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Research on the Application of Multiple Solutions for a Single High School
Mathematics Problem in Enhancing Students’ Core Competencies

Zhao Yu
Xi'an Huyi District No.4 High School, Xi'an, Shaanxi 710312

Abstract : Inthe context of deepening the cultivation of core competencies in high school mathematics curricula,
the teaching approach of multiple solutions for a single problem, utilizing diverse problem-solving
paths as its vehicle, has emerged as a significant pedagogical method for implementing the six
core competencies: mathematical abstraction, logical reasoning, mathematical modeling, intuitive
imagination, mathematical operations, and data analysis. This paper explores the intrinsic mechanisms
linking multiple solutions for a single problem with the enhancement of core competencies, analyzing
its appropriateness in terms of holistic development, long—term effectiveness, and tailored instruction,
as well as its specific cultivating functions for each core competency. Furthermore, it proposes
teaching implementation strategies from three perspectives: constructing problem scenarios, balancing
teacher—student roles, and evaluating thought processes, and designs competency cultivation paths
for different knowledge modules such as functions, sequences, geometry, and practical applications.
Meanwhile, it points out common misconceptions in current teaching, such as emphasizing multiple
solutions over unification, focusing on results rather than processes, selecting inappropriate problems,
misidentifying the subject, and using a singular evaluation method, and provides corresponding
optimization suggestions. Scientifically implementing the teaching of multiple solutions for a single
problem can effectively break students' single—-minded thinking patterns, promote deep learning and
knowledge transfer, and achieve a transformation from solving problems to addressing issues, which
holds significant practical value for comprehensively enhancing high school students' mathematical
core competencies and implementing high—quality mathematics instruction.

Keywords : high school mathematics; multiple solutions for a single problem; core competencies;
teaching strategies
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