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INTEREST DEVELOPMENT WHEN MODELLING DISEASES (HANDOUT)

Simulation science has become more present in

hence provide new opportunities to draw students' interests, making us wonder how can modern mathematics and current science topics in mathematics classes inuences learners' interest in the subject mathematics?. To answer this question, we conducted a school experiment in the summer of 2023.

We follow the four-phase model of interest development [START_REF] Hidi | The Four-Phase Model of Interest Development[END_REF] to characterize the phases of interest, focusing on triggered and maintained situational interest -the catch and hold phases, complemented by noninterest. By analysing responses to a survey, we empirically interrogate whether the topicality of the subject as well as the novelty of the mathematical method are suitable for triggering situational interest.

Regarding interest structure, the mathematical project itself appeals to a variety of types according to the RIASEC+N model due to its variety and novelty [START_REF] Dierks | Interest in science: A RIASEC-based analysis of students' interests[END_REF]. A special focus is on networking, realized due to a permanent exchange during modelling, implementation and analysis. Furthermore, we measure whether the active involvement of learners in modelling and analysing the results as well as the social relevance of the learning content are suitable as inuencing factors in order to maintain situational interest.

From a mathematical perspective, the mentioned simulations are a system of ODEs in time and space with collision, similar to the famous Boltzmann equation [START_REF] Boltzmann | Weitere studien über das wärmegleichgewicht unter gasmolekülen[END_REF]. An alternative, which is also widely used, are cellular automata. They are discrete in time and space and are, in its simplest form, based on a combination of recursive sequences and random variables, both parts of the curricula in the Austrian tenth grade but not a central focus in the centralized Matura. Cellular automata can be easily implemented in e.g. Excel and are therefore suitable to be actively used in many types of schools without a computer science background.

Initial results already show that the topic is suitable for introducing certain mathematical concepts. Programming a discrete model is also suitable for cross-referencing to computer science lessons. We specically avoid ready-made simulation software which has already been used successfully [START_REF] Bauer | Modellieren von Epidemien: Exponentiell und darüber hinaus[END_REF][START_REF] Maxara | Students' probabilistic simulation and modeling competence after a computer-intensive elementary course in statistics and probability[END_REF].

However, implementing it themselves poses challenges for many children due to curricular circumstances. The topic of COVID-19 was suitable as a context to raise interest, emotional and value-related components were increasingly addressed (Krapp, 2002a[START_REF] Krapp | Structural and dynamic aspects of interest development: Theoretical considerations from an ontogenetic perspective[END_REF].

Thus, the teaching unit can also contribute to the critical evaluation of scientic ndings by students and teachers [START_REF] Kollosche | COVID-19, mathematics education, and the evaluation of expert knowledge[END_REF]). • 63 pupils participated in both units

An online-article about COVID-19 as a first catch

Modeling and simulation of diseases

• tracking of students via an identification number

Collected data

Variety of data collection:

• students' feedback and interactions with the authors

• worksheets are evaluated in terms of understanding and modelling approaches (ongoing)

• access to slides and collection of links and materials is monitored

• the questionnaire allows a quantitative evaluation regarding interest in mathematics of the participating groups

• through the self-selected identification number, one can carry out an individual analysis in terms of interest development (ongoing).

Open feedback:

• topic was perceived as new and interesting, working in teams (networking in RIASEC+N) was positively mentioned:

Access to slides and accompanying material

• 25 users have visited the material-homepage (50 visits total), 13 users slides of unit 1 (18 total), 16 users slides of unit 2 (24 total)

• animated links (bottom left, top left) are more often clicked then related non-moving links (low total clicks)

• Matura-material and topics related to the classroom more often than comparable links (low total clicks)

First analysis of the questionnaire:

• high self-esteem in working and modelling with sequences and random variables (significant)

• increase in catch and decrease in disinterest

• implementing simulations was challenging for many pupils

• overview: 

  Typical SIR-plots (left) based on microscopic simulations (right) in an article by the Washington Post. All simulations are calculated live.

  How can modern mathematics and current science topics in mathematics classes influence learners' interest in the subject mathematics? First unit • motivation, collecting ideas, linking with known topics • mathematically focus on concept of random walk Second unit • hypothesizing and testing using Excel files • random walk, drift, social distancing, aerosols Teaching and accompanying material Audience • conducted in five classes at different high schools in three states in Austria, summer 2023 • 1st unit, 83 participants (36 m, 43 f, 1d, 3N/S) in 10th and 11th grades (40 as well as 43). 2nd unit, same classes, 80 participants (37 m, 39 f, 0d, 4N/S),