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Abstract. Direction of others’ gaze can guide one’s attentional orientation, an
effect called the gaze-cueing effect. The present study examined relationships
between the gaze-cueing effect and general trust (i.e., a cognitive bias in benev‐
olence of human nature) across participants in the United States and Japan.
American participants voluntarily followed the non-predictive cueing gaze irre‐
spective of their general trust, while Japanese participants voluntarily ignored the
gaze in response to the levels of their general trust. These results were largely
consistent with the previous suggestion that Westerners tend to focus on an object
independent of its context while Asians tend to attend the context and implies that
individuals’ general trust levels may modulate early-stage visual processing such
as detecting a visual object.
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1 Introduction

A basketball player can pass the ball to another player without directly looking at the
player (so-called “no-look pass”), to trick opponent players. This example shows one
aspect of human visual processing in the context of interpersonal nonverbal communi‐
cations. More specifically, the visual system serves to modulate attentional orientation
in response to others’ social cues, i.e. socially relevant stimuli, such as pointing gesture,
eye-gaze direction, head orientation, or body orientation [1–7].

Previous research examined how the gaze perception influences observers’ atten‐
tional orientation [2, 3]. Friesen and Kingstone [3] presented the face stimulus with gaze
directed to the left or right side at the center of the display, and then a target dot on either
the left or the right side of the face. They asked participants to press a button as soon as
they detected the dot regardless of the direction of the cue. They found that when the
target appeared at the cued direction, the reaction times (RTs) were shorter, as compared
to when the target appeared at the opposite side from the gaze direction, an effect termed
the gaze-cueing effect. The fact that this effect occurred even when a stimulus-onset
asynchrony (SOA) between the gaze and target was short (around 100 ms) indicates that
the visual system automatically and involuntarily directs attention to a side of the visual
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field that the gaze is directed to. In other words, the visual system automatically and
involuntarily directs attention to the direction of the gaze, potentially demonstrating the
reflexive nature of human sociality. Advancing this knowledge, Bayliss and Tipper [8]
reported the evidence that the reliability of gaze direction (i.e., how often each face
stimulus looked to the target location) can influence observers’ personality judgments
of each facial identity. Their experiment contained three types of faces; faces always
directing their gaze to the target (predictive-valid faces), faces always averting their gaze
from the target (predictive-invalid faces), and faces directing and averting their gaze to/
from the target with equal proportions (non-predictive faces). After the experiment,
participants evaluated predictive-valid faces as more trustworthy than predictive-invalid
faces. Their results indicate that their perception of the gaze that contains behaviorally
relevant information can modulate evaluation of trustworthiness.

Although the previous study has shown that gaze perception alters observers’
personality judgment [8], it is unclear how the observer’s personal tendency affects gaze
perception or the following cognitive processing. The present study examined the rela‐
tionship between the gaze-cueing effect and observers’ general trust. General trust is a
cognitive bias or a belief in benevolence of human nature in general, a construct known
to differ across individuals in Japan and the United States [9]. Also, it is suggested that
people who have higher general trust are more likely to be deceived by others [10]; in
contrast, people who have lower general trust are less likely to be deceived by others.
Therefore, investigating whether general trust predicts the magnitude of the gaze-cueing
effect would provide us an important clue about at which stage of visual processing
personal tendency, or general trust, is determined.

To achieve this goal, two independent approaches were adopted in this study. First,
we manipulated gaze-target SOAs to investigate at least two types of attentional orien‐
tation [11, 12]. One is top-down, or goal-directed, selection of information, in which the
visual system directs attention based on the observer’s current goals or intentions. This
type of attentional orientation is achieved endogenously or voluntarily, and thus requires
a long gaze-target SOA (around 700 ms). The other is bottom-up, or stimulus-driven,
selection, in which stimulus properties exogenously or involuntarily capture attention,
irrespective of the observer’s current goals or intentions. This type of attentional orien‐
tation is achieved with a short gaze-target SOA (around 100 ms). Therefore, the first
goal of this study is, by manipulating the SOAs, to isolate the influence of general trust,
if any, on visual processing that is involuntary or voluntary.

Second, this study further examined cultural effects on the relationship between the
gaze cueing effect and general trust. Previous research indicates that Westerners tend to
focus on a salient object independent of its context while Asians tend to attend the context
[13]. More specifically, individuals engaging in North American cultures are more
capable of ignoring contextual information and those engaging in Asian cultures are
more capable of incorporating contextual information [14]. If so, American observers
should process the cueing gaze analytically (or in a stimulus-driven manner), and thus
the effect of general trust (or context) may not emerge whether visual processing is
voluntary (with shorter SOAs) or involuntary (with longer SOAs). On the other hand,
Japanese observers should process the cueing gaze holistically (or in a context-based
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manner), and thus the effect of general trust (or context) may emerge especially when
visual processing is voluntary with longer SOAs.

2 Experiment 1: Effects of General Trust and SOAs on Attentional
Orientation for Japanese Participants

2.1 Method

Subjects. Thirty Japanese adults (14 males, age range 18–23 years) were recruited from
Rissho University, Japan. They reported normal or corrected-to-normal visual acuity.
They were blind to the purpose of the study.

Stimuli. Stimuli mirrored those used in [3], and were drawn in black on the white back‐
ground. A round face subtending 6.8° contained two eyes (two circles subtending 1.0°),
one nose (one circle sub-tending 0.2°), and one mouth (one straight line of 2.2° in length).
The two eyes were separated by a gap of 2.0° with each other, and were located 0.8°
above the central horizontal axis. The nose was located at the center of the display and
the mouth was located 1.3° below the nose. The black pupils (two filled-in circles
subtending 0.5°) were used as cues, by just touching left or right in the eyes. A black
dot subtending 0.6° were used as a target, which located 5.9° left or right from the
fixation (a red dot).

Procedure. First, general trust was measured using the general trust questionnaire [9]
that contains 6 items as below.

• Most people are basically honest.
• Most people are trustworthy.
• Most people are basically good and kind.
• Most people are trustful of others.
• I am trustful.
• Most people will respond in kind when they are trusted by others.

Participants answered these questions with 7-point Likert scale respectively
(1 = strongly disagree, 7 = strongly agree). Next, participants were asked to perform a
speeded detection task with gaze cueing that was task-irrelevant. After participants
pressed the space key, the fixation point was presented at the center of the display for
500 ms (Fig. 1). Then, the face outline without black eyes was presented. After the
duration of 900 ms, black pupils were added to the face outline and indicated the gaze
direction, left or right. With an SOA of either 117 ms or 700 ms, the target dot was
presented at the left or right side of the face. Participants reported the location of the dot
as quickly and accurately as possible. Participants were informed in advance that gaze
direction did not predict the target location (validity = 50 %). The catch trials were also
intermixed, in which an open circle was presented on behalf of the face outline, and
participants were required to withhold their responses. Participants performed 384
experimental trials in total (128 trials in each the valid, invalid, and catch condition).
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Fig. 1. Schematic illustration of each condition in Experiment 1 (Color figure online)

2.2 Results

The Gaze-Cueing Effect. For each participant and condition, the median RT was calcu‐
lated. Figure 2 shows the median RTs averaged over participants. A within-subject 2
(condition: valid and invalid conditions) × 2 (SOA: 117 and 700 ms) analysis of variance

Fig. 2. Averaged median RTs as a function of SOAs and gaze validity in Experiment 1. Error
bars indicate 95 % confidence intervals.
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(ANOVA) with these data demonstrated the significant main effects of condition
[F(1,29) = 8.69, p < .01] and of SOA (F(1,29) = 160.46, p < .01]. The interaction was
significant [F(1,29) = 23.17, p < .01], which was elicited by the significantly shorter
RTs in the valid versus invalid condition at the 117-ms SOA [357.12 ms (valid) vs.
370.72 ms (invalid); F(1,29) = 35.02, p < .01], and by no significant difference in the
RTs between the conditions at the 700-ms SOA [315.08 ms (valid) vs. 313.55 ms
(invalid), F(1,29) < 1].

Correlation Between the Gaze-Cueing Effect and General Trust. The magnitude of
the gaze-cueing effect was calculated by subtracting the mean RT in the valid condition
from the mean RT in the invalid condition. The correlations between the magnitude of
the gaze-cueing effect and the general trust score (average score for the six items) were
shown in Fig. 3, for each SOA respectively. There was no significant correlation for the
117-ms SOA [r = .02, ns.] but the marginally significant correlation for the 700-ms SOA
[r = .30, p < .10].

Fig. 3. Correlations between the general trust and the gaze-cueing effect in Experiment 1

2.3 Discussion

Participants reported the location of the target dot more quickly when the shortly
preceding gaze predicted the target location than when it did not, replicating the gaze-
cueing effect. On the other hand, the gaze cueing effect was not observed for the long
SOA. This absence of the effect was likely because the participants who reported lower
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general trust would voluntarily and more successfully suppress perception of the gaze,
which was consistent with our prediction derived from the suggestion that Asians tend
to attend the context [13, 14]. That is, Japanese participants in Experiment 1 processed
the cueing gaze holistically (or in a context-based manner), and thus the lower general
trust helped participants with suppressing visual processing of the non-predictive gaze
direction, in order not to be deceived.

Previous research indicates that Westerners process visual items more analytically
than Asians. This hypothesis predicts that participants in the United States will demon‐
strate the gaze-cueing effect regardless of SOAs because they process the face stimulus
more analytically. Furthermore, preceding studies on general trust and cultural differ‐
ences indicate that general trust scores are higher among Americans than Japanese indi‐
viduals [9]. Experiment 2 repeated Experiment 1 with American participants to examine
these points.

3 Experiment 2: Effects of General Trust and SOAs on Attentional
Orientation for American Participants

3.1 Method

Subjects. Thirty American adults (4 males, age range 18–22 years) were recruited from
Old Dominion University, VA, U.S.A. They reported normal or corrected-to-normal
visual acuity. They were naïve as to the purpose of the study.

Stimuli & Procedure. The stimuli and the procedure were identical to those used in
Experiment 1.

Fig. 4. Averaged median RTs as a function of SOAs and gaze validity in Experiment 2. Error
bars indicate 95 % confidence intervals
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3.2 Results

The Gaze-Cueing Effect. The analysis identical to that of Experiment 1 was performed.
Figure 4 shows the median RTs averaged over participants. The data demonstrated the
significant main effect of condition [F(1,29) = 11.95, p < .01], and also the significant
main effect of SOA [F(1,29) = 232.05, p < .01]. The interaction between these factors
was not significant [F(1,29) < 1]. That is, the magnitude of the gaze cueing effect did
not differ between the 117-ms [465.85 ms (valid) vs. 478.92 ms (invalid)] and the 700-
ms SOA conditions [403.72 ms (valid) vs. 416.03 ms (invalid)].

Correlation Between the Gaze-Cueing Effect and General Trust. The magnitude of
the gaze-cueing effect and the general trust score were calculated as in Experiment 1.
The correlations between the gaze-cueing effect and the general trust were shown in
Fig. 5, for each SOA. A negative correlation was significant for the 117-ms SOA [r = −.
36, p < .05], but no correlation for the 700-ms SOA [r = .05, ns.].

Fig. 5. Correlation between the general trust and the gaze-cueing effect in Experiment 2

3.3 Discussion

The gaze-cueing effect was observed for the long SOA as well as the short SOA. Because
it was suggested that Westerners tend to focus on a salient object independent of its
context [13], American participants processed the cueing gaze analytically (or in a stim‐
ulus-driven manner), thus endangering the gaze-cueing effect irrespective of SOAs. That
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is, American participants were unable to suppress perception of the gaze direction, even
though they reported lower general trust.

Interestingly, the participants with lower general trust elicited larger cueing effects
when attentional orientation was triggered involuntarily with the short SOA. This
evidence presumably suggests that personal tendency, or general trust, would potentially
underpin Westerners’ analytic, or stimulus-driven, visual processing, and that the lower
general trust might reflexively accelerate participants to make an (over)analytic strategy
of visual processing. That said, further investigations are warranted as regards this issue.

4 General Discussion

The present study examined relationships between the gaze-cueing effect [2, 3] and
observers’ general trust [9], focusing on cultural influences between Japanese and
American.

In Experiment 1, Japanese participants demonstrated the gaze-cueing effect for the
short SOA irrespective of individual general trust, but no effect for the long SOA. As
for the long SOA, the weak positive correlation between the effect and the general trust
suggests that participants with lower general trust would voluntarily and more efficiently
suppress the non-predictive gaze direction in a context-based manner. On the other hand,
American participants in Experiment 2 demonstrated the gaze-cueing effect with both
the short and long SOAs in a stimulus-driven manner. Furthermore, the effect was nega‐
tively correlated with the general trust when attentional orientation was triggered invol‐
untarily with the short SOA; though no correlation was elicited for the long SOA. This
evidence interestingly suggests that participants who reported lower general trust might
reflexively accelerate to make an (over)analytic processing of visual information, which
might underlie Westerners’ analytic strategy of visual processing.

In general, the obtained results are well consistent with the suggestion that West‐
erners tend to focus on a salient object independent of its context while Asians tend to
attend the context [13, 14]; American participants voluntarily followed another’s gaze
irrespective of a context (or general trust), and Japanese participants voluntarily
suppressed perception of another’s gaze in response to a context (or general trust).
However, it is noteworthy that American participants potentially incorporated contex‐
tual background, or lower general trust, into reflexive attentional orientation. This new
finding clearly shows the different strategies in visual processing between Japanese and
American.

Additionally, recent studies have shown that the representations of conventional,
communicative symbols, such as pointing arrows and words, can be overlearned, thus
leading to the reflexive orienting of visual attention [15–18]. Because the gaze-cueing
effect was correlated with the general trust differently between Japanese and American
in this study, our evidence would support the concept that the gaze-cueing effect is also
caused by overlearning, not by an innate tendency.

The current study has at least three caveats when interpreting the data. First, inconsis‐
tent with the previous works on general trust and cultural difference, American partici‐
pants rated general trust scores lower than Japanese participants [t(58) = 4.41, p < .001].
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At the two sites, due to the requirements of each institution, participants were recruited
differently, which might have caused this unexpected difference on general trust scores.
Second, the variance of the general trust scores for American participants appears smaller
than the Japanese participants (0.99 vs. 0.53), which could have contributed to the signif‐
icantly negative correlation between the gaze-cueing effect and general trust for the 117-
ms SOA condition for American participants. Future research should ensure that the
variances of the scores between the two sites are comparable. Finally, the grant mean RTs
were substantially longer for American participants than Japanese participants [441.13 ms
vs. 339.12 ms; t(58) = 7.14, p < .01] although the experimental settings such as timing of
stimulus presentation and response collection were identical. Speculatively, American
participants might have been more conservative in making a judgment especially when
they voluntarily controlled their attention at the longer SOA. In fact, American partici‐
pants did show the gaze cueing effect at the longer SOA, which could have contributed to
this difference in the grand means. Nevertheless, future research could explore the source
of the difference in the speed of visual judgment for individuals across different cultures.
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