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Abstract

As an important specialized basic course for architectural engineering and its related subjects,
“Building Materials” is generally considered by the students to be boring, requiring rote memori-
zation, which is further exacerbated by the conventional “cramming” teaching method. To address
this issue, based on the fundamental principles of material science, some simple underlying logic
is introduced into the teaching of this course, to help the students to avoid the rote learning and
master better the relevant principles. This will not only enable them to have sufficient knowledge
about the commonly used building materials, but also enable them to apply it to deal with a newly
developed building material. This paper presents discussions around a common parameter of ma-
terials, “porosity”, in three levels, from its concept introduction, to its classification, roles and re-
lationships with other properties, to its use in practical engineering applications. Such a “from the
easiest to the hardest” or “step by step” methodology, would make the students easily follow and
understand better the relationships between porosity and other important physicochemical prop-
erties. Such a novel teaching strategy based on the fundamental principles and underlying logic of
material science has been proven feasible and effective in the teaching of “Building Materials”, in-
creasing significantly the students’ interest and engagement in this course study.
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Figure 1. Scanning electronic microscope images of hydrated cement (a) and sandstone (b)
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Figure 2. Relationships between porosity and other important properties
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Table 1. Relationships between different densities of a material and volumes, and the calculation equations
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Table 2. Variation relationships between porosity and various properties of a material
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