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The terms “abstract” and “concrete” are widely used in physics education research, and are linked to core
educational concepts such as transfer and conceptual change. They are also pivotal in arguments for the
development of educational materials. For example, a “modern” first year physics text book contains an abun-
dance of concrete examples. Some commentators argue that this allows the material to be more accessible and
relevant for students. Others argue that it obscures the underlying abstract physical principles and hinders
knowledge transfer. However, given that the terms “abstract” and “concrete” originated in a priori philosoph-
ical inquiry, and have since been adopted by diverse disciplines including cognitive psychology, linguistics
and artificial intelligence, it is unsurprising that their meaning can differ substantially both between and
within disciplines. We present four different ways in which the “abstract/concrete” distinction is employed
in education research: (i) immaterial/material; (ii) general/particular; (iii) sparse/rich; (iv) unfamiliar/familiar.
In particular, we critique the “sparse/rich” distinction as it is used in the widely cited studies of Kaminski
et al. and suggest that other theoretical concepts, such as cognitive resources and working memory may be
more productive in explaining their results. In sum, we argue that an interrogation of the reasons for using
the terms “concrete” or “abstract” will point toward more productive theoretical tools that provide greater
conceptual clarity, and avoid the inherent ambiguity of the “abstract/concrete” distinction.
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