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This presentation is about the first phase of a larger project that aims to develop design principles for how mathematical problems can be designed to develop high-achieving lower secondary students’ mathematical competencies. Students’ opportunities to develop mathematical competencies depend on the types of tasks they engage in, and since many textbook tasks lack sufficient challenge (Jäder et al., 2020) there is a need to better design tasks that support high-achieving students’ mathematical growth. To be able to reach the aim of our project, knowledge of the students’ present mathematical competence profiles is important, that is the competencies the student already possess to a high level. The first step in our project is therefore to find a way to identify high-achieving students’ mathematical competence profile. This first step of the project strives to answer the questions: 1) What kind of tasks can be used to identify students’ competence profile? 2) How can the competence profiles be visualised?
We start from a theoretical approach where mathematical knowledge is described as a set of competencies, and learning in mathematics involves developing these competencies (e.g., Kilpatrick et al., 2001; Lithner et al., 2010; Niss & Højgaard, 2019). Applying procedures, reasoning, communication, representation, connection and problem solving are the six competencies used in the Mathematical Competency Related Framework (MCRF) (Lithner et al., 2010). Each of the six competencies are, according to Lithner et al., assumed to consist of a productive part and an analytical part. To capture the productive and analytical parts and characterize the engagement with respect to these parts, three competence-related activities (CRA) are defined: Interpret (analytical), Do and use (productive), and Judgment (analytical) (Lithner et al., 2010). Since our project is closely related to practice and done in collaboration with a lower secondary school, we will eventually connect the competencies; concept, method, reasoning, problem solving and communication, in the Swedish curriculum (Skolverket, 2024) to the competencies in MCRF.
To answer our two questions, we will first, following the analysis procedure in Boesen et al. (2018), analyse tasks from former national tests in mathematics for grade nine. This means that for each CRA and competence we will from a reasonable solution (for the age group) try to show that the competence is not tested through the task. If we cannot show that the competence is not tested, the task is classified as Testing the competency. Through the analysis we strive to find tasks that can be used to identify how developed the mathematical competencies are on an individual level. The result will therefore also reveal what competencies a student needs to develop to deepen her/his mathematical knowledge.
Thereafter, we will use the tasks to identify competency profiles among high-achieving lower secondary students to explore what different competency profiles exist among them. We will also elaborate on different ways to visualize students' competency profiles with the goal to give the students’ teacher guidance in how to further support student learning.
Our analysis is ongoing; in our presentation we will show how we analyse tasks and show some visualizations of students’ competency profiles. In Figure 1, a hypothetical example is given showing strength and weaknesses in mathematical competencies for each CRA. We hope to get a fruitful discussion about our analysis and our visualisations.


Figure 1. Visualisation of a competence profile
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