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On apparent misalignment of
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In two experiments, subjects adjusted various pairings of the top and bottom boundaries of two
obliquely oriented outline bars (Experiment 1) and those of two similarly oriented complete and in
complete squares (Experiment 2) to apparent alignment. The data from the first experiment showed
that the misalignment effects were determined jointly by the directional properties of the bar ends
(vertical, oblique, and semicircular) and the pair of boundaries that were aligned (both top bound
aries, top of upper bar with bottom oflower bar, bottom of upper bar with top oflower bar). The re
sults from the second experiment showed that the misalignment effects were the same for the
oblique boundaries of solid and outline squares and persisted when the squares were reduced to two
parallel lines. The effect was undiminished when the ends of the parallels were aligned, but was mark
edly reduced when pairs of parallels themselves were aligned, The outcomes of the two experiments
are explained in terms of the apparent positions of the oblique boundaries. It is proposed that these
vary with the positions of the elements (bar or square) relative to the visual field, the position of the
boundaries relative to the stimulus elements, and the positions of the boundaries relative to axes that
are delineated by the parallel adjacent ends of bars and sides of squares. This relative-position basis
for apparent misalignment is held to be the basis of misalignment effects in other figures.

In a previous series of experiments (Day, Stecher, &
Parker, 1993), it was shown that the collinear edges of
oblique bars with rounded ends appear to be slightly but
reliably misaligned. This effect was nearly doubled when
one of the bars was moved vertically in the course ofad
justing it to apparent alignment with the other. When (as
in Figure 1A) the ends of the bars and movements ofone
bar during adjustment were both vertical, the misalign
ment effect was about six times greater. However, it was
reduced when the ends of the bars remained vertical
while adjustment movements were orthogonal to the axis
of the oblique bars (as is shown in Figure 1B). In the last
of the four experiments, it was found that although the
orientation and form of the inner pair of bar ends had a
marked effect on apparent misalignment, those of the
outer pair had no effect at all. Finally, when the inner
ends of the bars abutted on vertical parallel lines, as in
the conventional Poggendorff figure, the misalignment
effect was about the same as that with vertical bar ends,
This suggested that vertical ends and vertical parallels

This research was supported by a grant to the first author by the
Australian Research Council. The assistance of Vladimir Kohout,
Rosemary Williams, and Mike Durham, in photography, preparation
of figures, and computer programming, respectively, is gratefully ac
knowledged. Address correspondence to R. H. Day, La Trobe Univer
sity, Department of Psychology, Bundoora, Victoria 3083, Australia.

are more or less equivalent in determining apparent mis
alignment of edges.

In the course ofthese experiments, a misalignment ef
fect involving the collinear opposite edges of oblique
bars was noted. When the top edge of the uppermost
oblique bar was collinear with the bottom edge of the
lowermost bar, the two edges appeared to be grossly
misaligned; the top edge appeared far too high for align
ment with the bottom edge, as is shown in Figure IB.
However, when this relationship was reversed, so that
the bottom edge of the uppermost bar was aligned with
the top edge of the lowermost bar, the two edges ap
peared to be slightly misaligned or more or less aligned,
as is shown in Figure 1C. Subsequent informal observa
tions showed that these strong and weak effects also oc
curred with the boundaries of outline bars and squares.

Almost all of the earlier investigations of apparent
misalignment ofcollinear features have involved straight
lines, usually in the Poggendorff figure or its numerous
variants (see Hotopf & Hibberd, 1989). For this reason,
the effects in Figure 1, involving the same and opposite
edges of bar elements, have not previously been de
scribed or studied. The previous experiments with bars
(Day & Stecher, 1992; Day et al., 1993) showed that the
orientation of the ends of the bars are also strongly im
plicated in apparent misalignment. Therefore, in the first
of the two present experiments, three pairings of the
boundaries of outline bars and three forms of bar ends

517 Copyright 1994 Psychonomic Society, Inc.



518 DAY AND HALFORD

A B C
t

I ~X
I• I

-.
I

Figure 1. Apparent misaligument of the collinear edges of solid
bars. The effect is clearly evident when the top edge of the upper bar
is aligued with the top edge of the lower bar (A),greater when the top
edge of the upper bar is aligued with the bottom edgeof the lower bar
(8), and is much smaUer when the bottom edge ofthe upper bar is
aligued with the top edge of the lower bar (C). The dotted lines refer
to the direction of movement of the adjustable bar in the experiments
reported here (A) and in some earlier experiments (B).

were systematically combined in nine conditions. In the
second experiment, squares were combined as in Figures
IB and IC. The purpose of this experiment was to as
certain whether the effects for the different conditions of
boundary alignment occur with elements other than
bars, and whether they vary between solid and outline el
ements and between complete and incomplete elements.

It can be pointed out at this stage that the outcomes of
the two experiments have led to an explanation of ap
parent misalignment ofedges and boundaries in terms of
their apparent positions. It is argued that the apparent
positions of the aligned boundaries and edges are deter
mined by the positions of the two stimulus elements in
the visual field-those ofthe aligned features relative to
the elements and those of the elements relative to the
axes that are delineated by the inner ends of the bars or
the inner sides of the squares.

EXPERIMENT 1

The purpose ofExperiment I was to ascertain whether
the form of the bar ends combines with the pair of
boundaries to be aligned to determine the extent of ap
parent misalignment. The bar ends were vertical (V),
semicircular (N), and oblique and orthogonal to the axis
of the bars (0). The boundary alignment conditions were
the top boundary of the upper bar aligned with the top
boundary of the lower bar (TT), the top of the upper bar
with the bottom of the lower bar (TB), and the bottom
of the upper bar with the top of the lower bar (BT).!
Thus, there were nine stimulus conditions: V-TT, V-TB,
V-BT, N-TT, N-TB, N-BT, O-TT, O-TB, and O-BT.
These are shown in Figure 2. Given the results from the
earlier experiments (Day et aI., 1993) and the informal
observations of the arrangements in Figure I, it was ex
pected that, of the three delineation conditions, Condi
tion V would give rise to the greatest misalignments, and
ofthe three boundary alignment conditions, Condition TB
would do so.

Method
Subjects. Twelve subjects, 6 women and 6 men, were paid for

their participation.
Apparatus. The apparatus is described in Day and Stecher (1992)

and Day et al. (1993). The stimulus figures were presented sym
metrically around the center ofa 27.5 X 20.4 em screen ofa per
sonal computer and viewed from a distance ofapproximately 114 em
(10 mm at the screen subtended 30' at the eye). The computer gen
erated the figures, presented them in a different random order for
each subject, varied the starting position of the adjustable bar on
the right, and recorded, averaged, and stored individual scores.
The adjustable bar could be moved obliquely at right angles to the
bars (see Figure 2) by pressing one of two directionally marked
keys, one for upward movement and the other for downward move
ment. When the keys were held down, the bar moved continuously
and smoothly; when tapped, it moved stepwise in .37-mm steps.
Pressing a third key brought up the next figure in the randomized
stimulus sequence.

Stimulus conditions. Each figure consisted of two 45° oblique
outline bars, 40 mm long, 8 mm wide, and separated by 40 mm
when exactly aligned (see Figure 2). The lines forming the bound-
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Figure 2. The nine stimulus conditions of Experiment 1. The ends

of the bars were vertical (V), semicircular (N), and oblique and at
right angles to the edges (0). The aligued edges (dotted lines) were
the top ofthe upper bar with the top ofthe lower bar (TT), the top of
the upper bar with the bottom of the lower bar (TB), and the bottom
of the upper bar with the top of the lower bar (BT). The mean mis
aligument effects (in millimeters) and their standard errors (in
parentheses) are also shown.
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aries of the bars were 0.8 mm thick with a luminance of about
9 cd/cm-, Their ends were vertical, semicircular, or oblique at 45°
to the axis of the bars, as shown in Figure 2. The dotted lines in
the figure indicate the boundaries to be aligned.

Procedure. The subjects' task was to adjust the oblique bar on
the right, using the two keys, so that the two nominated boundaries
appeared to be perfectly aligned. The nine stimulus conditions
were presented in a different random order to each subject. Four
adjustments to apparent alignment were made for each condi
tion-two from an initial position approximately 18 mm below the
point of true alignment and two from a position the same distance
above it. These starting positions alternated over the four adjust
ments. All four adjustments for one condition were completed be
fore the next condition was introduced. The subjects were per
mitted to hold down the relevant key for continuous movement of
the bar, tap it for stepwise movements, or use both modes, as they
preferred. There was no time limit for the adjustment. The subjects
were told before each adjustment which boundaries to align, and
this directive was also indicated in the top left corner ofthe screen
as top, top bottom, or bottom top. Practice trials were run before
the experimental trials were introduced.

Scoring. The score for each condition was always the mean ver
tical difference between true and apparent alignment, in millime
ters, for the four adjustments. For example, in Figure lA, the top
and bottom edges of the bar on the right appear too high for align
ment with the collinear edges ofthe bar on the left, so the bar on
the right would have to be moved downward for the edges to ap
pear aligned. For all of the figures, this direction of adjustment
was scored as positive, and the opposite direction was scored as
negative.

Results and Discussion
The mean misalignment scores and their standard er

rors (in parentheses) are also shown in Figure 2. In the
interest ofclarity and in order to show the interrelation
ships between the mean misalignments for the nine con
ditions, the means and standard errors are also plotted as
histograms in Figure 3, with the standard errors repre
sented by vertical "Ts" at the top of the bars. It can be
seen from this figure that the means for the vertical bar
ends (V) were consistently greater than those for semi
circular (N) and oblique (0) ends across the three
boundary alignment conditions, and that those for Con
dition TB were consistently greater than those for Con
ditions TT and BT across the three bar end conditions.
It can also be noted that the greatest effect occurred for
Condition V-TB and the smallest for Condition O-BT.
Separate t tests showed that the means for eight of the
nine stimulus conditions were significantly greater than
zero, at p < .02 or better, and one (for O-BT) was not
(p > .05). A two-way analysis of variance (ANOVA),
with direction of the bar ends (D) and the boundaries
that were aligned (B) as main factors showed that both
factors were significant [F(2,22) = 17.16,p < .0001, and
F(2,22) = 14.13,p < .0001, respectively]. The interaction
between the two factors was also significant [F(4,44) =
14.13, P < .001]. A more detailed analysis of the differ
ences across the three forms of bar ends and the three
boundary alignment conditions was made by using the
Newman-Keuls procedure. This showed that the three
means for Condition V were significantly different from
each other at p < .05 or better. Of the three means for
Condition N, that for Condition TB was significantly

different from those for Conditions TT and BT (p < .01),
which were not different from each other, and the three
means for Condition 0 were also significantly different
from each other (p < .02). Of the three means for Con
dition TT, that for Condition V was significantly greater
than those for Conditions N and 0 (p < .01), which were
not different from each other. For Condition TB, the
mean for Condition V was significantly greater than those
for Conditions Nand 0 (p < .01), which were not sig
nificantly different from each other. For Condition BT,
the means for Conditions V and N were not significantly
different from each other, and both were significantly
greater than that for Condition 0 (p < .05).

The outcome of this experiment confirms the earlier
finding (Day & Stecher, 1992; Day et al., 1993) that the
form of the ends of the bars is a major determinant of
apparent misalignment ofcollinear boundaries. In addi
tion, the results show that the positions in the bars of the
aligned boundaries-whether they are topmost in both
bars, or topmost in one bar and bottommost in the other
is also a major factor. In short, apparent misalignment
ofboundaries was jointly determined by the form ofthe
bar ends and the positions of the boundaries relative to
the bars. These data have suggested a basis for apparent
misalignment of boundaries and edges in terms of the
relative positions of the boundaries. This is discussed
further in the General Discussion.

EXPERIMENT 2

Three considerations led to the second experiment.
First, the presence and absence of apparent misalign
ment of edges and boundaries has been demonstrated
only with two-bar figures, such as those in Figure 1.
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F1gure 3. Comparison of apparent misalignment (in millimeters)

and standard errors for the nine conditions (see F1gure 2) ofExper
iment 1. Ends of bars were vertical (V), semicircular (N), and oblique
(0). Boundary alignments were tops of upper and lower bars (TI),
top of upper bar with bottom oflower bar (fB), and bottom of upper
bar with top oflower bar (BT).



Figure 4. The eight stimulus conditions of Experiment 2, together
with their mean misalignment effects (in millimeters) and standard
deviations (SD). The fignres included solid (A and B) and outline (C
and D) squares, and outline-incomplete (E and F, G and H) squares
with two edges or boundaries obliquely aligned (E and F) and two
pairs of line ends aligned (G and H).
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Among the possible explanations for apparent misalign
ment is a change in the apparent orientation of the bars
in the direction of either the vertical or horizontal axis.
Such "normalization" with elongated stimulus elements
has been claimed as a component of apparent misalign
ment in other figures (see Hotopf& Hibberd, 1989). Al
though such normalization would seem to be unlikely
for bars aligned in the 45° axis (i.e., halfway between the
vertical and horizontal), it was nevertheless considered
prudent to investigate the possibility. Square elements
with their corners in the vertical and horizontal axes
were used, and the features to be aligned were at 45°, as
were the bars (see Figure 4). With such an arrangement,
a change in apparent orientation due to normalization
would be highly unlikely.

The second consideration concerned the equivalence,
or otherwise, ofoutline and solid (i.e., "filled-in") stim
ulus elements. Although the misalignment effects with
these two classes of elements appeared, on casual in
spection, to be about the same, this had not been for
mally tested. The main reason for doing so was the pos
sibility that the boundaries of outline figures might be
more easily perceptually "isolated" and aligned in the
same axis than would the edges ofsolid figures. This pos
sible difference would presumably lead to misalignment
effects that were smaller with boundaries than with edges.

Third, we asked whether apparent misalignment oc
curs with the boundaries of incomplete figures as well.
An answer to this question bears on the relationship be
tween the effects described here and those associated
with the arc and chevron figures reported by Day, lee,
and Duffy (1989). It was found that apparent misalign
ment of points in a horizontal axis is markedly reduced
when these figures are incomplete.

These issues were pursued in Experiment 2 by using
the pairs of complete and incomplete squares with oblique
edges or boundaries, as is shown in Figure 4. In Figures
4A, 4C, 4E, and 4G, the bottom oblique feature-edge,
boundary line, or pair of line ends-of the upper ele
ment on the right was aligned with the top feature of the
lower element on the left, as for Condition BT in Ex
periment 1. In Figures 4B, 4D, 4F, and 4H, the top fea
ture of the upper element on the right was aligned with
the bottom feature of the lower element on the left, as for
Condition TB in Experiment I. The square elements in
Figures 4A and 4B were solid. In Figures 4C and 4D
they were completely outlined, and in Figures 4E, 4F,
4G, and 4H they were incompletely outlined. Two boun
dary lines were aligned in Figures 4E and 4F, and two
pairs of line ends were aligned in Figures 4G and 4H.
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Method
Subjects. There were 12 new subjects, 6 women and 6 men,

drawn from the same source as that used for Experiment 1. They
were paid for their participation.

Apparatus and Procedure. The apparatus, procedure, and scor
ing were the same in all respects as those in Experiment 1.

Stimulusconditions. The solid, complete-outline, and incomplete
outline elements in Figure 4 were 40 mm square, with their aligned

features at 45° and separated by 40 mrn when exactly aligned. The
element on the right again moves obliquely at right angles to the
oblique boundaries for adjustments to alignment.

Results and Discussion
The mean misalignments are shown with their stan

dard deviations in Figure 4. It can be seen that the means
for Condition BT were consistently smaller than those



APPARENT MISALIGNMENT OF EDGES AND BOUNDARIES 521

with the same pair of elements for Condition TB. Note
that for Condition BT, three means (A, C, and E) were
relatively small, and one (G) was larger. For Condition
TB, three means (B, D, and H) were relatively large, and
one (F) was smaller.

Separate t tests showed that, of the four means for
Condition BT, one (E) was significant, and three (A, C,
and G) were not [t(ll) = 2.72,p < .02; t(ll) = l.24,p >
.05; tell) = 1.55,p > .05; and tell) = l.78,p > .05, re
spectively]. The same tests for Condition TB showed
that all four means were significant [for B, t(11) = 7.40,
P < .001; D, t(11) = 6.22,p < .001; F, t(11) = 3.99,p <
.01; H, t(11) =7.30,p< .001]. A two-way ANOVA, with
type of stimulus element (E) and the positions (TB or
BT) offeatures to be aligned (A) as main factors showed
that both factors as well as the interaction between them
were significant [for E, F(3,11) = 5.47, p < .01; for A,
F(1,ll) = 16.37, P < .001; and for their interaction,
F(3,33) = 4.47, P < .01]. Separate ANOVAs were car
ried out for the two alignment conditions, BT and TB.
These showed that the type of stimulus element was a
significant factor for Condition TB [F(3,11) = 14.03,
P < .001], but it was not for Condition BT [F(3,1l) =
0.76, p > .50]. Newman-Keu1s tests of the differences
between the means for Condition TB showed that the
mean for Figure 4F was significantly smaller than those
for Figures 4D, 4B, and 4H, and that these three means
were not different from each other.

These data provide clear answers to the three ques
tions posed in the introduction. First, the effects that had
been previously found for bars under Conditions BT and
TB were essentially the same for stimulus figures con
sisting of squares, in which normalization toward the
main axes of space would be very unlikely. Second, the
effects occurred as strongly under Condition TB with
solid squares as they did with outline squares, and they
were absent for both solid and outline squares under
Condition BT. Third, the effect with incomplete squares
was as great as that with complete squares when the ends
of the two pairs of parallel lines were aligned, but was
markedly less when two lines flanked by parallel lines
were aligned.

GENERAL DISCUSSION

The outcomes of the present two experiments con
firm and extend those reported earlier on the involve
ment of bar ends in apparent misalignment of collinear
bar edges and boundaries (Day & Stecher, 1992; Day
et aI., 1993). In the first place, the results verify that the
form of the bar ends is a critical determinant of appar
ent misalignment; vertical ends give rise to large ef
fects, oblique orthogonal ends give rise to smaller or
negligible effects, and semicircular ends give rise to ef
fects of about the same size as those for orthogonal
ends. Second, the positions of collinear boundaries in
both bar and square elements have been shown to be
closely involved and to interact with bar ends in deter-

mining the size of the effect. Third, misalignment ef
fects with incomplete squares are greater for the
collinear ends oflines (Figures 4G and 4H) than for the
collinear lines flanked by parallel lines (Figures 4E and
4F).

The main issues for consideration are an explanation
of these outcomes and a determination of whether ap
parent misalignment in other figures-in particular, the
various forms of the Poggendorff figure-can be ac
counted for in essentially the same terms. In proposing
an explanation, it is relevant to draw attention again to
data from the earlier series of experiments (Day et aI.,
1993), since they bear closely on an explanation ofthose
reported here.

The earlier results showed that apparent misalignment
of bar edges with vertical inner bar ends and vertical
parallels are more or less the same, that only the inner
pair of bar ends, not the outer ends, are involved, and
there is a small but reliable horizontal-vertical (HV)
contribution to the misalignment effect with 45° oblique
bars. The first of these outcomes indicates that inner,
parallel bar ends and parallel lines are functionallyequiva
lent as determinants ofapparent misalignment. The sec
ond outcome suggests that the inner parallel ends ofbars
and sides of squares are critically involved. The third
outcome indicates that the HV spatial anisotropy con
tributes slightly to the misalignment effect. This finding
is strongly supported by experiments with a pair of
oblique lines (Day, 1973a) and the Poggendorff figure
with vertical and horizontal parallels (Day & Dickinson,
1976). It will be assumed henceforth that the HV com
ponent also contributed to the effects in Experiments 1
and 2.

It is proposed that the misalignment effects in Figures
2 and 4 are mainly attributable to the apparent positions
of the aligned features, and that these positions are de
termined singly or jointly by three sets of relationships
in the stimulus array. The first involves the positions of
the stimulus elements (bars or squares) relative to the
rectangular field, the second to the positions of the
aligned features (boundaries, edges, line ends) relative
to the elements, and the third to positions of the aligned
features relative to the inner pair of bar ends or sides of
squares. The data from these and other experiments in
dicate that one or more of these relationships determine
the apparent position of the bars and thereby their ap
parent misalignment. The three spatial relationships
warrant further description.

In all of the conditions represented in Figures 2 and
4, the stimulus elements were obliquely disposed in a 45°
axis. In consequence, the element on the right was al
ways higher in the stimulus field than that on the left.
Furthermore, the difference in elevation varied accord
ing to the pair of boundaries or edges that were aligned.
The greatest difference occurred for Condition BT, the
smallest for Condition TB, and that for Condition TT
was intermediate. The aligned features also varied in po
sition relative to the stimulus element; they were either
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Figure 5. Apparent misalignment of collinear features in arc (A),
chevron (8). Morinaga angle (C), and parallel-line (D) f"IgUreS. In Fig
ures A and B, the outer ends of the top boundary and the center of
the lower boundary are obliquely aligned, but appear to be mis
aligned; the outer ends appear to be located too obliquely upward for
alignment. In Fignres C and D, the apexes and Iioe ends are aligned,
but appear to be misaligned; the outer apexes and Iioe ends also ap
pear to be located too obliquely upward for alignment.

square and by the movement of the adjustable square. It
is to be noted that, like the result for Condition O-BT in
Figure 2, three results for the equivalent condition in
Figure 4 (Figures 4A, 4C, and 40) were negligible, and
one (Figure 4E) was slight but significant.

The two issues remaining for consideration are the
marked difference in apparent misalignment between the
conditions with incomplete elements in Experiment 2
and a determination of whether this apparent-position
explanation can account for apparent misalignment in
other figures.

In Figures 4E and 4F, a pair of oblique lines each
flanked by a parallel line was aligned, and in Figures 40
and 4H, two pairs of line ends were aligned. In the first
case, the two lines were entirely separated from the par
allels, so it is likely that they were no longer processed
as the upper and lower boundaries of squares; but as sep
arate entities. However, in Figures 40 and 4H, the col
linear pairs of line ends were inseparably the upper and
lower extremities ofpairs ofline elements and were pre
sumably processed as such. It is suggested, therefore, that
the positions of the aligned features relative to the stim
ulus elements serve as a determinant of apparent posi
tion and, thereby, ofapparent misalignment when the fea
tures are intrinsic to the elements, as with the boundaries
ofcomplete bars and squares and with the ends of lines.

In the conventional form of the Poggendorff figure
and in its numerous variants, the collinear oblique lines

B

o

A

c

uppermost or lowermost in the element. In addition, the
aligned features varied relative to the axes that were de
lineated by the inner pair of bar ends or sides of squares.
Relative to the vertical axes, the aligned features were
differently positioned, with that on the right higher than
that on the left, and relative to the oblique axis the fea
tures were identically positioned. In the case of the semi
circular bar ends, no particular direction was delineated,
so that position relative to an axis was not involved in de
termining apparent positions.

The contributions of these relative positions can be il
lustrated by reference to Conditions V-TB and O-BT in
Figure 2, for which the misalignment effects were, re
spectively, greatest (5.87 mm) and negligible (0.58 mm).
For Condition V-TB, the bar on the left is higher in the
field than that on the left, uppermost rather than lower
most in the bar, and higher relative to the vertical axis.
In Condition O-BT, the boundary on the right is still
higher in the field, is lowermost rather than uppermost
in the bar, and is in the same position relative to the
oblique axis.

The same reasoning can be extended tothe other con
ditions of Experiment I and to those of Experiment 2.
For example, in Conditions V-BT and V-TB (Figure 2),
the elements on the right are both higher in the field than
those on the left, and the boundaries on the right are
higher, relative to the vertical, to the same extent. How
ever, the same boundaries are lowermost in the element,
whereas those on the left are uppermost. The consis
tently greater effects for the vertical conditions than for
the semicircular and oblique conditions across all bound
ary alignments can be attributed to the higher positions
ofthe right boundary than those ofthe left relative to the
vertical. Similarly, the consistently greater effects for
Condition TB than for Conditions TT and BT across all
bar end conditions in Figure 2 can be attributed to the
uppermost position of the aligned boundary on the right
relative to that on the left.

It is to be noted that although no direction in particu
lar was delineated by the inner semicircular ends in Con
dition N, movements of the bar on the right during ad
justments to apparent alignment did so. As pointed out
previously, it was shown by Day et al. (1993) that the ef
fectiveness ofdelineation ofdirection by a bar end is en
hanced or reduced according to whether the direction of
delineation by bar movement is the same or different. It
can be presumed that the relatively large and significant
misalignment effect in Condition N-BT and the negligi
ble effect in Condition O-BT were due in part to the
more effective delineation of the oblique direction by
both of these factors in the latter condition.

The results for Experiment 2 can be accounted for in
the same terms. In this experiment, the inner parallel
sides ofthe square element were orthogonal to the aligned
features for all conditions shown in Figure 4. That is to
say, the aligned features were not misaligned relative to
the axes delineated by the inner parallel sides of the



APPARENT MISALIGNMENT OF EDGES AND BOUNDARIES 523

Figure 6. The obtuse- and acute-angle versions of the Poggendorff
figure. Collinear obliques (C and D) are reduced forms ofthe bar fig
ures with collinear boundaries (A and B).
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NOTE

I. A preliminary experiment with oblique-ended, filled-in bars,
such as those in Figure I, showed that there was no difference in ap
parent misalignment between the conditions in which the two top
edges were aligned and those in which the two bottom edges were
aligned. For this reason, and to reduce the number of alignment trials
undertaken by the subjects, the latter condition was not included.
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