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Introduction 

According to the educational standards for mathematics defined by the German Conference of 

Ministers of Education and Cultural Affairs (KMK) digital tools are required for both teaching and 

examinations in mathematics (KMK, 2012). Thus, the tasks for the central examinations (A-Level) 

are also provided in a version allowing the utilisation of digital tools for solutions. Given the vital 

role of these examinations in upper secondary education, it is compulsory that students possess a set 

of competencies to use the tool (here, GeoGebra) to successfully complete of the task. 

Frameworks of digital tool competency 

Heintz et al. (2017) identify four tool competencies—Selection, Operation, Documentation, and 

Reflection—as essential for students to use digital tools proficiently in mathematics. Selection refers 

to choosing an appropriate tool for a given task. Operation refers to using the digital tool, including 

manipulating objects and defining points, functions, and variables. Documentation involves 

systematically recording procedures and results related to mathematical content, concepts, 

terminology, and the use of the digital tool. In this context, Reflection refers to critically evaluating 

the utilisation, capabilities, and limitations of digital tools. 

In addition to the tool competencies identified by Heintz et al. (2017), Geraniou & Jankvist (2019) 

propose three characteristics of mathematical digital competency. First, students must have 

undergone instrumentation—the transformation of an artefact into a tool— in order to use the tool to 

achieve a specific mathematical goal. Second, mathematical digital competency involves “being 

aware of which digital tools to apply within different mathematical situations and context[s], and 

being aware of the different tools' capabilities and limitations” (Geraniou & Jankvist, 2019, p. 43). 

Third, they argue that reflective use of the digital tool is essential during problem solving. 

This reflective use during problem solving can be enhanced by digital problem-solving strategies, 

also known as tool-strategies. They complement conventional problem-solving strategies when 

digital tools are available as resources (see Barzel & Roth, 2018, for an overview). For example, 

students may change the representation of a function or systematically and dynamically generate 

examples to better understand the mathematical situation. 

Research question 

These two frameworks outline overarching competencies for students using digital tools in 

mathematics. Regarding the development of these competencies, Barzel & Klinger (2022) argue that 

further research is needed to examine how digital tools affect students' thinking, learning and working 

procedures. This gap identified in the literature mirrors in the open issue to identify competencies for 

successful digital tools use in A-level examinations. To address this issue, we investigate how 
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students use digital tools when solving German A-level tasks. Focus of the analysis is to gain a deeper 

understanding of students' procedures and reconstruct their cognitive processes. This leads to the 

following research question: How can students' cognitive processes be analysed as they solve A-level 

exam tasks using GeoGebra, and what patterns distinguish successful solutions from challenging or 

unsuccessful attempts? 

Our work in progress research addresses this question in two steps. First, we conduct a task analysis 

by coding the role of the tool (following Frenken et al., 2024) and the opportunity to apply tool-

strategies, since some of them, e.g. systematic and dynamic variation or changes in representation, 

can only be applied purposefully in certain tasks. The aim of this coding is to identify suitable A-

level exam tasks to broadly diagnose productive tool and tool strategy usage for the solution. 

Building on this analysis, we reconstruct the cognitive processes involved in solving the A-level tasks 

with the digital tool GeoGebra. The framework for this step is based on the four tool competencies 

(Heintz et al., 2017), the tool strategies (Barzel & Roth, 2018) and the three mathematical digital 

competencies (Geraniou & Jankvist, 2019). To analyse how students exploit the potential of the task 

identified in step 1, we apply the framework to data from think-aloud sessions and retrospective 

interviews. To reconstruct students' cognitive processes, they are operationalised as reflective cycles 

on the deep structure level of the individual tool use. Our aim is to identify patterns in the thought 

processes underlying (un-)successful solutions. Although it is not possible to fully reconstruct all 

thought processes using this method, it does provide insight into how students use digital tools. The 

framework and an exemplary analysis of a student's process will be presented at the conference. 
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Introduction to MEDA5 

Since its first edition in Copenhagen in 2018, the ERME Topic Conference (ETC) on Mathematics 

Education in the Digital Age (MEDA) has evolved into an established international forum for 

researchers interested in the relationships between mathematics education, digital technologies, and 

society. Over the years, the conference has fostered collaborations that have generated conference 

proceedings, edited books, and special issues in leading journals, contributing significantly to the 

development of this research field.  

The proceedings of all the four previous MEDA conferences are openly available through the HAL 

archive:  

• MEDA1 - ETC 5 in Copenhagen, 05-07 September 2018  

Proceedings: https://hal.archives-ouvertes.fr/hal-02500112/ 

• MEDA2 - ETC 10 in Linz, 16-18 September 2020 (Online)  

Proceedings: https://hal.science/hal-02932218 

• MEDA3 - ETC 13 in Nitra, 07-09 September 2022  

Proceedings: https://hal.science/hal-03925304v1 

• MEDA4 – ETC 17 in Bari, 03-06 September 2024 

Proceedings: https://hal.science/hal-05022073 

The first event was inspired by the contributions to the Thematic Working Groups 15 and 16 in the 

CERME 10 in Dublin and laid the foundations of a research community that has continued to grow 

through subsequent editions. 

 

The successful experience, which involved intensive communication and collaboration during the 

Conferences, resulted in collegial work towards a publication of a post conference book:  

Clark-Wilson, A., Donevska-Todorova, A., Faggiano, E., Trgalova, J., Weigand, H.-G. (2021). 

Mathematics Education in the Digital Age - Learning, Practice and Theory. Abingdon Oxon & New 

York: Routledge. https://doi.org/10.4324/9781003137580 

 

Two special issues also appeared after MEDA3 within the journals ZDM – Mathematics Education 

and International Journal of Research in Undergraduate Mathematics Education: 

Weigand, H.-G., Tabach, M., & Trgalova, J. (2024). Mathematics Teaching, Learning and 

Assessment in the Digital Age. ZDM Mathematics Education 56. 

https://link.springer.com/journal/11858/volumes-and-issues/56-4 

Geraniou, E., Faggiano, E., Medová, J., Turgut, M. (2024) Digital Experiences in University 

Mathematics Education: Advances and Expectations. International Journal of Research in 

Undergraduate Mathematics Education 10. https://link.springer.com/journal/40753/volumes-and-

issues/10-3 

 

A further post conference book resulted after MEDA4 and will be published in 2027 again within the 

Routledge Book Series New Perspectives on Research in Mathematics Education: 

Clark-Wilson, A., Faggiano, E., Tabach, M., Weigand, H.-G. (to appear). Mathematics Education in 

the Age of Generative AI: An international research perspective. Routledge 

https://hal.archives-ouvertes.fr/hal-02500112/
https://hal.science/hal-02932218
https://hal.science/hal-03925304v1
https://hal.science/hal-05022073
https://doi.org/10.4324/9781003137580
https://link.springer.com/journal/11858/volumes-and-issues/56-4
https://link.springer.com/journal/40753/volumes-and-issues/10-3
https://link.springer.com/journal/40753/volumes-and-issues/10-3


 

 

Proceedings of the 26th ERME Topic Conference MEDA5, 15-18 September 2026, Linz, Austria | ISBN: 978-3-903480-18-6 iii 

The MEDA5 conference was hosted by the Linz School of Education (LSEd) and the Center for Open 

Digital Education (CODE) at Johannes Kepler University Linz (JKU), Austria, and held on 15th – 

18th September 2026. The aim of this conference was to foster the exploration of the evolving 

intersections of Mathematics, Technology, and Interdisciplinarity, focusing on how more integrated 

approaches can reshape mathematics education to be meaningful, inclusive, and future-ready. The 

rapid emergence of generative AI, together with growing interest in interdisciplinary approaches such 

as STE(A)M education, is challenging traditional views of mathematical knowledge, teaching, 

learning and assessment.  

The conference highlighted innovative practices, research findings, and policy perspectives that 

illuminate how mathematics, when taught in concert with technology and other disciplines, can 

empower learners to engage with complex global challenges (e.g. Artificial Intelligence, 

sustainability issues, etc.). Moreover, the participants of the conference examined how a reimagined 

mathematics education can cultivate not only academic competencies but also critical, ethical, and 

creative capacities essential for thriving in a highly connected, and increasingly displaced and 

uncertain world. 

 

Four plenary sessions addressed key contemporary issues ranging from transfer and applicability of 

mathematical knowledge in digital environments, to task design in the age of AI, the future of 

mathematics education after generative AI, and the use of simulations in teacher education: 

• Plenary 1: Beyond the How: Digitalization, Applicability, and Transfer. Andrea S. 

Wisenöcker and Cornelia S. Große, University of Linz, Austria. 

• Plenary 2: From Textbooks to AI: Challenges in finding good tasks. Joerg Zender and 

Benjamin Rott. University of Cologne, Germany. 

• Plenary 3: Mathematics Teaching and Learning After Artificial Intelligence. Uffe Thomas 

Jankvist, Aarhus University, and Morten Misfeldt, University of Copenhagen. Denmark.  

• Plenary 4: Simulations in Mathematics Teacher Education: Designing and Investigating 

Digital Approximations of Practice. Stefan Ufer, LMU University of Munich, and Andreas 

Obersteiner, TUM University of Munich. 

 

In addition, two workshops were specifically organised for early-career researchers:  

• On implementation and replication studies in mathematics education. Uffe Thomas Jankvist 

and Morten Misfeldt. 

• Experimental Research Design in Mathematics Education Research. Andrea S. Wisenöcker 

and Cornelia S. Große. 

 

All the submitted papers and posters were peer-reviewed by two academics (selected from the authors 

who had submitted academic work to the conference) and one member of the International Program 

Committee. 

At the end of the review process, 48 papers and 20 posters were accepted for presentation and are 

included in these proceedings.  

 

https://www.jku.at/en/linz-school-of-education/linz-school-of-education/department-for-stem-education/
https://www.jku.at/linz-school-of-education/forschung/zentren/mint-didaktik/code-center-for-open-digital-education/
https://www.jku.at/linz-school-of-education/forschung/zentren/mint-didaktik/code-center-for-open-digital-education/
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The contributions gathered in these proceedings reflect the diversity, creativity, and vitality of current 

research in mathematics education in the digital age. Together, they provide valuable insights into 

how mathematics, technology, and interdisciplinarity can contribute to shaping educational practices 

capable of addressing the opportunities and challenges of an increasingly complex world. 

We would like to express our sincere gratitude to the Local Organising Committee for providing 

participants valuable opportunities for academic exchange, stimulating discussions, and for 

showcasing the Johannes Kepler University and the beautiful city of Linz. We also warmly thank the 

International Program Committee for its advice, commitment and support throughout the 

preparation of the conference. See: https://www.jku.at/linz-school-of-education/news-

events/meda2026/ 

 

The Organising Committee 

Hans-Georg Weigand (Germany), Eleonora Faggiano (Italy), Michal Tabach (Israel), Zsolt Lavicza 

(Austria), and Robert Weinhandl (Austria) 
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