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Illusion decrement with inspection was assessed separately for wings-in and wings-out Miiller-
Lyer figures. Subjects reproduced the central extent in Miiller-Lyer figures under three condi-
tions: the subjects in Experiment 1 made responses at 1-min intervals during a 5-min inspection
period, the subjects in Experiment 2 made responses at 1-min intervals without inspection be-
tween judgments, and Experiment 3 provided the subjects with implicit feedback during inspec-
tion. Separate inspection of wings-in and wings-out figures produced similar decrement effects.
Illusion decrement was observed in Experiment 1, but the decrement was comparable to the con-
trol condition of repeated judgments without intervening inspection (Experiment 2). When provided
with implicit feedback during inspection (Experiment 3), pronounced illusion decrement was ob-
tained, but not for all subjects. The variability associated with responses in all experiments was
high, and a large percentage of subjects did not show illusion decrement after 5 min of inspec-
tion. Thus, general and firm conclusions concerning reliable illusion decrement are unwarranted.

Visual geometric illusions and their associated
phenomena have been examined by visual scientists for
over a century. The consistent, systematic errors as-
sociated with visual geometric illusions have been ex-
plained on the basis of structural mechanisms and cogni-
tive mechanisms (e.g., Girgus & Coren, 1973). Structural
mechanisms include the properties of the optical and neu-
ral systems that effect consistent errors, whereas cogni-
tive mechanisms include the error-producing recalibra-
tion strategies that humans use to encode, interpret, and
process visual information.

A possible technique for assessing the relative contri-
butions of structural and cognitive mechanisms is the
measurement of illusion decrement with prolonged inspec-
tion. For example, the magnitude of the Miiller-Lyer il-
lusion and several of its variations decreases with con-
tinued inspection, yet the illusion does not entirely
disappear (Coren & Girgus, 1972; Girgus & Coren, 1973;
Girgus, Coren, & Horowitz, 1973). Coren and his col-
leagues argue that the decrement associated with such con-
tinued inspection reflects the amount of cognitive involve-
ment in a visual illusion; the magnitude of the illusion that
remains after inspection reflects the degree of structural
involvement in promoting error. Accordingly, an illusion
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that is purely structurally caused would be expected to
show no decrement with inspection, whereas an illusion
that is purely cognitively caused would be expected to
decrease to zero.

Thus, it is possible to assess the anatomy of a specific
geometric illusion by estimating the relative involvement
of structural and cognitive components. Moreover, this
information might then determine whether or not two il-
lusions share a similar basis. There is evidence, for ex-
ample, that the wings-in and wings-out Miiller-Lyer il-
lusions may be differentially promoted by structural and
cognitive components (Greist-Bousquet & Schiffman,
1981). Further verification that the wings-in and wings-
out versions of the Miiller-Lyer are indeed different illu-
sions might arise from evidence that the two versions
decrease at different rates with inspection, as this would
imply that the contributing factors are present in differ-
ent proportions. Accordingly, in the present set of studies,
illusion decrement was examined separately for wings-in
and wings-out Miiller-Lyer figures.

By examining illusion decrement separately for wings-
in and wings-out Miiller-Lyer figures, another issue
emerges. This issue concerns the conditions under which
illusion decrement is obtained with inspection. Previous
studies of illusion decrement with inspection of the
Miiller-Lyer figure have used the Brentano (or combined)
version of the illusion (e.g., Coren & Girgus, 1972; Day,
1962; Festinger, White, & Allyn, 1968; Girgus & Coren,
1973; Girgus, Coren, & Horowitz, 1973; Kohler & Fish-
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back, 1950; Porac & Coren, 1985) in which both wings-
in and wings-out elements are present for comparison.
However, Day (1962) reported that illusion decrement with
inspection of the Brentano version of the Miiller-Lyer
figure depends upon conditions that permit the subject to
compare the wings-in and wings-out elements. Indeed,
comparison of the figural components appears vital for il-
lusion decrement: Decrement does not occur if the figure
is fixated during inspection (Day, 1962; Festinger, White,
& Allyn, 1968) or if the figure is presented tachistoscopi-
cally (Kohler & Fishback, 1950). If comparison of the ele-
ments of the figure cannot occur, as with separate presen-
tations of the wings-in and wings-out Miiller-Lyer figures,
will illusion decrement occur? The following experiments
address this question.

EXPERIMENT 1

Method

Subjects. Fifty-four undergraduate students served as subjects. All
had corrected or uncorrected 20/20 vision.

Stimuli. Series of the standard Miiller-Lyer figures, each composed
of a shaft and attached wings, were reproduced on 21.6 X 27.9 cm sheets
of white paper.

The components of the line figures were constructed from 0.4-mm-
wide black graphic tape. The lengths of the shafts of the stimulus figures
were constant at 60 mm. The wings of the figures were 10 mm long
and formed a 45° angle with the shaft in the wings-in figure and a 135°
angle with the shaft in the wings-out figure.

The stimulus figures appeared in the center of the left half of the stimu-
lus sheet. A 90-mm-long response line was centered in the right half
of the stimulus sheet.

Inspection figures of both versions of the Miiller-Lyer figure were
prepared. Their measurements were identical to those of the stimulus
figure, and they were also centered in the left half of the sheet; however,
the response line was deleted.

Procedure

Twenty-seven subjects inspected and made judgments on the wings-
in figure; 27 subjects inspected and judged the wings-out figure. Each
subject was presented first with a stimulus sheet in such a way that its
long side was parallel to the table’s edge. The subjects were instructed
to indicate their estimate of the length of the shaft by placing a slash
through the response line such that the length marked off matched the
central linear extent contained in the stimulus figure. The leftmost point
of the response line was indicated as the starting point. The subject was
allowed to reposition his or her response, but measurements against the
pencil or fingers were not permitted. After the subject’s response, the
stimulus sheet was turned face down, and the subject was presented with
an inspection sheet. Each subject was instructed to move his or her eyes
back and forth across the figure throughout the 60-sec inspection period.
Close monitoring by the experimenter ensured that these instructions
were followed. Stimulus and inspection sheets were interleaved such
that each subject studied the figure a total of 5 min and made a total
of six responses.

Results and Discussion

The extent produced by the subject on the response line
was measured to the nearest 0.5 mm. To compare rates
of illusion decrement for the two figures, any change as-
sociated with judgments on wings-in figures required
placement on the same scale as the change associated with
judgments on wings-out figures. This was accomplished
by converting each judgment to a value of absolute illu-
sion magnitude. Specifically, each judgment was sub-
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tracted from the true extent of the shaft for the wings-in
figures, and the true extent was subtracted from the judg-
ment for the wings-out figures. (The translation to mea-
sures of absolute magnitude changes the typical under-
estimation observed for the wings-in figure to positive
values. Negative numbers occur only with a reversal of
typical effects—i.e., if underestimation is observed for
the wings-out illusion or if overestimation is observed for
the wings-in illusion.) The mean absolute magnitude of
the illusion for each of the six judgments is plotted in
Figure 1 for each figure. The data from this experiment
are identified by the number 1 in the figure.
Homogeneity of variance was verified statistically, and
an analysis of variance was performed on these data with
illusion figure as the between-subject factor and judgments
as a within-subjects factor. A significant difference was
found between the wings-in and wings-out Miiller-Lyer
illusions [F(1,52) = 11.169, p < .05]. A significant
decrement effect was found [F(5,260) = 2.670, p < .05].
The interaction was not significant [F(5,260) = .733,
p > .05]. These findings indicate that the wings-in and
wings-out illusions decrease at similar rates. The present
findings also show that illusion decrement occurs with
separate inspection of the figures even in the absence of
any comparison of the wings-in and wings-out elements
of the figure (as would occur with inspection of the Bren-
tano version). However, the magnitude of the decrement
effect observed here was not as pronounced as some
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Figure 1. Mean absolute magnitude of the wings-in and wings-
out Miiller-Lyer illusion as a function of inspection time in Experi-
ments 1, 2, and 3. The number identifies the experiment from which
the data originate.
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Table 1
Mean Absolute Magnitude of the Illusion (in cm) and
Standard Deviations as a Function of Inspection Time (in min)

Inspection Wings-in Wings-out

Experiment Time M SD M SD
1 0 .854 469 .592 .507
1 913 .510 572 .581

2 .881 .531 441 547

3 .880 425 .406 .603

4 .785 .446 .461 .609

5 .644 415 372 .517

2 0 .940 .694 .850 .615
1 916 .601 134 .624

2 .908 769 .694 .620

3 .890 .687 .662 .676

4 -804 .57 .618 .664

5 732 .668 .536 .564

3 0 .604 .581 504 553
1 274 494 .143 713

2 .165 514 -.013 612

3 .128 425 -.019 .576

4 .169 451 —.169 .593

5 .189 .516 -.093 .607

results reported by Coren and his colleagues with the use
of the Brentano figure: For example, Coren and Girgus
(1972) reported decrement effects of 55%, and, more re-
cently, decrement effects were reported to range from
25% to 50% (Coren & Porac, 1984; Porac & Coren,
1985).

Table 1 provides both the mean absolute magnitude of
the wings-in and wings-out Miiller-Lyer illusion as a func-
tion of inspection time and the standard deviation for each
mean. The values clearly show that the variability of il-
lusion response is high and does not decrease as a func-
tion of inspection time. In addition, it must be noted that
a large number of subjects did not show a decrease in il-
lusion magnitude. Specifically, an examination of each
subject’s data revealed that 29% (8 of 27 subjects) who
inspected the wings-in figure showed no decrease in illu-
sion magnitude when comparing preinspection (Time 0)
judgments with judgments made after 5 min of inspec-
tion (Time 5). Similarly, 37% (10 of 27 subjects) who
inspected the wings-out figure showed no decrement.

Thus, the findings of the present experiment show
moderate illusion decrement with high variability. It is of
interest to note that most previous findings of illusion decre-
ment do not report the variability associated with illusion
decrement or the number of subjects who do not show il-
lusion decrement. An exception to this comes from Day
(1962), who also found a lack of uniformity among sub-
jects who inspected the Brentano version of the Miiller-
Lyer under a variety of conditions. Because other reports
of illusion decrement have not provided information on
variability and uniformity in subjects’ responses, it is
difficult to compare the present findings with other previ-
ous findings. However, it remains important to determine
whether the moderate decrement effect observed here is
comparable to conditions of no inspection. To address this
question, Experiment 2 required subjects to make judg-

ments at 1-min intervals without intervening periods of in-
spection of the Miiller-Lyer figures.

EXPERIMENT 2

Method

Subjects. Fifty undergraduate students served as subjects. All had
corrected or uncorrected 20/20 vision.

Stimuli. Stimuli were series of Miiller-Lyer figures identical to those
used in Experiment 1. Inspection figures were not used.

Procedure. One group of 25 subjects made judgments on the wings-
in figure; one group of 25 subjects made judgments on the wings-out
figure.

Initially, each subject was presented with a stimulus sheet and instructed
to indicate an estimate of the shaft length, as described in Experiment 1.
After the subject’s initial response, the stimulus sheet was placed in a
folder. During an intervening period of 60 sec, the subject was asked
simply to wait to make the next response. At the end of 60 sec, the sub-
ject was again given a stimulus sheet to judge. This process was repeated
five times so that subjects made a total of six responses.

Results and Discussion

The extents produced by the subjects were measured
to the nearest 0.5 mm. Each response was then converted
to a measure of the absolute magnitude of the illusion,
as described in Experiment 1. The average absolute mag-
nitude of the illusion over time, without inspection, is
presented in Figure 1 for the wings-in and wings-out
Miiller-Lyer figures. The data from this experiment are
labeled with the number 2 in the figure.

As before, homogeneity of variance was verified, and
an analysis of variance was performed. The difference
between wings-in and wings-out figures was not signifi-
cant [F(1,48) = 1.392, p > .05]. A significant decre-
ment effect was found [F(5,240) = 3.599, p < .05]. The
interaction was not significant [F(5,240) = .361,
p > .05].

Table 1 provides the mean illusion magnitude and stan-
dard deviation for the repeated judgments of Experi-
ment 2. As in Experiment 1, variability in illusion
response is high and does not decrease as a function of
repeated judgments. Also similar to the findings of Ex-
periment 1 is the percentages of subjects who did not show
a decrease in illusion magnitude from the first response
(Time 0) to the last response (Time 5). Twenty-eight per-
cent of the subjects (7 of 25) who made repeated judg-
ments on the wings-in figure did not show illusion decre-
ment; 36% of the subjects (8 of 25) who made repeated
judgments on the wings-out figure did not show a decrease
in illusion magnitude.

The most critical result of this experiment is that the
wings-in and wings-out Miiller-Lyer illusions decrease
without prolonged inspection. It is interesting to note that
previous studies of Miiller-Lyer decrement have not in-
cluded this crucial control condition in their investigations.

It remains important to determine the conditions under
which dramatic illusion-decrement effects occur with in-
spection of Miiller-Lyer figures. One obvious difference
between the method used in previous studies with the
Brentano version and the present method is the inclusion
of implicit feedback during inspection. Although other
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studies of illusion decrement with inspection of the Bren-
tano version did not directly inform subjects of the ex-
tent of their errors, subjects did inspect a variation of the
illusion in which wings-in and wings-out segments were
set to physical equality. Corrective feedback information
may be available to subjects under such inspection con-
ditions. Therefore, our last experiment examined the role
of implicit feedback during inspection.

EXPERIMENT 3

Method

Subjects. Forty-six undergraduate students served as subjects. All
had corrected or uncorrected 20/20 vision.

Stimuli. Stimuli were series of standard Miiller-Lyer figures identi-
cal to those used in Experiments 1 and 2. Inspection sheets contained
the Miiller-Lyer figure centered in the left half of the sheet and a 60-
mm horizontal line centered in the right half of the sheet. Thus, inspec-
tion figures were identical to those used in Experiment 1 but included
an inspection line equal to the shaft contained within the Miiller-Lyer
figure.

Procedure. Twenty-three subjects inspected and judged the wings-
in Miiller-Lyer figure; 23 subjects inspected and judged the wings-out
version. During inspection, the subjects were instructed to move their
eyes back and forth across the entire inspection sheet and were informed
at the beginning of each inspection period that the central shaft length
of the figure on the left was equal to the line length on the right. All
other procedures were previously described in Experiment 1.

Results and Discussion

The extents produced by the subjects were measured
to the nearest 0.5 mm and converted to measures of the
absolute magnitude of the illusion, as described in Ex-
periment 1. The mean absolute magnitude of the wings-
in and wings-out Miiller-Lyer illusion as a function of
inspection time is presented in Figure 1. The data from
this experiment are labeled with the number 3 in the
figure.

Homogeneity of variance was verified and an analysis
of variance was performed, as in Experiments 1 and 2.
No significant difference was found between wings-in and
wings-out figures [F(1,44) = 2.212, p > .05]. A signifi-
cant decrement effect was found [F(5,220) = 14.780,
p < .001]. The interaction was not significant [F( 5,220)
= .762, p > .05].

As before, Table 1 provides both the mean illusion mag-
nitude as a function of inspection time and the standard
deviation associated with each value. It is interesting to
note that the variability observed in Experiment 3 is com-
parable to that observed in Experiments 1 and 2. Addi-
tionally, a large percentage of subjects did not show a
decrease in illusion magnitude, even when they were
provided implicit feedback during inspection: 21% of the
subjects (5 of 23) who inspected the wings-in figure
showed no decrease in illusion magnitude after 5 min of
inspection, and 17% of the subjects (4 of 23) who in-
spected the wings-out figure showed no decrease in illu-
sion magnitude after 5 min of inspection.

The resuits of this experiment suggest that dramatic il-
lusion decrement can be obtained when subjects are

provided with implicit feedback during periods of inspec-
tion. However, even when the conditions of inspection
include implicit feedback, and thus are made more com-
parable to previous studies of illusion decrement that used
the Brentano version, the variability associated with illu-
sion responses is high, and some subjects do not show
a decrease in illusion magnitude after 5 min of inspection.

GENERAL DISCUSSION

The findings of our experiments can be summarized briefly, as fol-
lows. Separate inspection of the wings-in and wings-out Miiller-Lyer
figures does not produce different decrement effects. Illusion decrement
occurs even in the absence of a comparison between wings-in and wings-
out figures. However, comparable illusion decrement also occurs un-
der the control condition of repeated judgments of the wings-in and wings-
out figures without concentrated inspection between judgments. Thus,
one wonders whether the decrease in the magnitude of the illusion ob-
served in Experiment 1 can be considered a genuine illusion-decrement
effect. When the subjects were provided with comparison information
that contained implicit feedback during inspection, pronounced illusion
decrement was obtained. The variability associated with judgments of
illusion figures under all conditions of inspection examined here was
high, and a large percentage of the subjects did not show a decrease
in illusion magnitude even after 5 min of inspection.

In general, caution needs to be exercised in drawing conclusions about
illusion decrement with inspection of the Miiller-Lyer illusion, given
the high variability in subjects’ responses and the large number of sub-
jects who do not show illusion decrement. The present results are con-
sistent with those reported by Day (1962), who examined illusion decre-
ment with the Brentano version of the Miiller-Lyer illusion under several
conditions of inspection. It is plausible that individual differences in il-
lusion responses (see, e.g., Coren & Porac, 1987) may be the most crit-
ical factor in obtaining illusion decrement.
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