.

Figure 1 :

 1 Figure 1: Visual representation of the problem Raquel, one of the participants, struggled with this problem due to the limitation stated in the problem (do not use trigonometry), but she sketched another triangle making an isometry using [𝐴𝐶] as a
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