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Psychology before the computer

Wilhelm Wundt
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Miller, Galanter & Pribram, 1960






Qui ckTi meE and a
decompressor
are needed to see this picture.

McCulloch & Pitts, 1943



QuickTimeE and a
decompressor
are needed to see this picture.

Rosenblatt, 1958



Computational psychology Computational neuroscience

Production systems Decoding models

Reinforcement learning
Bayes nets

Neuron models

Decision making models

Neural networks

Dynamical systems models
Formal models of memory
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Wh at Il S a OoOmodel

Models are (1) theories or (2) surrogates or (3) both







Hierarchical structure

MAKE INSTANT COFFEE
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Hierarchical models of action

(e.g.,Cooper & Shallice, 2000; Estes, 1972; Houghton,
1990; MacKay, 1987, Rumelhart & Norman, 1982)

‘ MAKE INSTANT COFFEE
ADD GROUNDS

A Schemas as primitive elements

ADD SUGAR FROM
SUGARBOWL / PACKET

A Hierarchical structure of task
built directly into architecture
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An alternative approach

at at+1 at+2
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A p, S, a = patterns of activation over simple processing units
A Weighted, excitatory/inhibitory connections

A Weights adjusted through gradient-descent learning in target
task domains



Recurrent neural networks

A Feedback as well as feedforward connections

A Allow preservation of information over time

A Demonstrated capacity to learn sequential

behaviors
(e.g., Cleermans, 1993; Elman, 1990)




The model
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Ballard, Hayhoe, Pook & Rao, (1996). BBS.






