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are arranged. But now notice that the two excised squares are the same color. 
Because a domino must cover two differently colored squares, there is no way 
to arrange 31 dominoes to cover the mutilated checkerboard.

The difficulty most people have with this problem is that they fail to include 
these two pieces of crucial information in their initial representation of the 
problem. Thus, the representation is incomplete. Similarly, in the baseball game 
(man at home) problem described earlier, representing the problem in terms of 
a person sitting in a house would lead you down the wrong path. It would be a 
case of using an incorrect representation—one that included information not 
presented in the problem and not correct.

The choice of representation can often make a great difference. S. H. Schwartz 
(1971), in studying problems such as the women, dogs, children, and jobs 
problem of Box 11.2, found that people who constructed charts like the one in 
Figure 11.3 were much more successful in solving the problems than people 
who merely wrote down names, dogs, jobs, and so forth with arrows or lines 
connecting them (e.g., Cathy—Irish setter; golden retriever—four children).

Here’s another well-known example of a case in which the form of the representation 
can make a problem either very easy or very hard. It’s called the “numbers game,” and 
the objective of each player is to choose three digits from a set of digits such that the 
digits chosen total exactly 15. Two players are given a sheet of numbers, 1 2 3 4 5 6 7 8 
9. They take turns crossing one of the digits off the list and adding it to their own list.
The first player to have three digits totaling 15 (e.g., 5, 6 or 1, 6, 8) wins.

If you were to play this game, what would your strategy be? If you played first, 
which digit would you choose? What if you played second and your opponent had 
first chosen a 5? The first one or two times you play this game, you might find it 
surprisingly challenging. Now look at Figure 11.8, which presents an alternative 
way of representing this game. Notice that, when depicted this way, the difficult 
“numbers game” is actually the game of tic–tac–toe in disguise. Rendered as in 
Figure 11.8, the game is easy, but without this representation, the problem is much 
harder to solve.

LACK OF PROBLEM-SPECIFIC KNOWLEDGE OR EXPERTISE

Until now, we have been discussing general problem-solving abilities in terms of prob-
lems that have a puzzle-like character. The assumption is that most of these problems 
are about equally unfamiliar to everyone and that people go about solving them in 
basically the same way. Other kinds of problems—for example, those in chess or other 
skilled games; textbook problems in physics, geometry, or electronics; computer pro-
gramming; and problems in diagnosis—seem to be different in kind from the puzzles 
we have been talking about. In particular, experts and novices approach most such 
problems differently (Chi, Glaser, & Farr, 1988).

We saw in Chapter 3 that experts and novices differ in their perceptual abilities, with 
experts able to “pick up on” more perceptual information than novices would. Effects 
of expertise are not limited to perceptual abilities, however. Familiarity with a domain 
of knowledge seems to change the way one solves problems within that frame of  
reference. A good example is to compare the ability of undergraduate psychology 

 Figure 11.8: A tic–tac–toe board 
representation of the numbers game.
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