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the 13th line in Box 11.2 that Debbie owns the Bernese Mountain dog. The problem 
solver would enter that information into his chart. But if the problem solver backed up 
to the point at which he made the incorrect assumption (i.e., knew that either Debbie or 
Linda was the golden retriever-owning, mother-of-four executive), he would now know 
it is Linda, and this information would be necessary to solve the rest of the problem. The 
key to backtracking, then, is for the problem solver to keep close track of choice points—
places where he made a provisional assumption—so that, if subsequent work leads to a 
dead end, he can “back up” to that choice point and make a different assumption.

REASONING BY ANALOGY

The next problem, known as “the tumor problem,” is famous in the literature:

Given a human being with an inoperable stomach tumor and rays that destroy organic 
tissue at sufficient intensity, by what procedure can one free him of the tumor by 
these rays and at the same time avoid destroying the healthy tissue that surrounds it?

Originally posed to participants by Duncker (1945, p. 1), the problem is often a iffi-
cult challenge. Duncker argued from studying the performance of several participants  
(Box 11.3 presents an example protocol) that problem solving is not a matter of blind 
trial and error; rather, it involves a deep understanding of the elements of the problem 
and their relationships. To find a solution, the solver first must grasp the “functional 
value of the solution” (p. 4) and then arrange the specific details. The solution to the 
tumor problem is to send weak rays of radiation (weak enough so that no individual 
ray will inflict damage) from several angles, such that all rays converge at the site of the 
tumor. Although the radiation from any one ray will not be strong enough to destroy the 
tumor (or the healthy tissue in its path), the convergence of rays will be strong enough.

Box 11.3

Protocol From One of Duncker’s (1945) Participants

  1.	 Send rays through the esophagus.

  2.	 Desensitize the healthy tissues by means of a chemical injection.

  3.	 Expose the tumor by operating.

  4.	 One ought to decrease the intensity of the rays on their way; for example—would 
this work?—turn the rays on at full strength only after the tumor has been reached. 
(Experimenter: False analogy; no injection is in question.)

  5.	 One should swallow something inorganic (which would not allow passage of the rays) 
to protect the healthy stomach walls. (E: It is not merely the stomach walls which are 
to be protected.)

  6.	 Either the rays must enter the body or the tumor must come out. Perhaps one could 
alter the location of the tumor—but how? Through pressure? No.

  7.	 Introduce a cannula.—(E: What, in general, does one do when, with any agent, one 
wishes to produce in a specific place an effect which he wishes to avoid on the way 
to that place?)

  8.	 (Reply:) One neutralizes the effect on the way. But that is what I have been attempting 
all the time.


