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CHILD DEVELOPMENT

Individual differences in performance on tasks that require a choice
among several alternative responses have been identified by Kagan (1965a)
as reflecting differences in conceptual tempo. Children who respond fast
and make many errors are labeled “impulsive,” whereas Ss who are slow to
respond and make few errors are called “reflective.” In general, reflective
children have been found to perform better on visual-discrimination tasks,
serial recall, inductive reasoning, and reading in the primary grades, than do
those identified as impulsive (Kagan 1965b; Kagan, Pearson, & Welch
1966a).

Skills of the type mentioned are basic to adequate school performance.
Therefore, if the impulsive child is to leamn efficiently, either he or the mode
of teaching must be altered. Several experiments have attempted to evalu-
ate the influence of models on the performance of subjects on the Matching
Familiar Figures test, a test that Kagan has used to identify impulsive and
reflective children. In general, modeling (Debus 1970; Yando & Kagan
1968) as well as specific training to inhibit rapid responses {Kagan, Pear-
son, & Welch 1966b) has produced increased response latencies in the im-
pulsive children, but with no corresponding decrease in error scores. This
suggests that the difficulty may lie not in the speed of the response but
possibly in the problem-solving strategy employed. If this were true, then
training that provided impulsive children with an effective search strategy
would be more helpful than training that only encouraged them to respond
more slowly.

Vurpillot (1968) investigated visual-scanning strategies and their rela-
tionship to performance on a task that required Ss to determine whether
two pictures confaining multiple cues were the same or different. She found
that 4- and 5-year-old Ss gave more “same” responses than 9-year-old Ss
when the two stimuli were, in fact, different. Eve-movement data indicated
that the young Ss criterion for identity was based on finding no differences
after comparing the two pictures on only a few of their components. The
Matching Familiar Figures test requires the child to find from among six
alternative stimuli the one that matches the standard. Thus, as in Vurpillot’s
study, i search is hasty, minor differences among variants are easily over-
locked and there are frequent errors. An alternate procedure might well
produce different results, however. For example, if a child were presented
with five stimuli identical with the standard and only one that differed and
were instructed to find the stimulus that differed, his search would end
satisfacterily only upon finding 2 difference. Such a task might be expected
to force the S to engage in a more thorough search and possibly to develop
a more systematic strategy, which might, in turn, transfer to the Matching
Familiar Figures test. .

In order to determine {2) whether impulsive and reflective Ss did have
different search strategies, (b) whether an alternate task might change
that strategy, and (¢) whether there is transfer of the strategy developed
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on the alternate task, visual fixations were recorded while children performed
on both the Matching Familiar Figures test and the alternate task described
above, which could be called the Discriminating Familiar Figures test.

It is also possible that, as Kagan, Moss, and Sigel (1983) suggest,
poor performance on the Matching Familiar Figures test indicates that a
child has difficulty sustaining attention to a task over z long period of time.
In that case, changes in strategy will have little effect unless they in some
way increase the child’s interest in the task, thus sustaining his attention, or
force a more effective strategy, which permits him to arrive at a correct
solution within his usual span of attention.

An independent measure of attention span can be obtained by testing
reaction time with a variable interval between a ready signal and stimulus
onset, that is, a variable preparatory interval If impulsive children are un-
able to sustain attention as long as reflective children, then impulsive chil-
dren should do more poorly than reflective children following long prepa-
ratory intervals but not following short preparatory intervals. Therefore, all
children were also tested on a variable preparatory-interval reaction-time
task adopted from Grim (1967).

METHOD

Subjects—The Ss were 40 third-grade children, 20 boys and 20 girls,
from the University Elementary School at UCLA. Their ages ranged from
8-2 years to 9-8 years (mean age = 9-1 years).

Stimulus materials—Thirty of Kagan's Matching Familiar Figures
(MFF) problems,were selected for the present study (Kagan 1964; Kagan,
Rosman, Day, Albert, & Phillips 1964). The figures were line drawings of
familiar objects such as airplanes, lamps, and clothing articles. Each problem
included a standard figure and six variants mounted on a 15 X 30-inch
white cardboard. Whereas the figures are usually arranged with the standard
figure at the top and two rows of variants below, in this study the standard
was mounted at the left center of the board and the comparison figures were
arranged in two rows to the right of the standard, one row above and one
below the standard. One of the six variants on each card was identical with
the standard, and the remaining five differed from the standard, each in a
unique detail. The variant identical with the standard appeared across prob-
lem cards an equal number of times in each of the six possible positions.

An item analysis of data obtained in a pilot study using 15 of the 30
MFF problems provided ratings of difficulty for each of the five different
variants in each problem, as well as difficulty ratings of the 15 problems.
The remaining 15 problems were rated for difficulty by three judges. The
difficulty of a variant was determined by the number of times the variant
was incorrectly selected by Ss as the one identical with the standard; the
variant most often selected was rated most difficult, etc. Similarly, the
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difficulty ratings of the problems were based on the average frequency with
which incorrect variants were selected by Ss in each problem. Finally, each
problem was assigned one of three levels of difficulty.

A second set of 30 problems included the same standard figures as the
MFF set. However, only one of the six variants differed from the standard,
while the remaining five were identical with the standard. This was called
the Discriminating Familiar Figures (DFF) test. The variant with the high-
est rating of difficulty in an MFF problem was selected as the single different
variant for the parallel DFF problem and was placed on the card in the
position that the correct choice occupied in the comresponding MIF set,
Two additional problems selected from Kagan’s MFF cards were used as
practice problems for each of the tests.

Apparatus—A 40 X 40-inch white plywood board, with a 214-inch
hole in its center, stood 8 inches from the front edge of the table at an angle
of 80 degrees with the table top. A stack of 10 problem cards was supported
by small meta] brackets attached 2 inches from the bottom of the board.

A Sony EV 200R videotape recorder and a Concord MTC 12 camera
with an extension tube behind an 80-mm lens were used to record the 55" eye
movements. The camera was mounted behind the board, and the lens pro-
truded through the hole in the middle of the board and the slot cut into the
center of the cards. The slot, starting slightly to the left of center and going
all the way to the right edge of the card, permitted the cards to be removed
by sliding them to the left. A chin rest with forehead support was clasped
to the front edge of the table on which the board was mounted. The chin
rest, situated directly opposite the center of the board, could be adjusted for
each § so that a §s left eye was on axis with the Jens of the camera, 8 inches
from the lens, and 10-12 inches from the board. Three small 7 w 110 v
pilot lights were mounted on the board. Two of the lights were situated on
the left and right sides % inch above the card and 10 inches apart. The
third light was placed 3 inches to the right of the lens hole. The reflection
of the lights on the 8's pupil [acilitated the scoring of the recorded eye move-
ments. On a small monitor concealed from the S by the stimulus board, the
E could observe the picture being recorded. Response latencies were timed
with a stopwatch,

The apparatus used for the reaction-ime test was placed in a second
experimental room. This apparatus was contained in a cabinet 10 inches
high, 14 inches wide, and 10 inches deep. A 1%-inch circular, frosted glass
was centered 3 inches below the upper edge of the cabinet, and a lightly
sprung response key was mounted on a base in front of the cabinet. The
stimulus window was illuminated from inside the cabinet by 6.3 v bulbs
behind either a red filter or a white diffuser. Screened from the §'s view,
two Hunter timers were wired to the lights in such a way that the white
ready lght remained on for one of five preselected preparatory intervals
and was immediately followed by the red stimulus light. Each trial sequence
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was initiated by a foot switch that started the timers. A Hunter Klockounter
measured reaction time in milliseconds. White noise was fed to earphones
worn by each 8. Setting the intensity guch that normal conversation became
barely audible sufficiently masked all auditory cues from the apparatus.

Design—The Ss were randomly assigned to an experimental group or
a control group with an equal number of boys and girls in each group. All Ss
were presented with three tasks. For the experimental Ss the first task in-
cluded 10 MFF problems; the second task, 10 DFF problems; and the third
task, an additional 10 MFF problems. For the control Ss each task con-
stituted a different set of 10 MFF problems.

To control for the different levels of difficulty of the different problems,
E selected from the pool of 30 MFF problems a different set of problems
for each S in each task. First, a set of 10 problems was selected for Task I;
then 10 additional cards were chosen for Task III. For each control § the re-
maining 10 MFF problems were assigned to Task II, whereas for experimen-
tal Ss Task 11 included the DFF version of the remaining 10 problems. In
order to counterbalance difficulty in every task, there were three problems
from each of two difficulty levels and four problems from the third difficulty
level, Thus, every S had the same number of problems from each difficulty
level, and across Ss each task included the same number of problems from
each level of difficulty. The cards were also selected such that for either
group of Ss all problems occurred the same number of times in every task.

Procedure—Each § was brought into the experimental room and
seated in front of the board next to E. The E uncovered the MFF practice
card and instructed § as follows: “Here is a picture of something you know
[E pointed to the standard] and other pictures that look like it [E pointed
to the variants]. You will have to point to one of these pictures that is just
like this one [E-pointed to standard] and say ‘this one’ Let’s do one for
practice.” The S proceeded to look for the correct variant and was helped
by E if he had any difficulty. Following the practice trial, S was instructed
to put his chin on the chin rest, which was then adjusted so that a clear
picture of the S’s left eye could be seen on a monitor visible to E but not to S.
Then E attached a rubber band around the 5's head and to cach end of the
forehead support. This prevented § from moving his head backward or
sideways and thus decreasing the quality of the picture. The £ then repeated
the instructions, and S proceeded with the 10 problems of Task I. When S
was comrect, E said, “Fine,” and Temoved that card to expose the next. I
S was incorrect, £ said, “No, that is not the right one. Try to find the one
just like this one,” and pointed to the standard. The E recorded each re-
sponse until S got the item correct or until S made five errors, in which case
S was shown the correct figure.

In Task 1I, the experimental Ss were presented with the DFF problems.
Fach S was shown the DFF practice card and was given the following in-
structions: “I am going to show you a picture of something you know and
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other pictures that look like it. You will have to point to the one of these
six pictures [E pointed to the variants] that differs from this one {E pointed
to the standard], Let's do one for practice.” If S had any difficulty E helped
him. Following the practice trial, E repeated the instructions and S pro-
ceeded with the 10 DFF problems. When S was correct, E said, “Good,”
and presented S with the next problem card. When S was wrong, E said,
“Can you show me the difference? Try to find the picture that is different
from this one,” and pointed to the standard. The control Ss were given the
second set of 10 MEF problems and therefore did not get different instruc-
tions. Task I consisted of 10 new MFF problems presented under Task
I conditions.

The interval between the stimulus presentation and the S’s first response
{whether correct or incorrect) was recorded after every trial. The E re-
corded all responses on each trial as they occurred, and the movements of
the §’s left eye were videotaped.

When the three tasks were completed, S was taken to a second room
and given the reaction-time (RT) test by another E. Each § was given the
following instructions: “This is a reaction-time experiment. Inside the little
window are two lights; one is white, the other red. When I say ready, you
press this button [E pointed to the response key] and the white light will
come on. When the white light changes to red, release the button as fast as
you can.”

Five practice trials were followed by 20 experimental trials. After the
third practice trial, the headphones were put on 5 to mask any anditory cues.

The five preparatory intervals (PI) were 3, 5, 10, 15, and 20 sec. Each
PI was presented once during the practice phase and four times during the
20 experimental trials. The PIs were arranged such that each PI was pre-
ceded only once by each of the other PIs. To control for possible order
effects the last PI of the nth § was placed at the beginning of the sequence
forthen + 15,

All impulsive and reflective Ss participated in 2 second RT session
about 34 weeks following the completion of the experiment. In this session
preparatory intervals were 10, 30, and 50 sec.

Classification—The Ss were classified as impulsive or reflective on the
basis of their performance on the initial 10 MFF preblems (Task I}. A dou-
ble median split was employed in the classification. Impulsive Ss were those
whose mean response latency fell below the median response latency of all
Ss (29.0 sec) and whose mean error score fell above the median {9.5).
Reflective Ss were those whose mean response latency fell above the median
and whose mean error score fell below the median. The Ss whose scores
fell on the median or for whom both mean latency and error score fell above
or below the median were unclassified and excluded from further analysis.
The classification yielded 15 reflective, 16 impulsive, and 9 unclassified Ss.
The mean response latencies were 41.5 sec for reflectives, and 17.4 sec for

g
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impulsives. Mean error scores (for 10 rials) were 4.7 for reflectives and 14.0
for impulsives.

Eye-movements scoring—The videotaped eye movements were shown
on a 20-inch television monitor, and trials 2, 3, 8, and 10 of each task were
scored by E and another judge. Neither judge knew the classification of the
Ss. There were seven possible eye-fixation points, the six variants and the
standard. The fixation points were numbered arbitrarily from 1 to 7. The
judges viewed the tapes at approximately 30 frames per second, which was
half the recording speed. While observing the menitor, E called off each
fixation position by referring to its assigned number. The second judge ob-
served the monitor and recorded the fixation positions in the order they were
read. When the second judge disagreed with E on the position of a particu-
lar fixation, the trial was replayed. If, however, the two judges disagreed on
the fixation position during the second viewing, the trial was played over
once more and the tape slowed, if necessary, to one frame per second until
the exact position of the fixation in question was determined. When the tape
was viewed at such a slow speed, all disagreements were settled easily.

RESULTS

Response latency and error scores—The mean error and response-
latency scores for each of the groups in the three tasks are presented in
figure 1. Because the reflective-impulsive classification was made on the
basis of a double median split of error and response-latency scores on Task
1, no comparisons were made between reflectives and impulsives on their
Task I scores. Nevertheless, 2 Mann-Whitney U test was employed for a
comparison of the experimental reflective and impulsive groups on Tasks
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Fi6. 1.—Mean error and response latency in seconds of the four groups on
each task.
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II and I1I and the experimental and control groups on all tasks. The relative
error frequency and response latency of the two groups were maintained
throughout the experiment; the experimental reflective Ss responded signif-
icantly more slowly than experimental impulsive $s on Task II (p < .05)
and on Task HI (p < .01) and made significantly fewer errors than experi-
mental impulsive Ss on Task II (p < .05) and on Task III (p < .05). The
comparison between the experimental and control groups on response latency
yielded only one significant difference; the experimental impulsive Ss re-
sponded more slowly than their controls on the DFF task ( p < .05). How-
ever, when they returned to the MFF on Task III, their reaction time
returned to a level comparable with that of the control Ss.

The within-groups comparisons also showed a significant decrease in
error score from Task I to Tasks IT and T for the experimental impulsive
group (p < .01). It should be noted that even though the experimental
impulsive group continued to make significantly more errors and responded
significantly faster than the experimental reflective group on Tasks IT and
III, the experimental impulsive Ss made significantly fewer errors on these
two tasks than they did on Task I

Eye-fixation data.—Eye-fixation data were obtained by sampling four
of the 10 trials for each task. When possible, these were trials 2,3, 9 and
10; if any of these were not available, trial 4 or 8 was used. Four major
measures of eye fixation were subjected to a split-plot 2 X 2 X 3 factorial
analysis of variance: mean number of fixations per trial, fixation duration
(total time to the first response on sample trials divided by number of fixa-
tions for the four trials}, proportion of fixations on the standard {(number
of fixations un the standard divided by the total number of fixations), and
mean number of different variants fixated at least once during the trial
{maximum was 6.0).

In order to compare the scanning strategy of impulsive and reflective
Ss, their eve-movement scores (prior to the experimental manipulation )
were compared. The impulsive and reflective Ss differed significantly only on
two of the measures: the reflectives had more fixations (p < .01) and
scanned more variants (p < .01) than the impulsives.

The meuan numbers of eye fixations for each group on each task are
plotted on figure 2. Reflective and impulsive Ss differed significantly in the
average number of fixations, F(1,27) = 44.5, p < .01, and there was a
significant difference attributable to tasks, F(254) = 5,23, p < .01l The
only significant difference involving the fixation-duration data occurred be-
tween experimental and control groups, F(1,27) = 5.69, p < .05. Inasmuch
as Ss were randomly assigned to groups prior {o any measures being taken,
this result is not of interest. As figure 3 indicates, the experimental groups
were verv similar in performance on the percentage of fixation they made
on the standard, as were the two control groups. However, the experimental
Ss reduced by nearly half the percentage of fixation on the standard in shift-

£
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ing from Task I to Task IL. Experimental-control X tasks interaction gives
an F(2,54) = 22.90 p < .01, and furthermore they did not recover to the
Task I level on Task III. The experimental impulsives showed a significant
decrease in the percentage of fixations on the standard from Task I to Task
III (p < .01), while control Ss maintained a level around 30%-33%.

On Task I, reflective Ss scanned, on the average, over 5.5 out of the 6
possible different variants, while impulsive Ss averaged 4.5. This difference
between groups is significant (p < .01). The effect of Task II is to increase
significantly the number of variants scanned by the experimental impulsive
Ss {p < .01; there is a ceiling for reflective Ss) and the increase is not com-
pletely lost on Task III although the difference was not quite significant
(.05 < p < .10). At the same time, the impulsive control Ss continuously
decreased in their efforts, from Task I to Task III (p < .01), so the trip!é
interaction, experimental-control X reflective-impulsive X tasks, is signif-
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icant, F(2,54) = 6.19, p < .05, as are the three main effects and the freat-
ment X tasks interaction, F{2,54) = 5.0, p < .05. Two scanning strategies
were observed, and the incidence of each was scored. Each strategy con-
sisted of n different pattern of successive fixations, one featuring paired
comparisons labeled “returns” and the other featuring serial comparisons
labeled “runs.” A return was defined as any sequence of three fixations in
which the first and third fixations were to the same stimulus. There were
three types of returns possible: standard-variant,-standard, variant;-standard-
variant,, variant;-varian{y-variant;. The sequence std-v,-std-vy-vo-vy containg
three returns, one from each category. The percentage of all returns was
obtained by adding the number of returns from each category, dividing by
the total number of fixations, and multiplying by 100. These means are pre-
sented in figure 4. An analysis of variance of this measure revealed significant
differences for all three main effects, experimental versus control, F{1,27)
= 11.89, p < .01; reflective versus impulsive, F(127) =314, p < .05;
tasks, F(2,54) = 12.96, p < .01, and for the experimentai~control X tasks
interaction, F{2,54) = 5.62, p < .05. Because two of the three types of
returns involve the standard, it was not surprising that in the experimental
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groups the drop in percentage for all returns corresponded to the drop in
percentage of fixations on the standard on Task II; moreover, a significant
drop in number of retums from Task I was maintained by experimental im-
pulsive Ss ob Task III (p < .01).

The second kind of sequential data consisted of “runs” corresponding
to the strategy where Ss pick one detail and check systematically all variants
for it. Starting with the upper left variant, the variants were numbered
clockwise from 1 to 6. A run was defined as the successive fixations of at
least three different contiguous variants going either clockwise or counter-
clockwise but not both. Thus the sequence v,vyvyv,v; was scored as oue run
of extent 5. Similarly, vav,vevy, was one run of extent 4, and v vyvyvav, was
two runs, each of extent 3 (and one return of the kind vovyvo). In order to
give more weight to longer runs, the number of runs of extent 4 were multi-
plied by two, runs of extent 5 were multiplied by three and those of extent
6 were multiplied by four. The analysis of variance was performed both with
and without the weighting factor, with essentially similar results, Significant
differences for percentage of total weighted runs were found between ex-
perimental and control groups, F(1,27) = 3792, p < .01, and the tasks,
F(2,54) = 40.83, p < .01. The rise in percentage of runs for the experi-
mental groups on Task II confirms that Ss changed search strategy for this
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task and that the decrease in returns and regards at the standard was re-
placed by a systematic pattern rather than by random looking, The experi-
mental impulsive Ss also maintained a higher percentage of runs in Task
IIT than in Task I (p < .01).

Reaction-time test.—The reaction times {RT) were recorded in hun-
dredths of a second and converted to logs for the purpose of analysis. The
logs of the mean RTs obtained for each preparatory interval (PI) for each
S were employed in a 2 X 5 (reflective-impulsive X PI) analysis of variance
for the first reaction-time session and a 2 X 3 (reflective-impulsive X PI}
for the second reaction-time session. In the first session, although the mean
reaction time for the impulsive group was longer than for the reflective
group, only the preparatory-interval effect was significant, F{4,11) = 10.75,
p < .01, The results of the second session, however, showed that when
longer preparatory intervals were employed, the reaction times of the impul-
sive Ss were significantly longer than the reaction times of the reflective Ss;
the only significant effect then was attributable to the reflectivity-impulsivity
dimension, F(1,28) = 442, p < .05,

DISCUSSION

As predicted, the experimental task did produce more effective problem-
solving behavior in the impulsive Ss in that following the experimental task
{DFF} they made fewer errors on Task III (MFF) than on Task I (MFF},
whereas errors for the control impulsive group increased from Task I to
Task III. It is particularly interesting that this improved performance by the
experimental impulsive Ss was not accompanied by longer response latencies
but rather by a change in search behavior.

The eye-fixation data proved to be very valuable in helping us to under-
stand the changes that took place. Contrary to hypothesis, reflective and
impulsive children did not differ in their scanning strategy on the first task.
Given that reflective Ss spend more time at the task than impulsive Ss, the
greater mean number of fixations and the greater mean number of variants
fixated by reflectives appear to be direct correlates of the time § observes
the card. Fixation duration and percentage of fixation on the standard, two
measures that are not influenced by the longer response latency of the re-
flective Ss, do not differentiate these cognitive-style groups.

The results of this experiment are essentially in agreement with those
obtained by Drake (1970). An analysis of the first 6 sec of each trial of
Drake’s data showed no significant differences between the reflective and
impulsive 8s on any of the 10 eye-scanning response measures she analyzed.
An analysis of total performance up to the first response on each card did
show significant differences between reflectives and impulsives. However,
the significantly larger number of fixations made by reflective Ss, as well as
significant differences found for five additional measures not tested in the
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present study, were a function of the longer time the reflective Ss spend on
each stimulus card.

Search behavior did change in the experimental task {DFF). In this
task, all but one of the six variants are identical with the standard. Con-
sequently, it was less essential to compare all variants with the standard in
that any variant once identified as not being different from the standard
served in place of the standard. The eye-fixation data indicate that both
the impulsive and reflective children changed their scanning behavior, spend-
ing less time on the standard and more time on the variants. The perfor-
mance of the impulsive 85 on Task III (MFF) following their experience
with Task IT {(DFF) was more effective than their performance on Task I,
although they spent just as short a period of time on both MFF tasks. Thus,
it appears that spending more of that time making comparisons among
variants rather than between variants and the standard is a more efficient
strategy for both tasks.

The fact that number of variants scanned did not change significantly
for the reflective Ss from Task I to Task II is due to a ceiling effect. They
tended to scan all six variants on either task. On Task II, however, the ex-
perimental impulsive group scanned considerably more variants and the
control impulsives fewer variants than on Task I. The decrement for the
control impulsive group, who received a second set of MFF problems on
Task I, is probably due to a general reduction in concentration on the task.
Their performance deteriorated even further as they continued to Task IIL.
The increase in number of variants scanned by the experimental impulsive
Ss, as well as their longer response latencies when given Task II, may be
explained in the following manner. On Task I Ss can conform to E’s instruc-
tions to find the variant that is the same as the standard by scanning a
variant superficially and, upon not observing a difference, believe that it is
identical with the standard. On the DFF task the same behavior does not
meet E’s requirement that § find a difference. Thus, a hasty or incomplete
search on'Task IT leaves § without an appropriate response, and § is forced
to observe the variants more systematically.

It is not obvious why the impulsive Ss retained their different mode of
search behavior acquired in Task II whereas the reflective Ss did not. It is
possible that the higher level of success of the impulsive Ss on Task IT in-
creased their motivation to perform well on the tasks in general or at least
made it more obvious that a correct solution was possible. The reflective S,

*on the other hand, were so successful on Task I that it was reasonable for
them to revert to their previous strategy on returning to an MFF task. The
fact that the experimental impulsive Ss returned to responding at the same
speed as they had on Task I and the fact that previous experimental attempts
to slow down the response latencies of impulsives have failed to improve
performance suggest, however, that their ability to sustain attention may also
be related to their poor performance. The poorer performance of impulsive
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Ss on reaction-time tests with long preparatory intervals gives an independent
indication of the inability of impulsive Ss to sustain attention, Impulsive Ss
spent 18 sec on the average before responding on the MFF items. With
preparatory intervals up to 20 sec the reaction performance of the impulsive
Ss was not inferior to that of the reflective Ss, but with longer preparatory
intervals the impulsive Ss performed significantly more poorly.

The inability to sustain attention is one of a number of behaviors that
would be appropriate in a denotative definition of impulsivity. One can
reasonably question whether there might be a constitutional difference be-
tween impulsive and reflective Ss that manifests itself in both the shorter
attention span on the RT test and poorer MFF performance. Nevertheless,
it is interesting fo note that the ability to sustain attention interacted with
the type of task used such that impulsive Ss took longer to respond and
performed with greater accuracy on the DFF than on the MFF task. More
important, however, is the fact that with a modification of the task, the
impulsive S5’ scanning strategy was shown to be effectively modified, and
the new strategy was retained and had a positive effect on performance on
the MFF task even though their response latencies returned to their original
levels. Thus, even if there were a constitutional component to impulsivity
which was not alterable, there are ways to modify behavior in order to
achieve better problem-solving performance. Thus we conclude that both
task variables and individual differences deserve considerable attention in
our attempts to understand the development of problem-solving skills in
children.
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