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Abstract: The Compulsory Education Mathematics Curriculum Standards (2022 Edition) explicitly identifies
computational ability as a key component of mathematical core competencies, requiring students to have a clear
understanding of computational objects, comprehend arithmetic principles and algorithms, and perform standardized
and accurate calculations based on rules and laws. In junior high school, students are expected to master various
operations such as real numbers, algebraic expressions, and equations, flexibly select convenient calculation
methods, and combine operations with logical reasoning. Currently, middle school mathematics instruction
commonly suffers from the drawbacks of “uniform teaching, homogeneous training, and neglect of individual
differences,” which severely hinders the differentiated development of students’ computational literacy. Based on
the competency-oriented educational orientation, this paper takes into account the stratified differences in middle

school students’ mathematics learning, draws upon the Zone of Proximal Development theory, and constructs a
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teaching system that includes stratification of learning conditions, objectives, instruction, training, and evaluation.
Combined with empirical teaching data from middle school classrooms, it explores differentiated and gradient
pathways for improving computational ability. Practice shows that the stratified teaching model can accurately
adapt to the cognitive levels of students at different tiers, effectively addressing problems such as calculation
errors, rigid thinking, and unbalanced abilities. It comprehensively enhances middle school students’ mathematical
computational ability and core competencies, providing a replicable practical paradigm for competency-oriented
differentiated instruction in middle school mathematics.
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