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Supplementary Material

Examples of Chemical Representations in the Physical Sciences textbooks.
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Figure A. An Example of a multiple representation of the three states of water, which consists of
two separate representations, a macro and a symbolic one (a); a hybrid representation with sub-
micro and symbolic characteristics (b); an example of a photograph showing a macroscopic
representation (c); a submicroscopic representation showing the mixture of methanol and water
(d); and a symbolic representations showing the signs of internationally used hazard symbols (e).
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Figure B. Example of an explicit representation which the meaning of each surface feature is
clearly mentioned (a), an implicit representation which the meaning of only some surface features

is mentioned clearly (b), and an ambiguous representation in which there is no indication
suggesting the meaning of any surface feature (c).
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Figure C. Example of a completely related and linked (a), a completely related and unlinked (b),
and a partially related and unlinked representation (c).
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Figure D. Example of an existence of appropriate caption (a), a problematic caption (b), and a
drawing with no captions (c).
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