Principles of Cognition

Attention Load-Limit Principle  Limits exist on amount of input that can be processed, and on amount of information that can be in a state of activation, at any given time.

Action-Attention Principle  Voluntary action requires attention.

Bottleneck Principle  The time needed to construct and execute a response is the usual limiting factor (bottleneck) on task performances that require responses to a sequence of targets.  Attention capacity is limited; automaticity (learned fast automatic response) eases pressure on attention limits.  Mathematics applications: algorithms for computation and solving equations (sequences of targets) require automation of basic facts and operations for rational numbers and integers, finding reciprocals, identifying terms, writing skills, and distributed practice.

Bootstrapping Principle (distributed exposure?)  A succession of exposures to the same input (reactivation after deactivation) leads to a whole set of similar, successively more detailed representations in memory, until a point of completion. 

Context Principle  Varied contexts (locations, time, examples) are needed for generalization and thus learning.  Automaticity applies in a carefully selected context.  Students need practice in selecting contexts (gearshifting) so that automaticity does not lead to error and confusion.

Cross-Modality Principle  Give word names to pictures that need to be recalled; visualize something related to words that need to be recalled.

Emotion principles  Emotion of voice always dominates word meaning. 

Low arousal is best for difficult tasks; high arousal is best for easy tasks. 

Encouragement Principle  Suggestions and encouragement go farther than we think.  When we direct attention to a particular location, the entire perceptual system is directed toward the location.  Processing of inputs from other locations is inhibited.  Classroom application: use key location shifts to sustain attention.  

Inhibitor Principles  Recognition, action, and depression inhibit perceptual processing.

Making Sense Principle  The brain attempts to make sense (patterns, specifically) of perceptions of the world.  

Microcosm Principle  What cognitive scientists find true in short time spans for small learning tasks is almost always true also for the real world of longer time and larger tasks. 

Practice Principle  Distributed practice (not drill) is critical in learning.

Priming Principle  Activation of a logogen will partially activate an entire network of ideas (words, actions, objects, sensations) that are associated with that logogen.  Meaning primes better than features.

Public Education Repair USA (PERUSA) Principle.  If encoding (learning) is to have any functional significance, it must be followed by retrieval in the appropriate context.  Encoding of representations in memory (initial learning) is not enough.  

