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SUPPORT OF ARGUMENTATION AND REASONING WITH 11-12-
YEAR-OLD PUPILS
Maria Slavickova,™ Jarmila Novotnd, Jakub Michal ™ and Peter Vankis ™
Abstract

The workshop will focus on argumentation and reasoning. Arguments suitable for
smooth transition between primary and lower secondary levels will be presented,
exemplified, analysed, and discussed.
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Theoretical background

The significance of textbooks in the educational system is widely acknowledged,
and their content plays a crucial role in student learning (Haggarty & Pepin, 2002).
Various scholars in the field of mathematics education have focused on
identifying the different forms of reasoning that are communicated through
textbook problems (e.g., Silverman & Even, 2015). Stylianides (2009) developed
a framework that can serve as an analysis tool for textbook examination and a
teaching aid in professional development sessions for teachers. Similarly, Sevinc
et al. (2022) presented an integrated framework for examining modes of reasoning
in mathematics textbooks, which is most relevant to our workshop (see Table 1).

Ways of reasoning Short
characteristic

1) Appeal to authority No reasoning

2) Simple (1-step) deduction Using one premise

3) Mathematizing Decontextualization

4) Reasoning by analogy Using several cases

5) Reasoning with empirical arguments/specific cases | Generalization from

: - - specific cases
e Making claims and generalizing p

e Justification of claim

6) Developing conclusions/justifying/ rejecting through | Conclusion derived

deductive reasoning from the given
e Generic example information
e Counterexample
e Systematic enumeration
e Other
7) Other e.g., abductive

Table 1: Categorization of R&P tasks based on the framework Sevinc et al. (2022, p.
2085)

To focus our work, we limited ourselves to specific areas of mathematics
presented in two textbooks for 5th grade students (aged 11-12). After reviewing
available textbooks in Slovakia and the Czech Republic, we chose two: Novotna
et al., 1996 (referred to as Textbook A) and Sedivy et al., 2001 (referred to as
Textbook B). We selected these books for their unique approaches to presenting
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new ideas and their focus on discovery and problem-solving.

Textbook A approaches mathematics from a practical perspective, encouraging
students to solve problems from various fields and everyday situations. This
textbook emphasizes experimentation, modelling, data collection and analysis,
and critical thinking to help students find optimal solutions through various
methods. The book encourages an active approach to learning, allowing students
to discover new concepts on their own and draw their own conclusions

On the other hand, Textbook B is widely used in lower secondary schools and is
popular among mathematics teachers. This textbook introduces new concepts
through short activities and familiarizes students with new terminology and
procedures. While the wording in this book is not explicitly focused on reasoning,
many concepts are implicitly presented through the questions posed to students

Description of the planned sessions

Our workshop is designed to provide participants with a comprehensive
understanding of three distinct perspectives, each discussed in the separate
section. In the first two slots we will focus on two interconnected perspectives:
(1) identifying who takes an active role in educational situations presented in
textbooks, (2) the types of reasoning and proof (R&P) tasks that are presented in
textbooks.

The first slot will be focused on the algebra and arithmetic, the second one on the
geometry. By doing so, participants gain a better understanding of the various
stakeholders involved in the educational process and can develop strategies to
address their unique needs and learn about different R&P task categories and how
to sort them using the framework presented in Table 1.

The final slot of our workshop will be dedicated to the re-design of existing
mathematical tasks to support their potential for the development of R&P skills.
Through this exercise, participants will learn how to identify key areas for
improvement in existing tasks and develop strategies to modify them. This is an
important skill for educators who want to ensure that their students are prepared
to tackle real-world challenges through the development of R&P skills.

Throughout the workshop, participants will have the opportunity to engage in
hands-on activities and collaborate with peers to develop a deeper understanding
of the material. Our goal is to create a supportive learning environment where
participants can feel comfortable asking questions and sharing their ideas.

We believe that the knowledge and skills gained from this workshop will be
highly beneficial to educators, curriculum developers, and anyone interested in
improving the quality of educational materials. By focusing on the three
perspectives outlined above, participants will be better equipped to create
engaging and effective educational experiences that promote the development of
R&P skills.
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DIGITAL INNOVATIONS IN MATHEMATICS TEACHER EDUCATION
AT THE UNIVERSITY LEVEL
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Abstract

For mathematics teacher education, the use of digital tools at the university level is of
major importance, addressing both, content-related as well as educational-related topics.
The workshop will present theoretical concepts and research findings from different
projects. The participants will have the opportunity to explore and reflect selected digital
learning materials, developed for different courses and modules.

Keywords: mathematics teacher education, digital tools, OER, interactive videos

The workshop focuses on the project DigiMal.nrw, which aims at developing
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