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Paradox?

In order to understand and appreciate a generality, it is necessary (at least very valuable) to have some examples; to understand and appreciate an example, it is necessary to know what is being exemplified.

Example Spaces

To appreciate something as an example of something else, it is useful to know what features, aspects or details can be changed, and still the object remains an example (dimensions of possible variation). It is also useful to know the range of permissible change. 

Knowing what changes break the exemplariness is also valuable (the boundaries of ranges of permissible change).

Knowing how to construct, alter, modify, tinker with examples within an example space is essential.

Example spaces are idiosyncratic and context dependent. The richer the structure and interconnections, the more likely the example space accessed at any one time is as extensive and relevant as possible.

Conjecture: 

Often learners are unaware of important dimensions of possible variation, and are aware of restricted ranges of permissible change.

This may be the source of confusion and incomplete communication with tutors who are aware of more dimensions of possible change and of broader ranges of permissible change.

Ways of Working on Developing and Enriching Example Spaces

Another & Another

Ask learners to construct an example; when they have done that, ask for another; when they have done that ask for another.

It seems that very often by the third request people are beginning to explore possibilities creatively.  Hearing other people’s dimensions of variation and ranges of permissible change may open up new possibilities for them.

Sequential Constraints

Ask learners to construct an object, then the same object but with an additional constraint; then the same object with yet another additional constraint; …

This is very effective if you believe that learners have a limited class of examples available to them.  Use the constraints either to force them into new territory, or to lure them into using the same example several times, at which point you then ask them to go back and find examples at each stage which are not examples at the next stage.  The idea is to alert them to greater generality in the early stages. This strategy can be used by learners when solving problems, because most problems ‘to find’ are construction tasks.

What is exemplified by …?

Present learners with an object and ask them which theorems, concepts, techniques it can be used to illustrate or exemplify.

Undoing a Doing

Take a standard exercise and use the conclusion as data and ask for what can be said about the object.

This generates flexibility in thinking, and probes understanding of the role of conditions in theorems and definitions.

Care when presenting examples

Examples constructed in the spur of the moment often have weaknesses: particularities which may be misleading such as parameters being confused with structural elements.

When an example is presented, draw attention to pertinent dimensions of possible variation and associated ranges of permissible change.

When you present a theorem, draw attention to what the theorem states is invariant and what is permitted to change. Most theorems present an invariance in the midst of change, but learners frequently fail to appreciate the importance of conditions which limit the change, and sometimes do not fully appreciate the invariance.
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