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Abstract

The "Compulsory Education Mathematics Curriculum Standards (2022 Edition)" clearly states that
computational ability is an important component of students' core mathematical literacy, emphasizing that
students should be able to think about the real world with mathematical thinking, and computational ability
is the foundation and key to this kind of thinking. Although the new curriculum reform emphasizes
algorithm optimization and understanding of calculation principles, there are still common problems in
current primary school mathematics calculation teaching, such as focusing on results rather than processes,
emphasizing algorithms over calculation principles, mechanical repetitive training, and ignoring individual
differences among students. Therefore, this study aims to systematically explore the manifestations, causes,
and optimization strategies of calculation errors among sixth-grade students, with the expectation of
providing theoretical basis and practical references for improving calculation teaching and enhancing
students' computational literacy.

This study comprehensively employs test methods, questionnaire methods, interview methods, and
text analysis methods to conduct a survey of sixth-grade students at Y Primary School in S City. Based on
the "Sixth-Grade Students' Mathematics Calculation Test Paper" compiled through three rounds of expert
consultation, combined with students' homework, test papers, and interviews with teachers and students, a
comprehensive analysis of the error status of students in the four major fields of "Numbers and Algebra",
"Graphics and Geometry", "Statistics and Probability", and "Comprehensive and Practical" is conducted.
The research finds that students perform best in the "Numbers and Algebra" field and weakest in the
"Comprehensive and Practical”" field, and there are significant correlations among the fields. The main
manifestations of error characteristics are: confusion in concept understanding, procedural operation
mistakes, insufficient spatial imagination and geometric operation ability, data interpretation deviations,
and disconnection between problem-solving strategies and actual situations.

Through further analysis, the causes of errors are classified into three aspects: students' learning,
teachers' teaching, and the educational system and curriculum evaluation. Corresponding optimization
strategies are proposed. In terms of students' learning, it is necessary to systematically build good learning
habits, stimulate intrinsic motivation and positive attitudes, and enhance metacognition and self-monitoring
abilities. Regarding teachers' teaching, precise and differentiated teaching should be implemented, the
foundation should be consolidated and the understanding of calculation principles deepened, and the design
of exercises and feedback mechanisms should be optimized. In the aspect of curriculum implementation
and evaluation system, large-unit integrated teaching should be carried out, the teaching hours for

calculation correction should be increased, the process evaluation mechanism should be strengthened, and a



diversified evaluation subject system should be constructed. These strategies aim to help students establish
scientific calculation habits, improve their understanding of calculation principles and application of
knowledge, and promote teachers to optimize teaching and achieve collaborative education between home
and school. The optimization strategies proposed in this study provide a systematic practical path to solve
calculation errors of sixth-grade students, and it is expected to offer beneficial references for front-line
teachers to improve calculation teaching and effectively enhance students' core mathematical literacy.

Key words: Primary school mathematics; Calculation errors; Error characteristics; Cause analysis;

Optimization strategies
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