Applying Learning

	Discovery, problem-solving, and creativity are but ordinary thinking applied to specific domains.

Rapid, accurate recall of domain knowledge is usually very helpful.

Another application -- critical thinking -- is often an effort to restrain the brain from too much natural processing, such as formation of superficial classifications and relationships.

Examples: optical illusions work because the brain tries to organize the visual inputs in the simplest way.

Race and gender prejudice emanate from the brain’s natural tendency 

to classify into categories and then rank-order the categories.

	Discovery
	Problem-Solving
	Creativity 
	Critical Thinking

	Searches for and generation of

· hypotheses

· experiments

· data patterns

· representation

· instrumentation

and cycling back for more searching and generating.
	Finding/moving in steps, initial state to goal state.

· Saturation*

· Incubation

· Illumination

· Verification

(Modification, Application)

*mastery of domain knowledge
	Forming new analogies, as when a painting, book, song, sculpture, movie, story, etc., reflect a common life experience in an illuminating way.  Involves saturation, incubation, illumination as in problem solving. 
	Consciously preventing one’s mind from replacing reason with familiarity or atmosphere (as in syllogistic fallacy) or cosmetic organization (tendencies to classify and rank order where none exist.) 

	Can be modeled; can be facilitated through carefully-structured environment.
	Can be taught through

modeling (with fun),

strategy inventories, and

interest identification.
	Can be modeled and encouraged.  Preparation involves forming an initial problem representation
	Consciousness can be raised through exposure to examples of erroneous thinking.

	Search for new classifications and relationships
	Critical thinking can overcome a number of classifiable errors in thinking.

	Strategy inventories include such as

draw a picture (build a model), work backwards, make a chart or table,

use an auxiliary element or ideal case, use a variable, use an equation. 
	

	Other strategies include change the form of the problem, use a spreadsheet, use a geometric transformation, look for unseen data, look for a hidden assumption, look for a pattern, use partial results, guess and test, work an easier related problem, applying analogies, and use the data somehow.

More general problem-solving strategies include hill-climbing (generating and testing one solution at a time), means-end analysis (generating subgoals), and use of a decision tree. 
	Among these are the conjunction fallacy, representativeness, atmosphere, belief-bias, availability, similarity judgement, and false analogy.

	The existence of special inborn talent for the applications listed above is not supported by research in cognitive psychology.  All infants teach themselves complex speech via innate problem-solving methods. 


