The authors reply:

While we respectfully but strongly disagree with the commentator's letter, we would like to start by thanking him for challenging us on such important points with his commentary.  Writing this response helped us to identify and make explicit important assumptions to our article and our teaching.  In particular, we disagree with the commentator over the scope, role and import of analogies in teaching, and the necessity that ... section A must contain all the types of concepts... and emphasize these strongly enough... before learning about section B [our paraphrase –EDITOR PLEASE VERIFY THIS LAST  IS WHAT THE COMMENTATOR MEANS].
We feel that amongst the most important physics concepts are those fundamental ways of describing those patterns in nature that underlie many classes of physical phenomena – those methods, analyses, representations and classes of analogies that cross disparate fields of physics.  Such concepts include conservation laws, symmetry and field theory as relevant examples common to electrostatics and gravitation (and to the propagation of sound, optics, structural mechanics and so forth).  We feel these concepts are themselves fundamental to physics and as important as (if not ultimately prerequisite to) specific problem solving in electric fields or gravitation, though they are often left to languish in standardized high school testing in physics.  Hence, some of the stated author's student's views are in accord with our beliefs.

For example, because we believe that the concepts characterizing radial symmetry such as 1 / r^2 phenomena are so profound in themselves, we feel that it can be appropriate to make classroom arguments from inverse square law behavior based on simple student optical activities and instructor optical demonstrations as part of introducing Coloumb's law -- even if a chapter or unit upon optics has not yet been introduced or developed.  We feel human learning is unavoidably more holographic and non-linear than the commentator suggests, which is also a characteristic of physics itself -- such parallels have been formally explored by Piaget and Garcia (a physicist).

Further, we feel the work of Arons, Bruner, and Piaget & Garcia support our interpretations that incomplete learning and spiral curricula are unavoidable characteristics of human learning, with or without instructor planning and intervention.  We further interpret these authors as suggesting that incomplete learning and incomplete knowledge are a fundamental characteristic of the process of science itself.  It may even be that learning and teaching physics without use of analogy is impossible (as well as impractical).  We are still learning the concepts of section A decades after first finding out about section A in grade school, and suspect we may never complete learning more about section A – and this is an important part of why we find learning and teaching physics so rewarding.

Dan MacIsaac and Sue Saeli
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