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Notes and Comment
tal and vertical, that is, ones at 45°, should be correctly
seen as aligned. This is, however, not so. They are seen
as apparently more horizontal than they actually are. This
was first noted by Wundt (1893) and first systematically
studied by Zehender (1899). Today this illusion is widely
described as a variant of the Poggendorff illusion. This
is, however, incorrect because, when the conventional
Poggendorff figure is presented with horizontal parallels,
the 45° transversals are seen as misaligned in the oppo
site direction to the Zehender illusion, that is, as appar
ently more vertical than they actually are.

Poggendorff illusion. As Tong and Weintraub (1974)
argued, "the prime requirement for the occurrence of a
Poggendorff effect is the existence of an actual intersec
tion between transversal and parallel" (p. 267). The
difference between the Poggendorff and the Obonai illu
sions can conveniently be shown with simplified versions
of the Poggendorff and Obonai figures. These are shown
in Figure 1. In Figure la, the transversal is at an angle
of 135° and in Figure Ib at one of 45° to the vertical line.
Each transversal is aligned with an isolated target dot~

Wenderoth and Johnson (1982, Experiments 1and 3) have
shown that with the display in Figure 1a the Poggendorff
effect (transversal apparently seen as more horizontal) in
creases as the vertical line increases in length up to a cer
tain amount, after which it remains the same, whereas
with the display in Figure 1b, as the length of the trans
versal approaches that of the vertical line, a negative Pog
gendorff effect is found (transversal apparently more ver
tical), which gradually changes into a positive effect as
the length of the vertical line exceeds that of the trans
versal.

Obonai illusion (Obonai, 1931). In Figures 1c and 1d,
the isolated transversal is aligned with the target dots at
the top and bottom, respectively, of the vertical line so
as to form angles of 135° and 45° with it. I have shown
(Hotopf, 1981, Experiments 7, 8, and 11) that when the
transversal is at an angle of 135° with the vertical line
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Not only are there visual illusions; there are also illu
sions about illusions. One of the most powerful of these
is the assimilation to the Poggendorff illusion of other
alignment illusions-API for short. In attributing a con
stant error in the reading of graphs to the Poggendorff
illusion, Poulton (1985) has provided the latest example
of the operation of the API tendency. In fact, the con
stant error that he observed is due to two other alignment
illusions and not the Poggendorff. Poulton has, however,
provided a new explanation for the appearance of these
other illusions which apparently justifies their being
regarded as instances of the Poggendorff illusion. Since
this explanation, which faults certain earlier investigations
on methodological grounds, seriously misrepresents them,
my purpose is to show that it is a misrepresentation. To
do this, I will first describe the four alignment illusions
in question, second, indicate Poulton's argument, and
third, show that it is unjustified.

Two of the four illusions are simple in that they show
misalignment when the display is only a line and a dot,
and two are complex in that a second line induces a fur
ther and more powerful misalignment of the line with the
dot. I name the two simple alignment illusions the
"horizontal/vertical assimilation tendency" (HVA) and
the Zehender illusion, although the latter is widely, but
(because of the operation of the API tendency) mislead
ingly, known as "the parallelless Poggendorff" or "Pog
gendorff without parallels." The two complex illusions
are the Obonai and the Poggendorff illusions.

The HVA illusion. The HVA illusion is shown in the
apparent tendency to see line segments as being nearer
in orientation to the main spatial coordinate that they are
closer to than they actually are. Thus, lines up to 45° to
the horizontal are apparently seen as more horizontal than
they are, and those more than 45 ° to the horizontal are
apparently seen as more vertical. 1 Clearly, this was one
of the illusions manifested in the constant .errors shown
in reading Poulton's graphs.

The Zehender illusion. One would expect from the HVA
illusion that line segments midway between the horizon-
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Figure 1. Simplified forms of the Poggendorff and Obonai illu
sions. The Poggendorff illusion (a) with the transversal at 135°, and
(h) at 45° to the vertical induction line. The Obonai illusion (c) with
the transversal at 135° and (d) at 45° to the vertical induction line.
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(Figure Ie) there is no significant misalignment at all,
whereas when it is at 45 0 (Figure Id) there is a misalign
ment in the same direction as the Poggendorff, which
varies inversely with the length of the vertical line.
Clearly, the relation between the angle formed by the
transversal with the vertical line and the length of the ver
tical line, on the one hand, and direction and amount of
misalignment, on the other, is quite different in the two
illusions. It is also clear that the lines in Poulton's (1985)
graphs, which are not contiguous with the horizontal and
vertical lines of the abscissa and the ordinate, respectively,
manifest not the Poggendorff, but the Obonai illusions (as
well as the HVA tendency).

The fact that we can distinguish between these differ
ent alignment illusions does not, of course, mean that they
may not co-occur in the same figure. The conventional
Poggendorff figure, for example, may, depending upon
the angle the transversal forms with the vertical parallels,
be affected by either the HVA tendency or the Zehender
illusion. In addition, there may be both an Obonai com~
ponent, which is the effect upon the transversal of the ver
tical parallel that is distant from it, and a Poggendorff
component from the parallel the transversal is contigu
ous to. Day and Kasperczyk (1985) have recently shown,
although this is not their interpretation, that if the con
ventional Poggendorff figure is rotated through 45 0 so
that the' 'transversals" are vertical and the parallel lines
are at 45 0 to them, there is no Poggendorff but only an
Obonai effect (Hotopf & Brown, 1985). It is, of course,
the co-occurrence of these other illusions within the con
ventional Poggendorff figure that has led to their being
dubbed as variants of the Poggendorff illusions. But there
are probably many other illusions operating in the con
ventional Poggendorff figure (Hotopf, 1977), such as the
Miiller-Lyer and Piaget's rectangle illusion, but we would
not for that reason think of calling them variants of the
Poggendorff illusion.

To Poulton, however, none of the distinctions I have
been making are of any validity. This, he claims, is be
cause of unwanted asymmetrical transfer effects that may
occur in the within-subjects designs of the experiments
upon which these distinctions are based (Poulton, 1982;
Poulton & Freeman, 1966). Specifically, the misalign
ment effects in the Zehender and Obonai illusions would
have been "produced by transfer from prior judgments
with a more complete Poggendorff figure" (Poulton,
1985, p. 543). By this he means the conventional Pog
gendorff figure with vertical parallels. To avoid this trans
fer, he recommends between-subjects designs for experi
ments and commends, in the field of visual illusions,
Weintraub and Krantz (1971), because their first experi
ment on the Poggendorff illusion was based upon single
observations from 850 subjects, and Warren and Bash
ford (1977), who did the same with 570 subjects in the
Miiller-Lyer illusion.

These unwanted transfer effects, however, need not take
place-their effects, as he says, "range from large to
negligible" (Poulton, 1982, p. 674; my italics). Indeed,
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Poulton's second experiment on reading graphs did use
a between-subjects design, but it was evidently considered
to be free from bias due to unwanted transfer effects.

It is likely that any transfer effects that may have oc
curred in those of the experiments on the Zehender illu
sion that he quotes were also negligible, because two ex
periments, which he ignores, showed that the illusion
occurred to a significant degree in displays that consisted
only of two line segments lying in an orientation of 45 0

to the horizontal. There was no question in these experi
ments of transfer from prior judgments with a Poggen
dorff figure (Curthoys, Wenderoth, & Harris, 1975).
Similarly, in my study of the Obonai illusion (Hotopf,
1981), I conducted nine experiments that determined the
relation of the illusion to the length of the induction line,
to the distance of the transversal from the target dot or
line, and to the angle formed by the transversal with the
induction line. In none of these expeeriments were the
subjects required to make judgements about Poggendorff
figures. Therefore, here too, there can have been no trans
fer effect. As for the HVA tendency, this also was studied
with only two line segments by Bouma and Andriessen
(1968) and no involvement of the Poggendorff figure. In
deed, transfer from the Poggendorff figure, convention
ally displayed with vertical parallels, could scarcely ac
count for misalignment due to assimilation to the vertical.

Poulton does, however, suggest one further factor that
may be operating which enables him to account for the
Zehender and Obonai illusions in terms of transfer from
the Poggendorff. He suggests that an experiment of Day's
(1973) which showed the Zehender effect and where the
subjects were presented only with two line segments could
be discounted because 4 of Day's 20 subjects had acted
as subjects in an earlier experiment on the Poggendorff
illusion. Their experience of the Poggendorff illusion, he
suggests, could have been transferred to the Zehender so
that they saw the latter in terms of the former. This, of
course, very much extends the notion of what is meant
by a between-subjects design. Any apparently within
subjects design may, in fact, due to the past history of
the subject's participation in other experiments, be a con
cealed between-subjects study. As for the point at issue,
I cannot speak for other investigators, but in the case of
my own subjects, some were, it is true, familiar with the
Poggendorff illusion, but others were not, and yet they
showed the Obonai effect in their very first judgments of
the displays. Indeed, the fact that the Obonai illusion, as
outlined above, shows different characteristics from those
of the Poggendorff indicates that transfer from the Pog
gendorff illusion, even in those familiar with it, cannot
have been the explanation.
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NOTE

I. I shall refer throughout to the lines as apparently being seen as
more vertical or horizontal for convenience of exposition. However,
they are not necessarily seen in this way. The alignment error could
be due to a judgment based upon an eye movement or movement of
attention that was biased in the direction of the misalignment (Findlay
& Hotopf, in press; Hotopf, 1981; Hotopf, Hibberd, & Brown, in prepa
ration).
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