Perception & Psychophysics
1986, 39 (5), 374-380

Some observations on the Poggendorff and
Muller-Lyer tactual illusions

ALBINA LUCCA, ANNA DELLANTONIO, and LUCIA RIGGIO
University of Padua, Padua, Italy

Two experiments were conducted in which illusory and nonillusory figures were presented in
the right and left tactual fields. Experiment 1 used 24 men (aged 18-24 years) and the Poggen-
dorff (P) illusion and an alignment (Al) task; Experiment 2 used another 24 men and the Miiller-
Lyer (ML) illusion and a line-match (Lm) task. Standard and mirror-image presentations of the
figure were used in each case. Nested designs of analysis of variance and analysis of covariance
were adopted for comparing left- and right-hand performance under each experimental condi-
tion. Covariance analysis on distortion scores of P and ML was performed separately with dis-
crepancy measures on Al and Lm tasks as covariates. An investigation was also made into whether
the direction of tactually perceived distortions was the same as or opposite to that reported for
the visual illusions. The results show large P and ML tactual distortions. For ML, the tactual
effects found were similar to those predictable from visual illusions, whereas for P, a high value
of inversion emerged. Differences between hands were significant for P under the standard presen-
tation, exploration with the right hand inducing a higher value of inversion. The latter results
are discussed with reference to differences between the functions of human hemispheres which
some authors have suggested for perceptual distortions.

Susceptibility to visual illusions has been only margi-
nally investigated in the context of functional hemispheric
lateralization studies. As is well known, human
hemisphere functioning is described in terms of contrast-
ing modes of cognition, information processing, and cod-
ing (e.g., Bradshaw & Nettleton, 1981). According to the
most current formulation, the left hemisphere may use
analytic, serial, or sequential strategies, while the right
uses global or parallel strategies (Simion & Bagnara,
1982); other studies point out the differences in coding
information (Posner, 1978; Umilta, 1982). Friedman and
Campbell-Polson (1981) proposed a model of the
hemispheres as two independent and limited pools of
resources, or subprocessors (Allen, 1983), which could
be used in different ways. Whatever mechanism under-
lies the experimental data, however, there is general
agreement that the left hemisphere is verbal, while the
right is visuospatial. Basso, Bisiach, and Faglioni (1974)
proposed that if illusions were due to perceptual distor-
tion depending on structural features of a particular stimu-
lus, right-hemisphere damage, by impairing the holistic
attitude, should reduce susceptibility to the illusion, and
left-hemisphere damage should enhance it. Basso et al.
therefore studied performance in a linear-length-
discrimination task and the extent of the Miiller-Lyer (ML)
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visual illusion in normal and unilateral-brain-damaged pa-
tients.

Although linear-length discrimination was found to be
impaired in right-brain-damaged patients with a visual
field defect, Basso et al. found that, contrary to the
hypothesis, left-brain-damaged patients showed reduced
susceptibility to the ML. A second study, performed by
Houlard, Fraisse, and Hecaen (1976) on the effects of
unilateral hemispheric lesions on two visual illusions
(Ponzo and ML), gave opposite results for the ML.
Houlard et al. had conjectured that, if the right hemisphere
‘‘subserves visuo-spatial functions and engages in global
synthetic processing’’ (p. 232), one might predict that
right lesions, in disturbing normal perception, ‘‘would
reduce or abolish illusions when they involve a percep-
tual activity relating distinct parts’” (p. 233), as in the
Ponzo illusion. In contrast, left-sided lesions should *‘aug-
ment illusion when it results from a primary field effect
(or from assimilation)’’ (p. 233), as for ML. Houlard’s
results are ambiguous and contrast with those quoted
above (Basso et al., 1974): patients with left-sided lesions
have stronger illusions than normal subjects (this result
was significant for the ML), whereas in right-brain-
damaged subjects the Ponzo is weakened and the ML is
equivalent to that of control subjects. On the same line,
Clem and Pollack (1975) showed that, in normal subjects,
when the figural parts of the visual ML illusion are
presented simultaneously in the left visual field (right
hemisphere), the magnitude of the illusion is significantly
greater than when the same parts are presented in the right
visual field (left hemisphere); on the other hand, if the
presentation is successive, the illusion is greater for the
left hemisphere.
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Since the issue has been unresolved, we tried to study
it in normal subjects, using Poggendorf (P) and ML
figures, which are, by general agreement, very different;
the first generates a distortion of direction, and the sec-
ond generates one of linear extension (Coren, Girgus, Er-
lichman, & Hakstian, 1975; Robinson, 1972). Moreover,
we chose to use these figures in their tactual form. As
Revesz’s work (1934) pointed out, illusions also take place
when the stimulus figure is explored tactually (e.g., hap-
tically in sequential succession), and, accordingly, Metz-
ger, Vukotich-Voth, and Koch (1970) wrote about op-
ticotactual illusions (see also Calabresi, 1932; Costa,
1937; Dellantonio, Riggio, & Crolle, 1982; Fry, 1975;
Hatwell, 1960; Rudel & Teuber, 1963). A tactual task
might be helpful in this research, because right-
hemisphere spatial superiority has been demonstrated us-
ing tactual exploration of nonsense shapes (e.g., Witel-
son, 1974) and in tactual tests involving orientation of seg-
ments (e.g., for normal subjects, Benton, Varney, &
Dehamsher, 1978; Oscar-Berman, Rehbein, Porfert, &
Goodglass, 1978; for brain-damaged subjects, De Renzi,
Faglioni, & Scotti, 1971; De Renzi, 1982). It seemed
reasonable that in tactual illusion tasks also directional
components should be processed by the right hemisphere.
Furthermore, results from neurophysiological research
support the points just mentioned: the postcentral gyrus
of the neocortex (somatosensory area I) contains neurons
that have directional sensitivity, and this population of
direction-sensitive neurons probably contributes fun-
damentally to the ability of primates to judge and respond
appropriately to the direction of tactually explored stimuli
(Hyvarinen, 1976); moreover, the cortical areas of con-
tralateral representation of the hand are substantially lack-
ing in callosal connections (Roland, Larsen, Lassen, &
Skinhoj, 1980), and are, hence, to a considerable extent,
independent, at least as regards the initial stages of infor-
mation processing, making it more likely that differences
in performance will emerge between the two
hemispheres—as the results mentioned above suggest.
On the basis of these considerations and of the results
of preliminary studies carried out in order to investigate
the degree and frequency of certain tactile distortions (Del-
lantonio, Lucca, & Riggio, 1984), we formulated the
hypothesis that the degree of perceptual distortion induced
by tactile exploration of the P figure is lower for the left
hand (right hemisphere). In fact, if it is true that correla-
tions between the parts of a visuospatial context are de-
tected more accurately by the right hemisphere than the
left, the number and degree of the distortions typically
found for the stimulus figure should be smaller when the
P figure is explored by the left hand, especially since this
illusion seems to involve a directional component. This
hypothesis can be supported by the results already cited,
which show how the left hand is more efficient than the
right in certain tasks that involve orientation of segments.
Differences between the two hands should, however,
be smaller for exploration of the ML figure, which re-
quires a comparison between segment lengths and does
not seem to involve a directional component. Moreover,
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as Clem and Pollack’s (1975) data suggest, the right hand
(left hemisphere) would be more susceptible than the left
to P and ML tactile illusions, because sequential modes
of collecting information by the hand may interact with
functional demands in determining the hemispheric locus
of data processing. This difference might emerge more
clearly with P figures which involve a directional com-
ponent.

Two experiments were conducted here. The purpose
of Experiment 1 was to study haptic perception of the P
illusion and of a simple alignment (Al) effect (see Figures
1 and 2). In this experiment, we. asked ourselves
(1) whether perceptual distortions would be found, and
in particular, whether there would be a difference between
distortions obtained when exploring the P figure and those
obtained when the two segments were considered in a sim-
ple alignment task; (2) whether there was a perceptual
asymmetry between the right and left hands for the P dis-
tortion and in the errors for an alignment task; and
(3) whether this asymmetry, when it exists, would be
found in both standard and mirror image presentations
of the figures, which might affect the exploration strate-
gies of each hand differently.

In Experiment 2, attention was focused on the ML
figure and a line-match (Lm) task (see Figure 6). In this
experiment, the aim was to investigate, for the tactile ML
figure, (1) whether the results again would confirm the
presence of perceptual distortions and, in particular,
whether a significant difference would be obtained be-
tween the condition in which the two segments of the il-
lusions were compared and the condition in which the seg-
ments were compared outside the illusion context;
(2) whether, in both of the preceding tasks, performance
of the right hand would differ from that of the left; and
(3) whether such asymmetry would occur in the standard
and in the mirror-image presentation of the ML figure.

EXPERIMENT 1

In this experiment, the focus of attention was the P
figure and the Al task.

Method

Subjects. The subjects were 24 male university students, 18-24
years of age (mean 21 years 6 months); they were all right-handed,
according to Oldfield’s (1971) test.

Stimuli. The stimulus patterns shown in Figures 1 and 2 were
constructed using 2-mm-thick aluminum strips.

Two symmetrical forms were constructed for each of both the
P and the Al figures, so as to eliminate the possibility that manual
exploration might favor one or the other of these forms.

The stimuli (Figures 1 and 2) were constructed by fixing the alu-
minum strips into a suitable indented wooden base (8 X 15 c¢m).
Segments a and b were 5 cm long, and the inclination angle was
45°. The parallel lines were 9.7 cm long and 1 cm apart. All strips
extended about 1 mm out from the base.

For the P figure and the Al task, the parts of Figures 1 and 2
marked a were mobile, since the wooden block supporting segment
a could move in both directions.

Procedure. The subject was blindfolded and seated comfortably
on a chair in front of a table on which the stimulus figures were
placed one at a time. The surface of the subject’s lower arms rested
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Figure 1. Stimuli used for the P illusion in the standard (P,) and
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Figure 2. Stimuli used for the alignment (Al) task in the standard
(Al,) and mirror-image (Al,) presentations.

on the table, where they were held still by two elastic bands; the
hands, however, were free to explore. The experimenter sat in front
of the blindfolded subject, on the opposite side of the table, and
gave him the following instructions, which were the same for both
the alignment task and the P figure: ‘‘Now you are going to use
the tips of your index and middle finger to explore first segment
a and then segment b. You must decide whether q is in line with
b. If it isn’t you must slide a up and down until ¢ and b are in line.
You are only allowed to use the tips of your fingers. What interests
us is how it seems to you, not whether your judgment is right or
wrong.”’ After five training trials, the experiment began. Stimu-
lus a was presented at displacements of 8, 6, 4, and 2 mm, both
above and below point O (Figures 1 and 2); there were also two
presentations at the 0 point, making for a total of 10 presentations
in all. For each subject, the alignment task was presented in a ran-
dom order, both in the nonillusion condition and in the illusion con-
dition. The use of right or left hand to begin the exploration was
determined according to the sequence RLLR. Judgments were al-
ways requested beginning with segment a, and, hence, the explo-
ration always proceeded from a to b; the subject was allowed as
much time as he wished, up to a maximum of 15 sec.

For each of the four tasks (P,, P2, Al;, Al,), each subject carried
out 10 trials with the left hand and 10 with the right. The extent
of the perceptual distortion was measured, in each case, by the dis-
tance in millimeters from the zero point. In this way, we calcu-
lated, for each block of 10 trials for each subject, the global distor-
tion effect, the illusion effect (i.e., the distortion in the direction
normally described for the visual modality), and finally the inver-
sion effect (i.e., the effect in the opposite direction to that normally
obtained for the visual illusion). This procedure of distinguishing
the measurements was suggested from previous observations of the
effect (Calabresi, 1932; Dellantonio et al., 1982). As will be obvi-
ous, the adjustment task was preferred because it does not involve
verbal responses (see, e.g., Patterson & Deffenbacher, 1972).

Results

Study of perceptual asymmetries within the P illu-
sion and the alignment task. The same statistics were
calculated to evaluate performance in the two tasks.

First, for a preliminary analysis, only absolute dis-
crepancies were computed; that is to say, underestima-
tions and overestimations were considered as identical.
Table 1 presents mean and standard deviations of abso-
lute discrepancy scores (distortion effects) for each hand
with right and left presentation for each task.

The scores were compared by an analysis of variance.
Comparison between left- and right-hand conditions when
the two different sides were presented within the two tasks
is of fundamental importance for inferences regarding the
present study. To compare mean individual differences
under each experimental condition, a completely nested
design of ANOVA was adopted (see, e.g., Keppel, 1973;
Marascuilo & Levin, 1970, 1976) with three fixed-effect
factors: S, stimuli (s,=P, s,=Al), C nested within S, sides
of presentation of the stimuli (c,=P, and c,=P, for P,
¢;=Al, and ¢;=Al, for Al) and T within C(S), tactual
fields (left and right hand stimulation) for each side
presented within the two stimuli; all the factors were:
within-subjects variables.

There was a highly significant' distortion effect on the
P figure relative to the degree of error on the alignment
task [F(1,23) = 114.86, p < .0001]. The side of presen-
tation did not affect distortion scores significantly. The
main tactual field effect nested within C(S) was signifi-
cant [F(4,92) = 2.30, p < .10]. Appropriate post hoc
comparison for nested hypotheses® (see Marascuilo &
Levin, 1970, 1976) showed that: (1) with the Al figure,
the left-hand-right-hand difference was not significant for
either of the sides presented, and (2) with the P figure,
the left-hand -right-hand difference was significant for the
P, side of presentation [F(1,92) = 7.47, p < .01]; point
estimation showed greater right-hand distortion.

The directional similarity between tactual and visual dis-
tortions was also considered. For the P task, the overall
mean proportion P(E) of expected errors, that is to say,
of errors in the direction of the comparable visual illu-
sions, was equal to .22, whereas the overall mean propor-
tion P(I) of inversions exceeded .66. However, for the
Al task, errors in the two opposite directions did not differ
significantly, with P(E) = .27 and P(I) = .35.

Table 1
Discrepancy Means and Standard Deviations of Absolute
Discrepancy Scores in Experiment 1

P Al
P, P, Al, Al,
Hand Mean SD Mean SD Mean SD Mean SD
R 427 206 4.16 237 95 .38 .81 .54
L 3.31 1.50 440 194 .89 47 1.11 .61

Note—Scores given in millimeters for right (R) and left (L) hands un-
der standard (P,) and mirror-image (P,) sides of presentation for the
Poggendorff (P) figure and under Al, and Al, sides of presentation for
the simple alignment (Al) task.



To examine the direction of distortion for both the P
figure and the Al task, positive signs were attached to dis-
tances (in millimeters) from zero point in the same direc-
tion as the comparable visual illusion; negative signs were
assigned to discrepancies in the direction opposite to that
obtained with vision. Plus scores (positive illusion effects)
and minus scores (inversion effects) were analyzed
separately (see, e.g., Pasnak & Ahr, 1970) so that the
directional similarity to vision might be examined. Mean
illusion scores and mean inversion scores are shown,
respectively, in Figures 3 and 4.

Positive and negative discrepancies were explored by
means of the completely nested model of ANOVA previ-
ously used for the preliminary analysis of absolute dis-
crepancies.

As regards positive illusion effects, only the difference
between the P illusion and the corresponding performance
on the Al task turned out to be significant [F(1,23) = 5.52,
MSe = 1.61, p < .05].

Analysis of the inversion scores confirmed previous data
obtained on absolute discrepancies. The S effect was
highly significant [F(1,23) = 63, MSe = $5.25,
p < .001]. Moreover, the inversion effect with the right-
hand stimulation was significantly different from the per-
formance with the left hand only for the P figure under
the P, side of presentation [F(1,92) = 4.69, MSe = 2.19,
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Figure 3. Mean positive illusion scores (in millimeters) for P and
Al tasks under P,, P,, Al,, Al, conditions for right (R) and left (L)
hands.
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Figure 4. Mean inversion scores (in millimeters) for P and Al tasks,
under P,, P,, Al,, and Al, conditions for R and L hands.
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Figure 5. Mean adjusted values for absolute discrepancy scores
for the P tasks under P, and P, conditions for R and L hands.

p < .05]; from point estimation, a greater inversion
emerged for the right hand.

Contribution to Poggendorf distortion of a more
generalized deficit in the alignment task. In order to
determine whether any observed differences that might
obtain between hands and side presented could be at-
tributed to difficulties associated with the perceptual illu-
sion or to a more generalized deficit in the alignment of
two segments, distortion scores on the P figure were fur-
ther analyzed with discrepancy scores on the Al task as
a covariate (e.g., Myers, 1979, chap. 12).

First, absolute discrepancy scores on the P figure were
compared by an analysis of covariance with two within-
subjects factors (C, sides of presentation: 7, tactual fields
within C), concomitant variables being absolute dis-
crepancies on the Al figure.

The mean adjusted values are shown in Figure 5.

The analysis confirmed all the results of the first anal-
ysis of variance. There was a significant T-within-C ef-
fect due to the difference between hands under the P, side
presentation [F(1,44) = 4.15, p < .05].

Moreover, covariance analyses were performed on
positive illusion effects and on inversion scores on the P
figure with the discrepancies in the corresponding direc-
tions on the Al figure as covariates. These analyses yielded
the same results as the previous comparable ANOV As.

EXPERIMENT 2

In this experiment, subjects were required to explore
tactually the two ML figures and a simple line-match (Lm)
figure (Figure 6). The illusory figures were the Von Bren-
tano versions of the ML constructed with aluminum
strips, 2 mm thick, fixed in a wooden base from which
they extended about 1 mm; @ and b were 4 cm long; the
inside arrowhead could be moved in either direction from
0. The dimensions were similar in the stimuli for the Lm
task.
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Method

Subjects. The subjects were another group of 24 students with
the same characteristics as those used in the first experiment.

Procedure. For Experiment 2, the procedure was partially analo-
gous to that of Experiment 1; the instructions, however, were differ-
ent. For the task of comparing the two segments, both in the non-
illusion condition and in the illusion condition, the subject was told:
““With this hand you can touch two segments. You must move the
index, guiding your hand in such a way that, in your judgment,
segment a becomes equal to segment b. What interests us is how
it seems to you, not whether your judgment is right or wrong.”’
The index was presented in the (randomized) positions of 8, 6, 4,
and 2 mm, both the left and the right of the 0 point (Figure 5); the
0 position was also presented, twice, making for a total of 10 presen-
tations in all.

For each task, the subject carried out 10 trials with the left hand
and 10 with the right. The extent of the perceptual distortion was
measured as in Experiment 1.

Results

Study of perceptual asymmetries within the Miiller-
Lyer illusion and the line-match task. Table 2 presents
mean and standard deviations of absolute discrepancy
scores for each hand for the ML figure at different sides
of presentation and for the Lm task.

When scores were compared with ANOVA, only a sig-
nificant distortion effect on the ML figure relative to the
degree of error on the Lm figure emerged. This result
confirmed previous data on comparable visual tasks (see
Barton, 1969).

Then discrepancies in the direction predicted by vision
(positive illusion scores) and discrepancies in the direc-
tion opposite to vision (inversion scores) were calculated;
the corresponding mean values are represented, respec-
tively, in Figures 7 and 8.

It should be noted that distortion effects were consis-
tent with the direction of comparable visual findings.
These results confirmed previous data (e.g., Dellantonio
et al., 1984; Dellantonio et al., 1982; Fry, 1975).

There was a significant illusion effect on the ML figure
related to the degree of error in the Lm task. In the present
study, no left-hand-right-hand differences were sig-
nificant.

Covariance analyses on the ML data with Lm scores
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Figure 6. Stimuli used for the Miiller-Lyer (ML) illusion in ML,
and ML, conditions of presentation and stimulus used for the line-
match (Lm) task.

Table 2
Discrepancy Means and Standard Deviations of Absolute
Discrepancy Scores in Experiment 2

ML Lm
ML, ML, Lm; = Lm,
Hand Mean SD Mean SD Mean SD
R 3.16 1.31 3.00 1.35 1.69 44
L 2.92 1.23 3.08 1.04 1.58 .44

Note—Scores given in millimeters for right (R) and left (L) hands un-
der ML, and ML, sides of presentation for the Miiller-Lyer (ML) figure
and on the line-matching (Lm) task.

as covariates confirmed the results obtained on the cor-
responding ANOVAs.

GENERAL DISCUSSION

Certain conclusions can be drawn from this study. The
two experiments that have been described (the first relat-
ing to the P figure in comparison with the alignment task,
the second relating to the ML figure in comparison wih
the segment comparison task) show that the P and ML
figures, when explored with the fingertip, induce a con-
siderable degree of distortion—a distortion that is signifi- -
cantly greater than the subjective error that occurs for an
analogous, but nonillusory, perceptual task. This result
confirms the view, already mentioned, that tactile illu-
sions are possible.

The analyses also confirm two interesting details already
noted in Dellantonio et al. (1984). The first is that the
two different mirror-image conditions of the stimuli
(Figures 1 and 2 and Figure 6) do not, in themselves,
seem to play any role in determining the overall extent
of the nonillusory subjective errors or of the distortions
in all conditions—that is, both for the illusions and the
inversions. The second is that for the tactile form of the
P figure, the distortion is obtained prevalently in the op-
posite direction to that normally described for the visual
modality (Figures 3 and 4) (see also Calabresi, 1932;
Costa, 1937; Pasnak & Ahr, 1970). For the ML, on the
other hand, the distortion occurs in the same direction as
for the visual illusion (Figures 7 and 8).

As for the unimportance of the mirror-image conditions,
it is evident that the nonillusory alignment task and the
perceptual distortion induced by the tactile P figure are
not influenced by variations in the global orientation of
the oblique segments provided that all the other figural
conditions are kept constant. In the same way, the seg-
ment comparison task in the tactile ML figure is not in-
fluenced by the relative positions of the open or closed
arrows. These results suggest that structural context is im-~
portant in determining distortion, and that the mirror-
image presentation of the figure has little effect.

Concerning the inversions noted for the tactile P figure,
it should be remembered that Fry (1975), using other tac-
tile illusions, and Calabresi (1932), Costa (1937), and
Pasnak and Ahr (1970), using the P illusion itself, have
already described analogous phenomena: this *‘reversal”’
acquires special importance when one considers that in
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Figure 7. Mean positive illusion scores (in millimeters) for the ML
task in ML, and ML, conditions and for the Lm task for R and L
hands.
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Figure 8. Mean inversion scores (in millimeters) for ML and Lm
tasks.

the simple alignment task these inversions are slight and
smaller than the discrepancies in the opposite direction
(Figures 3 and 4).

Elsewhere (Dellantonio et al., 1982), we have tried to
explain the frequency of such inversions on the basis of
the fact that exploration of the tactile P figure is often
limited to the acute angles where the oblique lines meet
the parallel lines (the subjects’ fingers repeatedly touch
the sides in the vicinity of the intersection). In the visual
modality, the modification of the P illusion, known as the
Restle figure, consists, in essence, of two acute angles
and often produces a distortion in the opposite direction
to that normally described for the visual P illusion:
perhaps, then, the tactile exploration strategy for the P
figure induces perceptual phenomena comparable to those
found for the visual Restle figure. Another possibility that
cannot be excluded is a mechanism of the alignment-
displacement-effect type like that suggested by Hotopf
(1981) to justify certain anomalies of optical illusions. By
contrast, the phenomenon is not obtained for the tactile
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ML, the direction of which corresponds to that obtained
with the visual modality.

Remaining to be discussed is the difference between the
two hands, which, as we have seen, proved to be signifi-
cant only for the P figure, while, instead, the mean error
in millimeters is more or less the same for each hand in
the nonillusory alignment task (Table 1). The latter result
is predictable, since, as already pointed out, differences
between the hands for tasks of this type have never been
described in the literature, either for normal or for brain-
damaged subjects.

On the other hand, in the perceptual distortion of the
P figure, the performance of the hands, measured in mil-
limeters of global displacement of segment a with respect
to the straight line to which b also belongs (Figure 1),
is differentiated: the right hand distorts significantly more
than the left, as predicted by our hypothesis and by Clem
and Pollack’s (1975) results on successive presentation
of visual illusory stimuli described above—but only in con-
dition P,.

To be precise, right- and left-hemisphere performances
are roughly equivalent in P,, but the right one is less sus-
ceptible to illusion than left in P,.

But why only in the P; condition? So far, no satisfac-
tory explanation has been found. There appear to be no
appreciable differences in the movements of the rightand
left hands while exploring the stimuli and in adapting
them, either with the P figures or with the figures without
parallel lines. These movements are successive and con-
sist in feeling the segments lightly for some time, espe-
cially near the angles in P. It seems unlikely, even if it
cannot be altogether ruled out, that the significance of the
difference depends on the two hands’ using different
strategies during exploration. If this were the case, the
difference ought also to appear in the nonillusory align-
ment task. Yet, neither the data on the effects of com-
patibility (e.g., Withaker, 1982) nor those on the asym-
metries that may arise in perceptual distortions (e.g.,
Wenderoth & Johnson, 1981, who quote Hotopf, personal
communication, 1980) provide any indications that would
help us to interpret our result. Moreover, we are forced
to exclude any ‘‘effect of hemispace’’ (McFarland, 1982)
in which performance depends not so much upon the
hands involved as on where they are located in extracor-
poreal hemispace, because—as is well known—there has
been little success in demonstrating hemispace effects in
the tactual modality (Bradshaw, Nathan, Nettleton, Pier-
son, & Wilson, 1983; Bradshaw, Nettleton, Nathan, &
Wilson, 1983).

Further work, using more refined experimental tech-
niques that permit measurement of the precise exposure
time or the number of movements involved in the explo-
ration, should shed more light on the strategies involved
in the tasks. Meanwhile, it cannot be excluded that the
greater susceptibility of the right hand (left hemisphere)
in P, may represent a clue in support of our hypothesis.

If so, the alignment task, with its directional compo-
nents, is not sufficient to bring out the differences between
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hemispheres; it is the perceptual organization of the P,
figure which shows that the left hemisphere is more sus-
ceptible to illusion. These interpretations seem to us to
be confirmed by the analysis of covariance, which shows
that the differences between the right and left hands do
not depend at all on the errors committed in a simple align-
ment task (Figure 5).

For the ML figure, on the other hand, the present study
did not find hand differences in any of the mirror-image
stimulus conditions. This appears to confirm the idea that
the differences between hemispheres, in these cases, tend
to emerge when the tactile spatial task is made more com-
plex by its directional components.
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NOTES

1. For overall analyses, in view of post hoc comparisons, the sig-
nificance level was set equal to 10% (see, e.g., Scheffé, 1959, p. 71).
2. For a total 10% each of four nested hypotheses was tested with
a significant level of 2.5% (Marascuilo & Levin, 1970; Miller, 1966).
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