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Abstract

In order to respond to the requirements of the education policy on the integration of mathematical
culture into teaching and to solve the cognitive difficulties caused by the abstraction of derivation
in the learning of the formula for the sum of the first n terms of the isoperimetric series, the study
explores the path of teaching optimization based on the historical perspective. By designing the
classic situation of the chess grain problem to introduce the topic, combining with multiple histori-
cal and cultural cases to sort out the four methods of derivation, namely, the method of subtracting
by mistake, the method of removing the end by pinching the head and the tail, the method of ex-
tracting the factors, and the method of the equiprobability theorem, and constructing the teaching
method of “Observation and Conjecture - Logical Proof - Practical Application”. The teaching frame-
work of “Observation and Conjecture - Logical Proof - Practical Application” is constructed. The in-
tegration of the history of mathematics significantly improves students’ understanding of the es-
sence of formulas: by reproducing mathematicians’ thinking paths, abstract formulas are visualized
as operable inquiry processes, effectively reducing the difficulty of learning; at the same time, the
comparative analysis of mathematical methods of different civilizations broadens students’ cultural
horizons, stimulates their interest in inquiry, and promotes the development of core literacy skills,
such as mathematical abstraction and logical reasoning. The in-depth integration of the history of
mathematics and classroom teaching can optimize the logic of knowledge construction, enhance the
cultural identity of the discipline, provide a feasible paradigm for core literacy-oriented teaching
practice, and have the value of promotion.
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