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Exploring Beginning Teachers' Ability to Design Mathematical Games

RuoXi Guo, RuiZhe Han"
School of Management, Jinan University, Guangzhou 510632, Guangdong, China

Abstract: This paper investigates how novice secondary-school mathematics teachers develop problem-posing
skills through the design of game-based mathematical tasks. Conducted within a graduate-level teacher education
course, the study engaged 14 early-career teachers working in pairs to explore mathematical games, analyze their
underlying structures, and create original classroom-ready tasks. Using a qualitative case study approach, we focus on
two representative pairs: one that undertook a reflective inquiry into the classical NIM game and another that designed
two novel, parity-based strategy games. The findings address how teachers engage with mathematical games as tools for
creative task design, how the design process supports pedagogical insight and the development of teacher identity, and
what forms of mathematical and instructional reasoning emerge during task creation. Participants reported heightened
creativity, deeper conceptual understanding, strategic reasoning, and an evolving sense of pedagogical agency. The
study underscores the value of integrating structured opportunities for problem design into mathematics teacher
education programs as a means of cultivating reflective, innovative, and student-centered educators.
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