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between them. The sentences in Table 1 are numbered to correspond to
an approximate propositional analysis presented in Fig. 1. Propositions
from the story and from the radiation problem are matched to indicate
analogical relations, and the propositions corresponding to the dispersion
solution to the radiation problem (which a person would be required to
generate) are italicized in both the table and the figure. Note that some of
the propositions included in the story summary (e.g., proposition 11) are
inferences, which are not directly stated in the original story (see Appen-
dix D).

The notation in Fig. 1 consists of propositional functions, in which
predicates are followed by one or more arguments (enclosed in paren-
theses). The arguments fill various semantic roles, such as agent, ob-

TABLE 1
A Summary of Attack-Dispersion Story and of Corresponding
Solution to Radiation Problem (See Fig. 1)

Proposition

number
Attack-Dispersion story
1-2 A fortress was located in the center of the country.
2a Many roads radiated out from the fortress.
-4 A general wanted to capture the fortress with his army.
5-7 The general wanted to prevent mines on the roads from destroying his
army and neighboring villages.
8 As a result the entire army could not attack the fortress along one road.
9-10 However, the entire army was needed to capture the fortress.
11 So an attack by one small group would not succeed.
12 The general therefore divided his army into several small groups.
13 He positioned the small groups at the heads of different roads.
14-15 The small groups simultaneously converged on the fortress.
16 In this way the army captured the fortress.
Radiation problem and dispersion solution”
1'=2’ A tumor was located in the interior of a patient’s body.
R A doctor wanted to destroy the tumor with rays.
5'=7 The doctor wanted to prevent the rays from destroying healthy tissue.
8 As a result the high-intensity rays could not be applied to the tumor along
one path.
9 -10" However, high-intensity rays were needed to destroy the tumor.
1 So applying one low-intensity ray would not succeed.
12° The doctor therefore divided the rays into several low-intensity rays.
13 He positioned the low-intensity ravs at multiple locations around the
patient’s body.
14 =15" The low-intensity rays simultaneously converged on the tumor.
16° In this way the rays destroved the tumor.

Italicized propositions summarize the target dispersion solution.
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TABLE 8
Portion of Protocol for S24 (Tunnel Condition)

E: If you read your instructions, it says that this story might give you some
hints . . . What are you thinking?

S: Well, I remember that the main way they solved this problem was they dug
under the fortress and went around it. So, possibly in this situation, you
could go around the healthy tissue. I don't know how you'd do that ...
I see an analogy, it's not real clear.

E: Why isn't it clear?

S: Because when I picture healthy tissue in my mind, healthy tissue all over
and, you know, just like a tumor in between all this healthy tissue. But here,
the mines they're on top near the surface of the ground, so they can, you can
dig under those and you won't really have any problem. But here no matter
where you go, like a circle around the healthy tissue . . . maybe an operation.

E: Except that one of the constraints of the experiment says that you can't
operate.

S: Okay, that's not possible . . . maybe . . . I was thinking that maybe you could
give intervals of high intensity, but I don't know, that still would probably
destroy the healthy tissue.

E: Can you think of anything else? . .. Is this problem, the previous story, is
that distracting?

S: (mumbles) Again, I'm looking for an analogy between the two. And kind of
set up the same problem and solve it the same way, but I don’t know if I can

or not.
E: So, can you think of any other possibilities?
S: (long pause) . . . No.

the subject was unable to generate a satisfying parallel solution to the
target problem.

The overall impression created by the problem-solving protocols is that
the generation of analogous solutions involves a conscious process of
mapping correspondences between the story and the target problem. The
degree of mapping required seems to vary a great deal. Sometimes mapping
was done in considerable detail, particularly if the subject was having
difficulty producing a parallel solution. In other cases noticing one or two
major points of correspondence seemed sufficient to generate the solution.
In some instances, particularly for dispersion and open passage solutions,
aspects of the solution were clearly generated in sequential steps.

The protocols of control subjects differed in several ways from those of
subjects in the story conditions. Control subjects more often were
prompted to talk. Sometimes they seemed confused and asked if there
really was a solution to the problem. In addition, control subjects received
sewer prompts to clarify their solutions. The latter finding raises the ques-
tion of the extent to which the use of story analogies may depend on
verbal or nonverbal feedback from the experimenter. Since a primary
concern in Experiment I was to obtain interpretable oral protocols, a
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TABLE 9
Schematic Outline of Parade-Dispersion Story

Problem statement
Problem setting General has army.
Country has dictator.
Dictator in fortress in center of country, surrounded by

villages.
Roads radiate from fortress like spokes on a wheel.
Desired goal Produce impressive parade that can be seen and heard
throughout entire country.
Problem constraints Sending entire army down one road fails to produce impres-

sive parade.
If parade fails to impress dictator, general will lose his rank.

Solution
Dispersion Divide up parade so that each part of country sees part of
parade.
Use

(1) Many small groups of men
(2) From different directions
(3) Simultaneously
Resulting goal state Parade seen and heard simultaneously throughout country.
General preserves his rank.

subjects can perform in order to use the Parade story to generate the radiation dispersion
solution will be limited by the lack of correspondence between the problem statements for
the story and the target problem.

As in the Attack story, the general in the Parade story solves his problem by dividing his
troops and sending them down multiple roads to the fortress. But in the Parade story the
procession of soldiers to the fortress directly constitutes achievement of the goal state,
whereas in the Attack story the movement of troops is simply the means by which the final
goal (capture of the fortress) is achieved. Furthermore, in the Parade story the fact that the
troops converge on the fortress is a more or less incidental aspect of the solution procedure,
whereas in the Attack story this aspect of the solution is critical. Thus even though the
surface description of the solution is the same in both stories, the solution contexts differ.
Such contextual differences may influence the precise interpretation subjects give to the
solution.

In order to assess whether the Parade and Attack stories in fact suggest similar solutions
to the radiation problem, two independent groups of 17 undergraduates rated the stories as
prompts for various radiation solutions. (The Parade story was simply included as an addi-
tional condition in the story rating task discussed under Results of Experiment 1.) The six
solutions that were rated are listed in Table 4. While there was a slight trend for the Attack
story to be rated higher than the Parade story as a prompt for the dispersion solution, the two
stories did not produce significantly different ratings. either as a main effect, F* < 1, or as an
interaction, F(5,160) = 1.32, p > .25. These rating results thus confirm that the two stories,
despite the differences in their problem statements, suggest essentially the same solution to
the radiation problem. Experiment II was designed to determine whether subjects actually
solving the radiation problem would be hindered by a disanalogous problem statement.

Procedure and subjects. Subjects were divided into three conditions, receiving
cither the Attack story, the Parade story, or no story (control condition) prior to working on
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somehow protecting the tissue) was tabulated for each condition.
Whereas 28% of the subjects in the control condition produced such solu-
tions, only 2% of those in the Attack condition and 16% of those in the
Parade condition did so, G*(2) = 14.6, p < .01. Subjects in the Parade
condition produced more solutions of this type than did subjects in the
Arttack condition, G%(1) = 5.78, p < .02. This result is a significant repli-
cation of a trend obtained in Experiment I: the more effective the story
znalogy is in prompting the analogous solution, the more it inhibits pro-
duction of .alternative, disanalogous proposals.

The basic results of Experiment II are thus extremely clear. First,
subjects can readily use story analogies to guide their attempts to solve
the radiation problem, even without feedback from the experimenter.
Second, the effectiveness of analogies in prompting a specific solution is a
matter of degree. In particular, a story with a problem statement analo-
gous to that of the radiation problem (the Attack story) was more likely to
trigger the dispersion solution than was a story with a problem statement
less related to that of the radiation problem (the Parade story). This was
true even though both stories embodied similar setting information and
solution statements.

EXPERIMENT lil

Experiments I and II demonstrated that subjects can use a story anal-
ogy. describing a problem and its solution, to guide generation of an
analogous solution to the radiation problem. A natural question is whether
subjects could also use their own solutions to the initial story problem to
help them solve the target problem. You may recall that Experiment I
provided some evidence for this possibility. Three subjects who received
stories other than the Attack-Dispersion story spontaneously suggested
that the general might have divided his troops and sent them down multi-
ple roads; two of these subjects then went on to produce the dispersion
solution to the radiation problem. Accordingly, in Experiment III subjects
were first given just the problem statement from the Attack-Dispersion
story, and asked to suggest what the general might do to capture the
fortress. Subjects were then asked to solve the radiation problem, using
their solutions to the initial problem as hints.

Method

The problems were administered in booklet form as in Experiment II. The instructions
szzted that the subject would have to solve **two verbal problems requiring some creativity
“or their solutions.”” The first problem consisted of the first paragraph of the Attack-
Dispersion story (version 2, Appendix 11), followed by the question **What could the general
do in order to capture the fortress?”” Subjects were to provide as many possible solutions as
tnev could think of. Following this, subjects proceeded to give solutions to the radiation
oroblem. The instructions stated, **. . . you may find that the first problem that you solved

























































