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start of the task, but they were told 
they wouldn’t need to achieve this 
goal until after an exploration period; 
others (called “nonspecific goal” par-
ticipants) weren’t told what the goal 
was until after the exploration period. 
After the exploration period, all par-
ticipants were given a diagram sim-
ilar to Figure 11.12 but without any 
of the links shown and were asked to 
draw links between inputs and outputs, 
placing directions and weights on the 
links if they thought they knew them. 
From this, the researchers derived a 
“structure score” to calculate a partic-
ipant’s degree of knowledge about the 
correct values of the links’ directions 
and weights.

ticipants. Both groups 
ues for the outputs,

(2002) did a follow-up study in 

participants were more likely to 
Presumably, having a specific goal can cut down on the amount of effort devoted to 
searching the problem space, in Newell and Simon’s terminology, although this can 
have its costs, depending on the task.

The problem space hypothesis can also be recruited to help us understand how blocks 
to problem solving work. Searches that fail to explore parts of the space (e.g., because 
of mental set) can block problem solving when the solution lies in a part of the space 
that isn’t searched. Incomplete or incorrect representations are likely to result in the 
construction of an incomplete or incorrect problem space, which in turn also harms 
problem solving. The acquisition of expertise is another way to explore problem 
spaces. Expertise presumably allows people to develop better hunches about which 
areas of the problem space will be most useful to explore and in what order exploration 
is most likely to yield results.

EXPERT SYSTEMS....................................................................................

The problem space hypothesis has been used to create expert systems, computer pro-
grams designed to model the judgments of one or more human experts in a particular 
field. Expert systems contain a knowledge base, which stores facts relevant within that 
field. They typically also contain a set of inference rules (of the form “If X is true, then 
Y is true”), a search engine that the program uses to search the knowledge base using 
the inference rules, and some interface, or means of interacting with a human user who 
has a question or problem for which he or she is consulting the expert system (Benfer, 
Brent, & Furbee, 1991).
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 Figure 11.12: The water 
tank system (note that Cl 
concentrate is the chlorine 
concentrate output).

Source: Burns, B. D., & Vollmeyer, R. (2002). 
Goal specificity effects on hypothesis testing 
in problem solving. Quarterly Journal of 
Experimental Psychology A, 55, p. 245.


