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EINSTELLUNG: KNOWLEDGE OF THE PHENOMENON
FACILITATES PROBLEM SOLVING

David M. Lane and Dean G. Jensen
Rice University

If subjects are given a series of problems that all have the same type of solu-
tion, they often have great difficulty with a subsequent problem that would ordi-
narily be solved very easily. This phenomenon is referred to as psychic blindness or
Einstellung. This study explored whether knowledge of the Einstellung phe-
nomenon facilitates problem solving. Eight subjects in each of three experimental
conditions were given set-inducing problems followed by an otherwise easy

| “critical” problem that could not be solved by the strategy used on the set-inducing
problems. Subjects in one condition worked on the easy problem without interrup-
| tion. Subjects in a second condition were interrupted by an unexpected event.
Subjects in a third condition were interrupted by a message explaining how the
ability to solve an otherwise easy problem could be inhibited after solving a series
of problems with more difficult solutions. Subjects given this hint were three times
more likely to solve the easy problem than were subjects in the other experimental
conditions. Four subjects in the No-Set Control condition all solved the easy prob-
lem by the third trial. The implications for training electronics technicians, com-

I.....--L__

puter programmers and other problem solvers are discussed.

Anecdotal evidence suggests that peo-
ple often overlook obvious solutions to prob-
lems. A layman may think a piece of equip-
ment is faulty because he or she has forgot-
ten to turn on the power; an experienced
electronics technician may overlook power
supply anomalies while testing more com-
plex hypotheses; a computer programmer
may not notice that data are entered incor-
rectly and single step through a complex al-
gorithm looking for a nonexistent logical er-
ror. Clearly, an enormous amount of time
can be wasted if a simple solution is over-
looked and complex hypotheses are tested.

The first systematic investigation of
this phenomenon was conducted by Luchins
(1942) in his investigation of set effects.
Luchins presented subjects with a series of
water-jar problems that could all be solved
by the same complex sequence of “pouring”
operations. He then presented subjects with
a problem that could be solved directly by
simply pouring the contents of one jar into
another. Despite the simplicity of the solu-
tion, the vast majority of subjects persisted
with the sequence they had used in the pre-
vious problems. Subjects who had not been
given the original series of problems invari-
ably used the direct solution. Luchins

termed the overlooking of an obvious solu-
tion “Einstellung” or psychic blindness. More
recently, McKelvie (1985) replicated
Luchins’'s findings calling Einstellung a
“rock-bottom” phenomenon.

An important question is whether
Einstellung can be overcome or prevented.
Luchins tried a variety of interventions de-
signed to help subjects overcome Einstellung
including (a) having subjects write “don’t be
blind” on a piece of paper, (b) introducing
time delays of an hour, a week, or a month
between the set-inducing trials and the criti-
cal trial, (¢) the announcement of a new ex-
periment, followed by a problem that could
only be solved by the direct strategy, and (d)
asking subjects to identify their present
strategy and look for a new one. Although
these interventions were effective to varying
degrees in diminishing the number of sub-
jects who chose the indirect solution, all of
them failed for a substantial number of sub-
jects. For example, even after a one-month
interval, 27% of the subjects still showed
Einstellung.

Levine and his colleagues (Fingerman
& Levine, 1974; Levine, 1971; Ress &
Levine, 1966) were able to induce
Einstellung using discrimination-learning
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problems. In these problems, two stimuli dif-
fering on a single attribute such as whether
the stimulus contains an “A” or a “B” were
presented and the subject’s task was to
choose one of the stimuli. Subjects were told
whether or not they were correct and were
then given further trials until a criterion
was met or a fixed number of trials had been
presented. To induce set, Fingerman and
Levine (1974) presented subjects with a se-
ries of discrimination problems with solu-
tions consisting of the repetition of complex
position sequences such as Right, Left,
Right, Right, Left (RLRRL). Subsequently,
subjects had great difficulty with a problem
in which the solution was to choose the
stimulus containing a single attribute (such
as “A” ). Subjects not receiving the problems
with position-sequence solutions had no
trouble with this type of problem, the vast
majority finding the solution solve by the
third trial.

Levine's (1974) theory of hypothesis
testing provides an elegant explanation of
Einstellung. The theory holds that hypothe-
ses are grouped into sets of related hypothe-
ses called “domains.” Position-sequence hy-
potheses make up one domain; single at-
tribute hypotheses make up another domain,
etc. According to Levine's theory, hypothesis
domains are sampled exhaustively so that all
the hypotheses in one domain are tested be-
fore any hypotheses from another domain
are tested. If the current domain is small
(such as the domain of single-attribute hy-
potheses) then the domain 1s exhausted
quickly and a new domain is sampled. If, on
the other hand, the domain of hypotheses 1s
infinitely large, as it 1s for the domain of po-
sition sequences, then one can never exhaust
the hypotheses in the domain. This implies
that if the solution is not in the domain, the
solution will never be found. Fingerman and
Levine’s findings strongly support this no-
tion: only four of 36 subjects solved a simple
problem in 95 trials.

Since sampling the wrong domain can
prevent a subject from finding the solution to
a problem, the selection of a domain to sam-
ple is of critical importance. Levine (1974)
explained the effect of experiencing a series
of position-sequence problems on a subse-
quent simple problem with the transfer as-

sumption: “When the subject receives a se-
ries of problems, he infers from the first n
solutions the domain within the universe
from which the n + Ist solution will be
taken.” (p. 292).

Lane, McDaniel, Bleichfeld, and
Rabinowitz (1976) extended hypothesis test-
ing theory with the finding that subjects are
more likely to change from a simple domain
to a more complex domain than vice-versa.
These findings indicate that the domain se-
lection process tends to proceed in one direc-
tion, from simple to complex, and that sam-
pling from a very complex domain appears to
preclude resampling simpler domains. This
implies that even without a series of set-in-
ducing trials, subjects who start sampling a
domain more complex than the solution do-
main will continue to sample domains of
ever greater complexity.

The intent of this study was to explore
whether knowledge of the Einstellung phe-
nomenon can help prevent it. We used
Fingerman and Levine’s (1974) paradigm to
induce Einstellung.

METHOD

Subijects and Design

Subjects were undergraduate students
at Rice University. Eight subjects were ran-
domly assigned to each of three experimental
conditions (No Interruption, Interruption,
and Hint). An additional four subjects were
assigned to the No-Set Control.

Equipment

A Macintosh Plus computer was used
to display the stimuli and record the re-
sponses.

Procedure

Subjects saw two letters on the screen:
either an “A” on the left and a “B” on the
right or a “B” on the left and an “A” on the
right. They then selected a letter using the
mouse and clicked the mouse button. If the
response was incorrect, a “beep” was played.
If the response was correct, no specific feed:
back was presented. The assignment of let
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