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memory, it has evolved over the almost 40 years of its existence, and various versions 
(such as ACT-* and ACT-R) exist. Based on analogies to computers, ACT has given 
rise to several computer simulations of cognitive processing of different tasks. ACT 
models do not make the semantic/episodic distinction described in Chapter 6, but 
they distinguish among three kinds of memory systems: working memory, declarative 
memory, and procedural memory.

J. R. Anderson (1983) believed that declarative memory stores information in networks 
that contain nodes. There are different types of nodes, including those correspond-
ing to spatial images or to abstract propositions. As with other network models, ACT 
models allow both for activation of any node and for spreading activation to connected 
nodes. Anderson also posited the existence of procedural memory. This memory store 
represents information in production rules. Production rules specify a goal to achieve, 
one or more conditions that must be true for the rule to apply, and one or more actions 
that result from applying the rule.

For example, a typical college student could use this production rule: “If the goal is to 
study actively and attentively (goal) and the noise level in the dormitory is high (con-
dition) and the campus library is open (condition), then gather your study materials 
(action) and take them to the library (action) and work there (action).” Okay, that exam-
ple was a bit contrived. But psychologists, computer scientists, and others have used 
production rules to build computer programs that simulate human problem solving. 
Box 8.1, from J. R. Anderson (1995), presents some examples of production rules for 
multicolumn subtraction.

Box 8.1

Production Rules for Multicolumn Subtraction

If the goal is to solve a subtraction problem,
Then make the subgoal to process to the rightmost column.

If there is an answer in the current column and there is a column to the left,
Then make the subgoal to process the column to the left.

If the goal is to process a column and there is no bottom digit,
Then write the top digit as the answer.

If the goal is to process a column and the top digit is not smaller that the bottom digit,
Then write the difference between the digits as the answer.

If the goal is to process a column and the top digit is smaller than the bottom digit,
Then add 10 to the top digit and set as a subgoal to borrow from the column to the left.

If the goal is to borrow from a column and the top digit in that column is not zero,
Then decrement the digit by 1.

If the goal is to borrow from a column and the top digit in that column is zero,
Then replace the zero by 9 and set as a subgoal to borrow from the column to the left.


