Individual differences in figural aftereffect
potency: Aftereffect trace vs immediate
stimulus context as a determiner of

perception’

When, given the same stimulus pattern, the direction of a
perceptual response can be determined by either the strength
of an aftereffect trace or by an immediately present stimulus
context, field-independent Ss responded in accordance with
the aftereffect trace, while field-dependent Ss’ perceptions
were influenced by the immediately present stimulus context.
The data at hand continue to demonstrate significant differ-
ences in aftereffect potency between field-independent and
field-dependent S.

When after continuous visual fixation of a curvedline
an objectively straight line is viewed, it will typically
appear to be curved in a direction opposite to that of
the previously inspected line. But perceived curvature
of an objectively straight line can also bebrought about
by embedding the line in a certain contextual pattern
such as in the case of the well known Hering's illusion,
a modified version of which is shown in Fig. 1. Unlike
the aftereffect phenomenon which depends ona temporal
separation between the Inspection figure and the Test
figure, the illusion based distortion is brought on by
an interaction of simultaneously present stimulus pat-
terns. Here the effect is not presumed to be generated
by altered intraorganic states but rather by factors
inherent in the immediately present stimulus conditions
themselves, by the contiguous context.

If, now, instead of utilizing the usual sole straight
line as the Test figure in the aftereffect sequence,
the appropriate line in Hering's illusion (which is,
of course, also objectively straight) is employed as
the Test figure, the differential potency between ''trace
residue!' aftereffect and context based distortion may
be assessed. To be more specific, if the Inspection
figure is comprised of a line curved in the same direc~
tion as that experienced in Hering's illusion, then the
aftereffect, bending, as it were, the Test line in the
opposite direction, should counteract the illusory pull
and, in effect, result in more veridical perception of
the Test line embedded in Hering's illusion. If, on the
other hand, the immediately present stimulus context
is more potent, then the illusion should counteract any
trace residue, and the embedded Test line should con-
tinue to be perceived as curved in the direction iden-
tical to that of the previously fixated Inspection line.

The present study seeks to explore the differential
potency between an aftereffect trace residue and stim-
ulus context in a manner outlined above, but ina
setting which permits an assessment of the effects of
individual differences in figural aftereffect strengthand
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of related differences in perceptual measures of field
dependence.

In a series of recent studies (Immergluck, 1966a,
1966b, 1966c) it was shown that field-independent Ss
(assessed by the Rod and Frame Test) exhibited more
potent aftereffects than did field-dependent ones in
whom apparently the residual effects of an originally
fixated visual stimulus are more readily obliterated
by subsequently viewed new and immediately present
stimuli (e.g., the Test figure).

Extending, then, these observed intrasubject differ-
ences in figural aftereffect performance to the present
investigation, it seems reasonable to assume that: (1)
Ss who exhibit potent aftereffects (i.e., who are demon-
strably field-independent) should, following fixation of
an appropriate curved stimulus line, perceive the
Hering illusion line as ''straight''; and (2) Ss who
demonstrate weak aftereffect trace residues (i.e., field-
dependent Ss) should be relatively unaffected by the
fixated Inspection figure and continue to experience
the apparent curvature in Hering's illusion.

Method

The S groups, college students ranging from 19 to
23 years, were selected on the basis of their perfor-
mance on the Rod and Frame Testina manner identical
to that in the previously reported studies (Immergluck,
1966a, 1966b, 1966c), with the final establishment of
30 field-independent and 26 field-dependent Ss. In
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INSPECTION FIGURE

AN

TEST FIGURE
Fig. 1. The curved line Inspection Figure measures 11.5 cm with a
radius of 19 cm. The modified Hering illusion Test Figure horizontal
line is 16,5 cm long.
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Table 1. A comparison between field-independent and field-depend: 1t
Ss in figural aftereffect performance.

Table 3. A comparison between field-independent and field-dependent
Ss in their responses to Hering’s illusion without prior exposure to
the figural aftereffect task.

Subjects N Aftereffect No Aftereffect P Subjects N Straight Curved
Field-independent 30 23 7 < 001 Field-independent 25 3 22
Field-dependent 26 5 21 : Field-dependent 25 2 23

order to assess once again the relationship between
measures of field dependence and aftereffect potency,
all Ss were exposed to the same size displacement
figural aftereffect task employed in the previously
cited studies (ibid).

After a rest period of 10 min, all Ss (tested in in-
dividual sessions) were presented with the curved line
1 Figure (Fig. 1) and asked to fixate it steadily in the
center. Following an inspection time of 30 sec, the
Hering illusion T Figure (Fig. 1) was immediately
presented, and the S was asked to specify the appro-
priate Test line as ''curved'' or ''straight.'' In order
to ascertain more unequivocally whether the reported
curvature adhered to the directionimplied by the Hering
illusion, all Ss who perceived the Testlineas ''curved"’
were also required to specify direction of curvature.
(The responses of all Ss indicated that the perceived
curvature was in line with the Hering illusion.)

In order to rule out possible differences between
field-independent and field-dependent Ss in their ability
to counteract the Hering illusion apart from those
produced by aftereffect traces (particularly since such
differences have been previously reported; Crutchfield
et al, 1958; Immergluck, 1966; McGurk, 1965), two
different S groups, comprised of 25 field-independent
and 25 field-dependent Ss were asked to respond to the
identical Hering illusion without previous exposure to
the curved line aftereffect task. The results are sum-~
marized in Table 3 and show the ubiquitous potency
of this particular illusion and no differences between
these two S groups.

Results and Discussion
The present results (Table 1) show clearly that field-

q q

Table 2. A comparison between field-i t and field-dependent

Ss in their responses to the Test line in Hering’s illusion following

fixation of the I Figure. The “Straight” column indicates the number of

Ss who perceived the Test line as straight, and the *‘Curved” column the
number of Ss who perceived the Test line as curved.

Subjects N Straight Curved P
Field-independent 30 22 8
<.001
Field-dependent 26 6 20
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independent Ss exhibit more potent aftereffects than
field~-dependent ones (X2=18.37, p< 0.001) and (cf.
Table 2), given a stimulus situation in which an im-
mediately present field context is juxtaposed against
an aftereffect trace residue, will perform perceptually
in accordance with the trace residue. For field-depen-
dent Ss, on the other hand, the immediately present
stimulus context proved to be the more potent de-
terminer of their perceptual response (X2=14.07,
p< 0.001). Inspection of Tables 2 and 3 permits direct
comparison of perceptual responses to Hering's illusion
between comparable S groups with and without prior
exposure to the curved line aftereffect task and shows
clearly that such prior visual fixation has an effect on
only the field-independent S group. It may also be of
interest to note that the found relationship between
measures of field independence and aftereffect strength
is underscored by the fact that two different aftereffect
tasks, composed of different kinds of Inspection figures,
were employed in the present investigation, both yield-
ing very comparable results (cf. Tables 1 and 2).
The data at hand continue to demonstrate significant
differences in visual aftereffect potency between field-
independent and field-dependent Ss and invite further
explorations of the effects of such differences in other
diverse perceptual situations.
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