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at the initial state and ending at the final goal state constitutes a path 
through the problem space. Figure 11.10 depicts a generic solution path; 
Figure 11.11 depicts a part of the problem space for the Towers of Hanoi 
problem.

Good problem solving is thought to be the creation of efficient paths—
ones that are as short as possible and take as few detours as possible 
between the initial state and the goal state. It is assumed the best paths 
are found through searching, with thorough searches being more likely 
to turn up solutions. Researchers in the field of artificial intelligence have 
created different search algorithms to search through problem spaces 
(Nilsson, 1998; Winston, 1992). One is depth-first search, which goes as 
far down a graph as it can to search for a goal state before backing up to 
examine alternatives. Another is breadth-first search, which examines all 
nodes at a given level to search for a goal state before delving deeper into 

the graph. Different algorithms have different probabilities of success depending on 
the nature of the graph, of course.

A study by Burns and Vollmeyer (2002) 
yielded some nonintuitive findings relevant 
to the idea of searching through problem 
spaces to generate solutions. These authors 
believed that exploration of a problem space 
would yield better performance. Moreover, 
they believed that exploration was more 
likely when the process was not curtailed by a 
person’s eagerness to achieve a specific goal.

Burns and Vollmeyer (2002) used the task 
depicted in Figure 11.12. Participants were 
asked to imagine that they worked in a lab-
oratory and that they were trying to figure 
out how to control various inputs to achieve 
a certain water quality effect. They could 
work at this task by changing inputs (salt, 
carbon, and lime) and observing what hap-
pened to the outputs (oxygenation, chlorine 
concentration, and temperature). In reality, 
the inputs had linear relationships showing 
in the figure—for example, a change in the 
salt input produced an increase in the chlo-
rine concentration—but participants were 
not told what the relationship between input 
and output was (i.e., they weren’t shown the 
values on the arrows in the figure).

All participants were told they would even-
tually be asked to achieve a certain goal in 
terms of specific values for the outputs. Some 
of the participants (called “specific goal” par-
ticipants) were given the specific goal at the 
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 Figure 11.10: A solution 
path through the problem 
space.
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 Figure 11.11: A part of the problem space for the Towers of Hanoi 
problem, showing the solution.


