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EFFECTS OF TRAINING ON SOLUTION OF INSIGHT PROBLEMS

We began with the 'assumption that teaching of broadly generalizable cogni-
tive skills should be a primary goal of education -- that acquisition of particular
content or of content-specialized skills will be less ﬁsefu] to students in a
changing world than will acquisition of general strategies or skills which can
be used in a variety of new situations. Many educators have agreed that we
should concenttate on teaching children "how to think," yet it is observéd that
most of what now goes on in classrooms 1is learning of content (Hudgins, 1973).

Research on how to teach skills or strategies is extensive, and yet it can
fa1r1y be said to have JUSt scratched the surface. There appear to be a Tlarge
number of stud1es d1rected toward teaching problem solving sk#l1s, for example,
until one considers "the diversity of experimental procedures called ‘problem-
solving' tasks" (Davis, 1966). A variety of.training procedures have been
investigated in laboratory studies (instructions to verbalize, strategy instruc-
tions, hints, Qord-association training, etc.) but in conjunction with a variety
"N6%H£§5é§f6¥ub}651éﬁé (1ns1ght prob]eﬁg:hovert or covert search problems, concept
formation, deductive logic prob]ems, divergent production problems, etc.)

Success of these treatments has been mixed, aﬁd many of the successful studies
involved training which was highly specific to the target problem. Saugstad
(1957), for example, was able to facilitate solution of Maier's pendulum-problem
by training component principles involved in its solution. On the other end of
the genera]ity’confinuum, there are several training packages, of which probably
the most well known and demonstratiye1y effective is the Productive Thinking W
Progrqm by Crutchfie]d, Covington and their associates (Wardrob, et.al., 1969).

‘It has been shown to facilitate problem-solving skills related to asking ques¥A L

‘tions, organizing information, and drawing conclusions. - With such Targe packages,sf

“however, it is difficult to LNOW exact]y what component treatments or features
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of the program are é§sential to facf]itation or to know what theory of transfer
would explain their ef%ectiveness. Also other impressive programs for facili-
tating probiemd;olving, such as those by Suchman (1962) and Taba (1966) have not
yielded positive résu]ts. o ' |

In the present research, we aimed at an intermediate level of generality
by focusing on a particular type of problem-solving process but attempting to
achieve non-speciffc transfer with that process. We worked with "insight problems,"
which are defined here as those problems which best exémp]ify the Gestalt view
of problem solving as perceptual re-organization, as the overcoming of false
assumptions or narrow perceptions of a problem.

Although it is realized that no firm line can be drawn between insight
problems and other types, they tend to be associated with reports of sudden and
unexpected solutions, based on a rapid reformulation of the structure of the
problem. An‘advantage of focusing on insight problems is that Gestalt concepts
then provide a theoretical basis for the design of training procédures. Most
attempts to achieve nonspecific positive transfer on insigﬁt problems have yielded
negative results (Anderson and Anderson, 1963; Duncan, 1961; but see Maier, 1933).
Despite these discouraging data, we thought that training of é general strategy
for insight problems might sti1l be possible because (1) previous studies had
employed instruction or practice but not both -- there is indication from several
sources that s;rétegy instructions may not be effective unless combined with
appropriate praétﬁhe or manipulation (Saugstad, 1957; Wong, 1975); (é) the
quantity of instruction or practice employed was small; or (3) training agd |
testing procedures involved different processes (i.e., divergent vs. convergent
production). In the presenf.gfﬂay, we employed a training procedure in which
-Strategy suggestions were presented repeatedly in conjunction with attempts‘to

solve training problems. It was hoped that the abstract point would be giVen

concrete meaning'by;being givén always with reference to a particularvprObJEm

4




3
which the subject ‘had been working on. Also most prior studies employed oh]y
one or a few insight problems as the criterion measure. A "test" with only a
very few dichotpmous]y scored items, all of which may be rather difficult for
the subject, is probably not a very sensitive or reliable one. For the present
research a test booklet was constructed in the attempt to produce more problems
and a wider range of problem difficulty than is_cu§tomary.

Johnson (1955) divided problem solving ;ﬁto three stages: preparation,
production, and judgment. Essentially, the preparation stage is said to involve
the process of comprehending the problem, its givens and goals and its rules
for moving from givens to goals.. Bourne et. al. (1971) point out that "most
researchers have studied 'well defined' problems in which the subject is 'fully
prepared' for the ﬁrob1em by the.exberimenter who poses it. Consequently little
is known about the preparation stage" (p. 56). Yet some have claimed that
formation of an appropriate and accurate initial conception of the problem is
the most difficult and vital prerequisite for sd]ving real-world problems (e.g.,
Langer 1951, PP. 15-17). Though mostly neg]ected by researchers up to now,
preparatxon may a]so be one of the stages of problem solving wherein it is most
possible to change people's bad habits nto good ones by training. There may be
many factors affecting a person's fluency in generating hypotheses, tdr examt1é,‘
which are difficult to bring under experimental control, but perhapé péop]e can.
be taught to be more careful and systematic and less narrow in their initial
formulation of the problem. ‘

A second type of instructional treatment involved instructions to use careful
visualization of the processing of verbaﬂy,p\r'e‘t:sented,p_mblems.,7 This treatment
was attempted for several feasons. 'First; it appeaked introspect}ve1y that
careful visua]jzgtion'might sometimes be an aid. Somewﬂcha{n-cutting problems"
‘become easiek; for example, when it is realized that cutting a single Tink of a

chain cuts the chain "in three" rather than ”1n two,"'and it was pred1cted that

' 1nstruct1ons to visualize the prob]em carefu]]y m1ght ‘help subJects s ”‘that.v_z.'

'O
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this is so. Second, visual imagery has been found beneficial in a number of
cognitive tasks and there is anecdotal evidence for the importance of visuali-

zation in scientific discovery and in insightful p?ob]em solving. (McKeller, 1957).

Method
Subjects
Subjects were 116 students of introductory Educational Psychology at the

University of Texas at Austin. They participated to fulfill a course requirement.

Design and Procedure

Subjects participated in groups ranging from 3 to 9 persons. Each was
exposed to a training procedure for up to an hour; then, after a f1ve-m1nute
break, ‘they were allowed to work on test prob]ems for 50 minutes. Four groups

differed as follows on training.

Dual Training -- Subjects attempted to solve each of eight insight problems
in a training booklet. After they had worked on each proh]em they were given the
“correct" solution and a Jecture which‘emphasized beth of two kinds of strategy
for solving these problems. First, they were urged to work continually on
reformulating their initial view of the problem to be sure they were not defining
it too rarrow1y or making unnecessary assumpt1ons about problem requirements.
Second, the benefits of forming a very comp]ete and detailed visual image or
 mental picture of the problem components were emphasized. This lecture was
repeated with modified wording after each problem, using the preceding prob]em as
an example for the abstract points made. SubJects were g1ven a fixed amount of
time to work on each prob]em before the answer and the accompanying ]ecture were. ‘

g1ven In th1s and in the other conditions, diagrams accompanied answers where

appropriate and hints were given for two of the problems during the time a]]oted ."“i

“to work on the problem.

V1sua11zat1on Training -- A11 procedures and instructions for this group

- were identical to thdse’of the DUa] Training group, jnc]ﬁding_the visda]iza;ieh
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strategy instructions, but those portions of the instructions pertaining to a
problem-reformulation strafegy’were omitted.

Practice -- Subjects in this condition were treated 1ike those in the two

; previoﬁs groups, but they were given no advice about effective strategie§'during
the-training period. This condition was included to see whether simple practice
with insight problems mijht have an effect, i.e., whether such strategies could
be Tearned without instructions.

Controlzs-- Subjects in this condition were trained with a different set of
problems in the attempt to control for warm-up effects. Problems in their prac-
tice booklet were arithmetical, logical, and/or search problems. This booklet
was constructed in the attempt to obtain some variety in the kinds of problems
presented but to avoidithose hav{ng a large perceptua]-reorganization_éomponent;
As in other conditions, subjects were given a fixed amount of time to work on

each of eight prob]ems;before solutions were presented.

Testing and Scoring

A11 groups worked on the same test booklet. It contained eleven insight
problems which had not been used in the training booklets. We attempted to
fnc]ude problems which were as different from each other and from the training
problems as possible with the restriction that they all were paper-and-pencil
insight problems, and to include problems at several levels of difficu]ty.
Subjects were asked to 1ndicate all problems with which they were previously
familiar by circling the number of that proE1em on the booklet.

Test problems were given five points if solved and zero points if not solved;
thus a”Hé}feEENEEB?é®T§—§§j~ﬁIest booklets were scored blind by the experimenter
and a second scoref. Each subject was given a score on a]]yitems and an adjusted~

«

score which discounted circled items.

Results

Means and ranges for adjusted scores in each condition are given in'Tab1eJ1i_k;




Table 1

Group Means and Ranges

| Group Mean Range v+ V-
Dual Training 32.03  22-53  12.59  8.24

Visuelization Training 26.21 13~41 10.24 6.66

" Practice 28.55  10-43  11.72  7.86
Control 24.00 6-é8 10.17 6.03
!

The pattern for unadjusted scores is essentia]]ygthe same. On ;;e éverage,
subjects recognized about 0.5 of the eleven prob?cms as familiar. EVen though a
one-way ANOVA for number of circled (i.e., recogbized) problems did not yield a
significant difference between treatments, ana]y%es were performed on both adjusted
and unadjusted scores. There was an overall dif%erence among the four groups,
F = 5.50, df = 3/112, pg .01, for adjusted score;; F =3.77, df = 3/112, p «.05,
for non-adjusted. Post-hoc comparisons with.the Neuman‘Keu1s method revealed
two significant contrasts with adjusted scores: Dual Training was superior to

Control (p<£.07) and to Visualization Training (p<.05). With unadjusted scores,

only the former contrast was significant (pL.01).

Discussion
One surprise in these data was the poor showing of the Visualization Train-
| ing group. In the attempt to account for this finding, we spécu]ated that visual-
ization miéht be helpful with problems such as chain-cutting pkob]ems which

require attention to detail, but with other problems visualization might actually

i

hinder by making it more difficult to question false assumptions. Consider, for
-example, the prob]em' : ' g

Des1gn a clock which has no moving parts on its face, nor with any

kind of feature which is v1s1b1y chang1ng dur1ng normal use.

.Describe it very briefly. - .

- The "correct" answer was to describe some form of auditory clock. Perhaps the

assumption to be'0vekcome is that clocks must convey'informatibn'visua}]y. :If‘”;v;

8




so, visualization instructions might make this assumption more difficult to
resist. Visual imagery may also be distracting whenever a solution requiree
close attention to the wording of the problem. With this view in mind, several
problems were picked out where yisua]ization seemed intuitively to be most Tikely
"to help (called V+ in Table 1) and'severa1 where it seemed most 1ikely to hinder
(ca11ed V- in Table 1). This post-hoc analysis was not successful; it can be
seen that relative performance-of the Visualization group is prettyiuniform over
problem types. Perhaps there is something to be said for the view of Ehrenzwe1g
(1976) who stated that "precise visualization or worse still a straining of one's
attention to see crysta]-c]earness where there is in fact none, will only produce
wrong dk unusable rééﬁits," and who quote& the mathematician Hademand as making
the same point about creative mathematical problem solving.

Results of the study are more encourag1ng for the other strategy instruction
emp]oyed Severa] explanations of the superiority of the Dual Training group to
the Control group can be offered. One ié that performarice of the Control group
| reflects, as intended, only warm-up effects and that the combination of training
eventsreﬁployed in the Dual Training condition is necessary to surpass that base-
Tine. It is also possible that strategies learned by the Control group prodtced
negative transfer which contributed to the difference. To help choose between
these possibilities, a follow-up study has been performed'using two new control
groups, and it seems to indicate that assumption-questioning instructions can
have a positive effect.

Téntative]y, then, it will be concluded that these results lend support to
the Gestalt view of insight problems, to the possibility that students can be
trained to perform better on such problems, and to the suggestion that it may beA
- necessary to combine practice and 1nstruct1on to teach such generalized skills.
'Such tra1n1ng might be effective because it overcomes what Asher (1963) calls
the ! 111us1on of the unsolvable prob1em Or perhaps students have been 1nf1uencedfﬁi%

v_"to devote more of their t1me to the initial preparat1on stage of: prob]em so1V1ng




and have profited from doing so.

This reseércﬁ has not demonstrated that students can be taught to be better
insight-problem solvers outside of schoo] by training in school or that they can
be given the skills necessary for efficient discovery learning. The differences
obtained were small and there was no evidence that they would bé retained over
time or over a larger change in situational context (with behavioraT.B? social
problems, for example). Our data offer some encouragemant; perhaps one can
conclude that generalized training effects are possible, but they are surely nof

easy to achieve.

Ty
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