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Abstract: For a quantitative understanding of acid-base equilibrium in an aqueous solution, knowledge of the quantitative
relations between chemical species such as mass balance, charge balance, and proton balance are necessary. However, it is
often difficult to derive their specific equations from chemical reaction formulae, even if their concepts, which come from
conservation rules and stoichiometry, are understood. Therefore, the chemistry class helped students to observe quantitative
relations and practice their specific equations, which included exercises to visualize the reaction solution using molecular
models. An evaluation using the pretest and post-tests found positive effects of such exercises. This study discussed the role
of the molecular models in the learning of quantitative relationships in chemical reactions from the viewpoint of a
representation network which was consist of three elements of symbolic, pictorial and active representation. The molecular
models as active representation could accelerate the learning by working with chemical reaction formulae as symbolic
representation and the tables of reaction patterns as pictorial one in the network.
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