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Abstract
Visual apparent motion is a perceptual illusion where sequentially presented static stimuli containing no physically continuous
motion are perceived as moving. In the current study, we examined whether and how self-reference, as a typical high-level
information processing, could modulate perceptual categorization of the apparent motion in Ternus display, even when self-
reference is task-irrelevant. Two frames were consecutively presented, with the first frame consisting of two identical stimuli
(e.g., two rectangles) on the leftmost and the middle positions and the second frame consisting of two stimuli on the middle and
the rightmost positions. Depending on the inter-stimulus interval (ISI) between the two frames, the display could be perceived as
showing Element Motion (EM), with the peripheral stimulus moving from one side to the other while the middle stimulus
remains stationary or flashes briefly at the middle position, or Group Motion (GM), with both stimuli appearing to move as a
whole. Participants were tested in this configuration and then learned to associate different labels (Self, Friend, Stranger) with
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with each other in different ISIs, resulting in either a dominant
EM or a dominant GM percept (He & Ooi,1999; Petersik &
Rice,2006). Investigating visual apparent motion could help us
understand principles of perceptual organization as well as the
correspondence problemin which how our visual system estab-
lishes correspondence between objects and maintains the identity
of the object over time (see Dawson,1991; Stepper et al.,2020).

Perception of visual apparent motion could be modulated by
both bottom-up, stimuli-driven factors and top-down, semantics-
driven factors. It has been shown that perception of motion is
modulated by spatio-temporal information including inter-
stimulus interval, frame duration (see He & Ooi,1999; Petersik
& Pantle,1979



“Self” is related to all sorts of information an individual
holds. Self-referential processing, which can serve as a top-
down and semantics-driven factor, has been shown to affect
response inhibition (Golubickis et al.,2021



right or left of the center in the second frame. Following the
stimulus presentation, a question mark appeared in the center
of the screen to instruct the participant to make a forced choice
by pressing a keyboard button (i.e., J or K, counter-balanced
across participants) indicating whether they had perceived EM
or GM in the current trial. Once a decision had been made,
after 300–500 ms, the next trial began. There were ten trials
for each combination of label and ISI level, giving 210 trials in
total in either the pre-test or the post-test. Trials of different
conditions were randomly mixed and presented.

Before the formal experiment, participants completed a 40-
trial practice block with only two levels of ISI (50 ms, 260
ms). For the ISI of 50 ms, the display was expected to be
perceived as EM; for the ISI of 260 ms, the display was ex-
pected to be perceived as GM. Feedback was displayed on the
screen if the participant made an incorrect response. After
practice, the participant moved on to the formal experiment
unless his/her response accuracy was below 90%; in the latter
case he/she would repeat the practice block.

The shape-label association tasks

The procedural scheme of shape-label association tasks was
adapted from Liu and Sui (2016). In this task, a participant
was prompted to establish the one-to-one association be-
tween the three personal labels (Self, Friend, Stranger)
and three geometric shapes (Circle, Rectangle, Triangle)
through associative learning. The shape-label associations
were counter-balanced with a Latin square design across
participants, and the assignment of participants to the asso-
ciations was still balanced after the eight participants were
eliminated from data analysis. Participants were first told to
remember the shape-label associations and then asked to
complete a learning task and a matching task to ensure that
they had learned the associations well.

In the learning task, each trial began with the presentation
of a central fixation cross for 800 ms. Then one shape (trian-
gle, rectangle, or circle, 1.5° × 1.5°, the same as in the Ternus
apparent motion task) and three labels in Chinese characters
referring to“myself,” “ good friend,” and“stranger” were pre-
sented simultaneously above and below the central fixation,
respectively. The center of the bottom edge of the shape was
3.2° away from the center of the screen; the three labels ap-
peared 3.2° below the center in random sequence. The partic-



Results

The shape-label association tasks

For the association learning task, ANOVAs revealed a null
effect of label (association) in accuracy,F(2,74) = .23,p =
.80,



decreased over label conditions in a linear trend (largest in



stimuli with different labels, the task they conducted to test the
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