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TABLE 6
Percentage of Subjects Producing Convergence Solution at Each Stage
as a Function of Schema Quality (Experiment 4)

Timing of convergence solution

Before After Not
Schema Quality hint hint produced N
Good 91 (10) 9(1) 0(0) 11
Intermediate 40 (4) 50 (5) 10 (1) 10
Poor 30 (9 40 (12) 30 (9) 30

Note. Frequencies are given in parentheses.

failed to produce it eventually. Forty percent of subjects with inter-
mediate schemas produced the target solution without a hint, and 90%
produced it in total. The comparable figures for those with poor schemas
were 30% unprompted and 70% in total. To state the results in different
terms, 90% of the subjects who failed to ever produce the convergence
solution were scored as having poor schemas.

One must be cautious in suggesting a causal basis for this strong re-
lationship between schema quality and transfer performance; it may be
that people who are skillful problem solvers write good schemas and also
apply analogies well. However, our subsequent experiments will lend a
degree of support for a causal interpretation. The observed pattern is
certainly consistent with the view that the task of evaluating story simi-
larities invokes a mapping process which may lead to the incidental
abstraction of a problem schema; the more closely the induced schema
approximates the optimal convergence schema, the more likely the per-
son is to notice its relevance to the subsequent transfer problem and to be
able to derive the appropriate solution.

The schema analysis also suggests explanations of what would other-
wise seem to be puzzling aspects of the performance levels observed in
the present transfer task. First, the two-analog conditions yielded solution
frequencies of 45% without a hint and 80% in total. At least the latter
figure is not remarkably different from figures obtained in previous ex-
periments with a single prior analog, which might seem to contradict our
prediction that reasoning from a schema will be more effective than rea-
soning from an analog. However, the schema analysis revealed that virtu-
ally 60% of the subjects in the two-analog conditions produced poor
schemas, which is to say no part at all of the convergence schema. Those
subjects who wrote intermediate or good schemas indeed outperformed
any ol our previous one-analog conditions.

A sccond and related puzzle is why the present one-analog condition
did so poorly: 219 solutions without a hint, 53% in total, as opposed to
the usual figures of roughly-30 and 75%. Although three of the four story

ANAT OGICAT TRANSETR 25

analogies had not been used in previous experiments, the new stories
were no less effective than the old one. However, note that the present
one-analog-plus-control condition actually involved two stories, only one
of which was an analogy to the radiation problem; furthermore, subjects
in this condition also described the similarities between the two stories,
just as did those in the two-analog conditions. The procedure thus en-
couraged analog-plus-control subjects to also abstract some sort of
schema linking their two stories. But because the two stories were totally
disanalogous, except that both described problem situations, the resulting
schemas were invariably poor—indeed, very poor—approximations to
the convergence schema. For these subjects, the induced schema may
have actually interfered with their ability to later retrieve and apply the
actual analog during the transfer task.

Experiment 5

Experiment 4 yielded clear evidence that a problem schema can be
induced by mapping two analogs and that the quality of that schema
predicts subsequent transfer performance. However, only about 40% of
the subjects described the similarities between the two analogs in terms
that approximated the convergence schema. Our analysis predicts that
any manipulation that can facilitate schema formation will boost
analogical transfer. Once the subject has been given two analogs, the
mapping process should be aided by any device that calls attention to the
critical correspondences. We have already introduced two such devices in
earlier experiments: a verbal statement of the convergence principle and a
diagrammatic representation of it. Neither manipulation facilitated
schema abstraction from a single analog. However, these negative results
may simply reflect the fact that a mapping process requires two analogs in
order to operate at all. Once this prerequisite is met, highlighting devices
should have a positive effect. Experiment 5 therefore examined the effect
of adding the verbal statement, used previously in Experiment 2, to two
prior analogs.

Method. To simplify the experimental design only one pair of dissimilar story analogs
were used: ‘‘The General’’ and **The Fire Chief.”’ Subjects served in one of two conditions.
Those in the without-principle condition read the two stories just as they appear in Appendix
II. Those in the with-principle condition read the identical stories, except that the verbal
statement of the convergence principle, previously used in Experiment 2, was appended as
the final paragraph of each. The statement was worded exactly as it had been in the earlier
experiment (except, of course, that the corresponding sentence for ‘*The Fire Chief”’ began,
“*The fire chief attributed his success. . ."”"). The statement was thus designed to focus the
subjects’ attention on the critical aspects of the schema implicit in each of the two analogs.

The two-analog procedure of Experiment 4 was modified slightly so as to be more compa-
rable with that of Experiment 2. Subjects were first told to study the two stories carefully for
S min in preparation for answering questions about them. The stories were then collected,
and the remainder of the initial story task was done from memory. Subjects were asked to
briefly summarize each story, rate the comprehensibility of each, describe as clearly as
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