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Digital Interactive mathematical maps 

In this poster we present results from the design based research and development process of a digital 

didactical tool connecting secondary and tertiary mathematics education, i.a. by including historical 

aspects, especially for prospective mathematics teachers: Digital Interactive Mathematical Maps 

(DIMM). Amongst others, new findings from additional maps on algebra and calculus are presented.  

Making connections to context and using scaffoldings in a holistic teaching 

strategy in order to address the double discontinuity via defragmentation 

The DIMM (freely at https://math-map.fim.uni-passau.de) aim to address  the “double discontinuity” 

(Klein, 1924/2016) of teacher education via defragmentation by making connections to context and 

using scaffoldings in a holistic teaching strategy. The first discontinuity describes the problems at the 

second-tertiary transition which has received much attention, partly because of high drop-out rates of 

students. The second discontinuity addresses problems when transitioning back to school. A major 

underlying reason is the different appearance of mathematics at school and at university resulting in 

students being unable to relate them to each other. Winsløw and Grønbæk (2014) showed that this is 

still a relevant problem in our current education system. In general, a holistic perspective on the 

transition problem is sought or proposed (see, e.g., Gueudet et al., 2016).  

Results from the implementation and evaluation of DIMM so far 

The concept of DIMM was first time presented in Brandl (2009) as a supportive didactic tool that 

shows both connections between mathematical discoveries (horizontal dimension) and the historical 

development of a mathematical content - starting from an initial problem - in time (vertical 

dimension). Furthermore, historical and scientific contextual information are included as a 

scaffolding for the integration of new mathematical content. The DIMM went through several 

research cycles and have been applied in mathematics education courses cooperatively designed by 

university mathematics lecturers and researchers in mathematics education at different universities in 

the field of geometry (Datzmann & Brandl, 2019; Przybilla et al., 2022) and now in calculus; first 

results of the latter will be presented in the poster, too. 

Overall, the results of evaluation show that the implemented parts of the map are perceived as useful 

and mostly easy to use, e.g.:  
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The interactive map gave me a good and easy understanding of the development of the 

mathematical analysis. It showed well and simply the order in which the different people 

contributed and the connection between their discoveries. (Student 18, Quiz 2, Question 1) 

Only minor shortcomings in the functionalities and the design (e.g., the fact that the maps are only 

available in English and German up to now) became apparent, which will have to be adjusted in the 

next design cycle. Furthermore, the use of the map within the courses seems to promote favorable 

beliefs regarding the nature of mathematics (Vinerean et al., 2023). 
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