Authors respond to Sokolowski:

We agree and differ with Sokolowski regarding the role of analogy in physics learning. Yes, analogies are knowledge in and of themselves apart from the examples, and analogies initially demand additional student effort or cognitive overhead (Clement, 2004).  Each classroom teacher is most familiar with the needs of their students and the classroom curricular goals; the teacher must decide when, where, which, at what level of complexity, and even with which individual student the use of analogy is appropriate.

Much research indicates that the use of analogy in conceptual learning is almost certainly unavoidable, and we particularly disagree with Sokolowski's contention that section A must be complete before teaching section B via analogy.  We believe that the pedagogical power in using physically analogous situations is due to the fact that analogies are not identical situations; analogies are always only approximately similar and serve to promote the development and illustration of abstract models.  A perfect and complete analogy would be a tautology, of no pedagogical power whatsoever.  The processes of creating abstract models and visualizations by recognizing and mapping features between different phenomena and problems lie at the heart of how science is done (and how individuals conceptually learn).  Moreover, this procedure flows back and forth so that meaningfully learning section B inescapably reinterprets and enlarges the models constructed by students when they learned section A.  So it often makes sense for an instructor to introduce a new idea in section B simply due to pedagogical constraints and then map backwards into section A.  This is a typical of how physics majors learn about Gauss' Law while constrained by mathematics courses: first for electrostatics, then later for gravitation. 

The analogies presented in our paper are keyed to some of the most powerful unifying ideas in physics – invoking and visualizing field theory, geometrical symmetry and conservation laws, and these powerful ideas do reflect physics content that are usually (at least implicitly) part of introductory physics.  Thus, these analogies do much more than simply link specific individual problems and phenomena often studied in introductory courses; these analogies (hopefully) re-illustrate unifying ideas quite apart from the individual problems and phenomena.  Again, the classroom teacher is the most informed person on the scene and must decide how and when to use whatever pedagogy – not all students might benefit from gravitostatics exercises at the expense of the analysis of gravitational field inside a theoretically hollow earth, or of an electrophorus.  

Because of their complexity, analogies don't readily lend themselves to standardized testing.   While we recognize that these analogies may very well not be your tested content, we believe our analogies are in fact at the very heart of introductory electric and gravitational forces.
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