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Mathematics Teaching for Economics Students, But How?

The research presented in this poster addresses the poor performance of many economics students in their first mathematics course at university level. Two different universities are involved in the research,

How to structure teaching to improve economics students' mathematical competences? Research papers within economics are often heavily mathematical. Mathematics is an indispensable tool in studying economics and in the economist's working day. The Norwegian Association of Higher Education Institutions (2011) therefore stipulates that mathematics should be a useful tool for students in the learning of other subject areas within economics.

Research has proved that mathematical knowledge in algebra and arithmetic is a good indicator for performance in introductory economics courses (e.g. [START_REF] Ballard | Basic Math Skills and Performance in an Introductory Economics Class[END_REF]. However, many universities are struggling to find satisfactory formats for teaching mathematics as a service discipline, particularly in their economics undergraduate degree courses.

At the University of Agder there is a first year, first semester course in mathematics for economics students. The proportion of students failing this course, has for several years been about 40%. This is an alarming issue and I have experienced similar problems at Åbo Akademi University in Finland, the university where I studied for my master's degree. Currently these two universities have taken opposite directions regarding the teaching of mathematics to economics students.

Both universities face the issue of students' diverse mathematical backgrounds. At the Åbo Akademi University the course in mathematics for economics students has been moved to the first semester, to more naturally be a continuation of school mathematics. At the University of Agder, a diagnostic test, compulsory for all economics students, is being implemented. The test is followed by a preparatory mathematics module; although not compulsory it is recommended that students with weak mathematical background take it, prior to the main course in mathematics. The preparatory module will consist of online, self-study material with a clear structure, implemented in the Canvas digital learning environment with 3-4 workshops.

The overall goal of the research is to improve the teaching of mathematics for economics students and to optimize their learning. This poster is about the first stage in the research process and considers productive opportunities for research on the diagnostic test and the online preparatory mathematics module. Students studying and participating in activities online produce a huge amount of data which gives the opportunity to use Learning Analytics (LA) as a research method to better understand the mathematical needs of economics students and their use of mathematical resources. e a-Ayala (2017, p. 6) writes: "LA in the context of higher education is an appropriate tool for reflecting the learning behaviour of students and provide suitable assistance from teachers or tutors." I thus want to find out what factors in the preparatory mathematics module contribute or do not contribute to the students' progress in learning mathematics. Because of the preparatory module being optional there is also the possibility to find out amongst students recommended to make use of the preparatory mathematics module, did those who took part in the module perform better in the main mathematics course examination than those who did not take part? At this stage, there are no concrete results to report. Data will be collected and analysed in autumn 2018. The theoretical framework to be used is under consideration. The theoretical framework will underpin the formulation of research questions. [START_REF] Clow | An overview of learning analytics[END_REF] argues for Learning Analytics being atheoretical. There are limited studies linking learning theory to learning analytics, but for example [START_REF] Macfadyen | Mining LMS data to develop an "early warning system" for educators: A proof of concept[END_REF] acknowledge the importance of effective student centred learning and mention, as an example of the social aspect for learning, the possibility of learner-to-learner communication within digital learning environments, and thus they look into the socio-constructivist paradigm.

At the time of the conference I hope to be more knowledgeable about what theoretical framework could guide the proposed research. It will be a valuable opportunity to discuss the theoretical framework with more experienced scholars in the field during the conference.

As e a- Ayala (2017, p. 68) writes: "LA aims at developing models, methods, and tools that can be widely used, whose deliverables are reliable and valid at a scale beyond a course or cohort to provide benefits for learners and educators without distracting or misleading them" I hope the proposed research will provide new knowledge about teaching of mathematics to economics students.