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Abstract

The relationship between atomic structure and elemental properties is a very important element
in the understanding of the periodic table and the periodic law of the elements. In this paper,
based on the idea of “prediction-verification-analysis-conclusion”, we take the group of alkali
metal elements as an example to explore the relationship between the structure and properties of
alkali metal elements from “macroscopic phenomena-microscopic explanation-symbolic repre-
sentation”, construct a cognitive model, and form a new perspective on the understanding of ele-
ments and properties. This study will reveal the connection between the properties of elements
and matter, and develop the core qualities of “macroscopic identification and microscopic inves-
tigation” and “evidential reasoning and model cognition” in high school students.
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Figure 1. “Prediction-Validation-Analysis-Conclusion” research strategy process
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Figure 2. Teaching flow chart
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Figure 3. Alkali metal structure infographic
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Figure 4. Schematic diagram of the atomic structure of sodium
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Figure 5. Schematic diagram of the atomic structure of potassium
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Figure 6. Schematic diagram of the atomic structure of gallium
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