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with the components of the other; the army is analogous to the rays, the capturing  
of enemy forces is analogous to the destruction of the tumor, and the convergence 
of soldiers at the fortress is analogous to the convergence of rays at the site of the 
tumor. To use the analogy, participants must engage in the “principle-finding” anal-
ysis described by Duncker, moving beyond the details and focusing on the relevant 
structures of the problem. Gick and Holyoak (1980) referred to this process as the 
induction of an abstract schema (using the term in the ways defined in Chapters 7  
and 8). They presented evidence that participants who construct such a representation 
are more likely to benefit from work on analogous problems.

It is interesting that participants often needed to be explicitly told to use the story 
of the general to solve the tumor problem. Only 30% of participants spontaneously 
noticed the analogy, although 75% solved the problem if told that the story of the 
general would be useful in constructing the solution (for comparison, only about 
10% solved the problem without the story). This is similar to a finding reported 
by Reed, Ernst, and Banerji (1974): Participants’ performance was facilitated by 
their previous work on an analogous problem, but only if the analogy was pointed 
out to them.

In later work, Gick and Holyoak (1983) found that they could do away with explicit 
hints if they gave two analogous stories rather than one. Participants read the story 
of the general and a story about a fire chief’s putting out a fire by having a circle of 
firefighters surround it and all throw buckets of water at once. Participants were told 
the experiment was about story comprehension and were asked to write a summary 
of each story and a comparison of the two stories before being given the tumor 
problem to solve. The authors proposed that providing multiple examples helps par-
ticipants to form an abstract schema (in this case, what the authors called a “conver-
gence” schema), which they later apply to new analogous problems. Catrambone and 
Holyoak (1989) further suggested that unless participants were explicitly asked to 

compare stories, they did not form the necessary schema 
with which to solve the problem.

BLOCKS TO PROBLEM SOLVING.........................

A problem, by definition, is something that can’t be 
solved in a single obvious step. For instance, we do not 
count combing our hair as an instance of problem solving 
because the step of using a comb does not require much 
thought and no particular obstacles need to be overcome.

Problem solving, in contrast, carries the meaning of a goal 
with some barriers or constraints. Sometimes the barri-
ers and constraints are so strong that they prevent, or at 
least seriously interfere with, successful solution. In this 
section, we will review some factors that apparently hinder 
solving a variety of problems.

MENTAL SET

Figure 11.4 presents a number of problems on the same 
theme: obtaining an exact amount of water given three 
different-size measuring jugs. Before reading on, work on 
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 Figure 11.4: The water jar problem.
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Psychological Monographs, 54(6, Serial No. 248), p. 1.


