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Means–ends analysis is not always the optimal way to reach a solution, however, 
because sometimes the optimal way involves taking a temporary step backward or fur-
ther from the goal. For example, imagine you live in an eastern suburb of Los Angeles 
but want to take a flight from Los Angeles to Denver. To do so, you first need to go to 
the airport, and that means moving, temporarily, a greater distance (farther west) from 
your goal than your current distance. Means–ends analysis can make it difficult to see 
that the most efficient path toward a goal isn’t always the most direct one.

WORKING BACKWARD

Another general problem-solving technique is called working backward. Its user ana-
lyzes the goal to determine the last step needed to achieve it, then the next-to-last step, 
and so on. In the problem of getting to my high school friend’s house, for instance, the 
very last step is to walk from outside her front door into the house. The problem in 
getting to her front door from the Manchester, New Hampshire, airport can be solved 
by taking a cab to her house. I can get a cab at the airport, and so on. Working backward 
often involves establishing subgoals, so it functions similarly to means–ends analysis.

Working backward is a very important technique for solving many problems, including 
the famous Towers of Hanoi problem depicted in Figure 11.2. A successful episode of 
problem solving might be something like the following: “First I have to get the bot-

tom disk moved over. But to do that I 
have to move the top two disks. I can 
do that if I move the second disk to 
the spare peg, but to do that I have 
to move the top disk out of the way. 
I could do that by temporarily mov-
ing it to the goal peg, then moving 
the second disk to the spare peg, then 
moving the top disk back to the spare 
peg, then moving the bottom disk 
over.” Notice that the solution pro-

cess usually does not start with the problem solver making a move and seeing what hap-
pens. Instead, after only a little practice, the usual pattern is to plan moves in advance, 
setting up many intermediate goals along the way (Egan & Greeno, 1974). Of course, 
it takes a few trials before the problem solver adopts the correct solution; if the puzzle 
consists of more than three disks, the participants are unlikely to solve it with the min-
imum number of moves on the first few trials (Xu & Corkin, 2001).

Working backward is most effective when the backward path is unique, which makes 
the process more efficient than working forward. And, as you may have noticed, work-
ing backward shares with means–ends analysis the technique of reducing differences 
between the current state and the goal state.

BACKTRACKING

Try this next problem. Imagine there are five women: Cathy, Debbie, Judy, Linda, and 
Sonya. Each of the five women owns a different breed of dog (a Bernese Mountain dog, 
a golden retriever, a Labrador retriever, an Irish setter, or a Shetland sheepdog). And each 
woman has a different occupation (clerk, executive, lawyer, surgeon, or teacher). Also, each 
has a different number of children (zero, one, two, three, or four). Given the information in 
Box 11.2, figure out how many children the woman who owns the Shetland sheepdog has.

 Figure 11.2: The Towers of Hanoi problem. Determine a sequence of moves to 
transfer the three disks from the first peg to the third peg, moving only one disk at a 
time and never placing a bigger disk on top of a smaller one.


