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Abstract

Previous research has found that individuals are more accurate at recognizing facial expressions of individuals from their own
cultural background than those from a different cultural background, known as the ingroup advantage. However, most studies inves-
tigating the ingroup advantage have primarily focused on posed and static facial expressions, paying less attention to spontaneous
and dynamic facial expressions. To investigate whether the ingroup advantage is influenced by spontaneity (posed and spontaneous)
and presentation mode (static and dynamic) of facial expressions, we recruited participants from China, Canada, and the Netherlands
to recognize posed and spontaneous facial expressions of anger and disgust displayed by Chinese and Dutch models (Experiment 1),
as well as static and dynamic facial expressions (Experiment 2). The results showed that, in most cases, there was an ingroup ad-
vantage in the recognition of both posed and spontaneous expressions, with the ingroup advantage being significantly higher for
posed expressions compared to spontaneous expressions. Additionally, an ingroup advantage was observed in the recognition of both
static and dynamic expressions, although there was no significant difference between the two overall. These findings suggest that the
ingroup advantage in facial expression recognition is influenced by the spontaneity of the expressions, but may not be affected by the
mode of expression presentation. The implications of this research are significant in expanding our understanding of the ingroup
advantage and deepening our knowledge of cross-cultural facial expression recognition.
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In today’s era of globalization, communication between in-
dividuals from different cultures is becoming increasingly fre-
quent. In such cross-cultural and cross-linguistic interactions,
accurately interpreting nonverbal behaviors, particularly facial
expressions, is of great importance (Fang, Rychlowska, &
Lange, 2022; Van Kleef & C&é& 2022). Nonetheless, decipher-
ing facial expressions with precision poses a challenge, partic-
ularly when attempting to interpret the expressions of individu-
als from other cultures. Previous research has found that non-
verbal emotional communication is impaired when it occurs
between individuals from different cultural groups, compared
to communication within the same cultural group (Elfenbein &
Ambady, 2002). Specifically, individuals tend to be more accu-
rate in recognizing facial expressions of individuals from their
own cultural background compared to those from a different
cultural background (Elfenbein & Ambady, 2002; Zhang et al.,
2011). This phenomenon is commonly referred to as the
ingroup advantage.

Previous research on the ingroup advantage in facial expres-
sion recognition has primarily focused on posed and static faci-
al expressions (Elfenbein & Ambady, 2002). Posed facial ex-
pressions refer to deliberate displays of specific emotions by
individuals (Elfenbein & Ambady, 2002), while static facial
expressions are captured at specific moments in time. However,
in real-life situations, facial expressions are often spontaneous,
naturally occurring during interactions (Matsumoto, Olide,
Schug, et al.,, 2009), and dynamic, evolving over time

(Krumhuber et al., 2023; Zhang et al., 2015). In recent years,
more and more research has revealed potential differences in
the expression and perception of posed and spontaneous facial
expressions, as well as static and dynamic facial expressions
(Kang & Lau, 2013; Krumhuber et al., 2021; Matsumoto, Olide,
& Willingham, 2009; Valente et al., 2018). Consequently, it
becomes imperative to examine whether the ingroup advantage
is moderated by the spontaneity and presentation mode of facial
expressions. To address this, we will begin by reviewing the
ingroup advantage and the dialect theory of emotion. Subse-
quently, we will explore potential differences in the recognition
of posed versus spontaneous expressions, as well as static
versus dynamic expressions. Finally, through two experiments,
we will investigate whether the ingroup advantage in recog-
nizing angry and disgusted expressions is moderated by the
spontaneity and presentation mode of expressions. This re-
search holds significant implications for expanding the
knowledge on the ingroup advantage in facial expression
recognition and deepening our understanding of cross-cultural
expression recognition.
The Ingroup Advantage and Dialect Theory of Emotion
While early research suggests that emotional facial expres-
sions, at least basic emotions, are universally recognized and
unaffected by culture (e.g., Ekman et al., 1969), recent studies
have increasingly highlighted both the universality and cultural
specificity of emotional expressions (Elfenbein et al., 2007;
Fang et al., 2021). One perspective posits that although indi-
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viduals from different cultures can recognize the facial expres-
sions of individuals from other cultures at above-chance levels,
they tend to exhibit higher accuracy in recognizing expressions
from individuals within their own culture (Elfenbein &
Ambady, 2002).

To explain this phenomenon, researchers have proposed the
dialect theory of emotion (Elfenbein, 2013; Elfenbein et al.,
2007). According to this theory, emotions can be seen as a uni-
versal language shared across cultures. However, individuals
from different cultural backgrounds exhibit subtle variations in
emotional expression and perception, giving rise to what is
known as “emotion dialects” (Elfenbein & Ambady, 2002).
Within the same cultural group, emotion recognition benefits
from better alignment with their “emotion dialect,” whereas
poorer alignment of “emotion dialects” between different cul-

tural groups leads to decreased accuracy in emotion recognition.

Empirical support for the dialect theory of emotion was pro-
vided by Elfenbein et al. (2007). In their study, participants
from Canada and Gabon were asked to pose facial expressions
of emotion such as anger, disgust, fear, surprise, sadness, and
happiness. Facial Action Coding System (FACS; Ekman et al.,
2002) was employed to analyze the Action Units (AUs) in-
volved in these expressions. The results revealed that although
expressions from different cultural groups contained AUs of
standardized expressions outlined in the FACS manual, they
also displayed consistent variations (i.e., emotion dialects).
Subsequently, a new group of participants from Canada and
Gabon were asked to recognize these expressions. Consistent
with the dialect theory of emotion, the ingroup advantage be-
came more pronounced as the dissimilarities between emotion-
al dialects increased.

The Influence of Posed and Spontaneous Facial Expressions
on the Ingroup Advantage

While the ingroup advantage in recognizing facial expres-
sions has been extensively studied, most research has focused
on posed expressions, with less attention given to spontaneous
expressions (see Elfenbein & Ambady, 2002, for a me-
ta-analysis). In recent years, research has found significant
differences in the activated AUs between posed and spontane-
ous expressions conveying the same emotion (Namba,
Kagamihara, et al., 2017; Namba, Makihara, et al., 2017). Ad-
ditionally, Fang, Sauter, et al. (2022) discovered that posed
expressions activated a greater number of AUs compared to
spontaneous expressions. These findings collectively suggest
potential differences in facial muscle movement patterns be-
tween posed and spontaneous expressions.

This raises the question: are there differences in the ingroup
advantage when recognizing posed versus spontaneous expres-
sions? Previous research has suggested that posed expressions
may be more susceptible to cultural influences compared to
spontaneous expressions (for a review, see Valente et al., 2018).
Both early observational studies and later studies that utilized
facial muscle movement measurements have found that blind
individuals produced spontaneous expressions similar to those
of sighted individuals, while considerable differences between
blind and sighted individuals were found for posed expressions.
The findings suggest that posed expressions may be influenced
by social learning to a higher degree than spontaneous expres-
sions. Consequently, we predicted that posed expressions may
contain more emotional dialects, thereby potentially leading to
a more pronounced ingroup advantage in their recognition

when compared to spontaneous expressions.

This hypothesis received preliminary support from a study
by Matsumoto, Olide, and Willingham (2009). In their study,
American and Japanese participants were asked to judge the
happy or sad expressions produced by American and Japanese
athletes immediately after a medal match at the 2004 Athens
Olympic Games. The results did not find an ingroup advantage,
suggesting that the ingroup advantage may not apply to spon-
taneous expressions. However, Kang and Lau (2013) found
different results. They asked European American and Asian
American participants to recognize pictures of standardized
facial expressions (based on prototypes from the Japanese and
Caucasian Facial Expressions of Emotion, JACFEE; Matsu-
moto & Ekman, 1988) and video clips of spontaneous expres-
sions displayed by both European American and Asian Ameri-
can models. The spontaneous expressions were elicited through
discussions of personal experiences. Results indicated that
Asian Americans exhibited an ingroup advantage in recogniz-
ing both standardized and spontaneous facial expressions,
while European Americans did not show an ingroup advantage
in either case. It is worth noting that the standardized expres-
sions in this study were presented statically, while the sponta-
neous expressions were presented dynamically. Furthermore,
the emotional categories of the two types of expressions were
not entirely identical (standardized expressions: sadness, sur-
prise, fear, anger, disgust, and joy; spontaneous expressions:
sadness, surprise, disappointment, anger, and joy). Therefore, it
remains to be determined if the spontaneity of expressions
moderates the ingroup advantage.

On the other hand, posed expressions tend to have higher
intensity and prototypicality compared to spontaneous expres-
sions (Krumhuber et al., 2021; Tcherkassof et al., 2007). These
characteristics may contribute to a higher recognition rate for
posed expressions. Consistent with this notion, previous re-
search has demonstrated better recognition of posed expres-
sions by both humans and machines (Fang, Sauter, et al., 2022;
Krumhuber et al., 2021). Therefore, we predicted that this
heightened recognition characteristic may reduce the differ-
ences in recognition rates for posed expressions across indi-
viduals from different cultures, resulting in a smaller ingroup
advantage in the recognition of posed expressions compared to
spontaneous expressions.

The Influence of Static and Dynamic Facial Expressions on
the Ingroup Advantage

In addition to investigating whether the ingroup advantage is
moderated by the spontaneity of expressions, the second goal
of this research was to examine whether the presentation mode
of expressions impacts the ingroup advantage. Compared to
static expressions, dynamic expressions contain unique dynamic
features, such as the direction, quality, and velocity of facial
movements (Bould & Morris, 2008; Cunningham & Wallraven,
2009; Jack et al., 2014). These dynamic cues activate higher-
order cognitive processes that support social and emotional
inferences, thereby facilitating the recognition of facial expressions
(Blais et al., 2017; Sato et al., 2008).

Nevertheless, it remains unclear whether the facilitation of
dynamic information is specific to the ingroup perceivers or
universally applicable to all cultural groups. In other words, it
is uncertain whether the dynamic information encompasses
emotional dialects. If dynamic information indeed includes
emotional dialects, then these additional emotional dialects
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would further strengthen the ingroup advantage. Therefore, we
hypothesized that the ingroup advantage in the recognition of
dynamic expressions will be greater than that of static expres-
sions. This hypothesis received preliminary support from a
meta-analysis by Elfenbein and Ambady (2002). They found
that studies using dynamic expressions as experimental stimuli
showed a larger magnitude of ingroup advantage compared to
studies utilizing static expressions. It is worth noting that the
effect of presentation mode on the ingroup advantage, as re-
vealed in the meta-analysis, was only marginally significant.
Additionally, the studies included in this meta-analysis differed
not only in the presentation mode of expressions but also in
other factors, such as the spontaneity, cultural background, and
emotional categories of expressions. Due to the lack of control
over these factors, it remains uncertain whether the presentation
mode alone moderates the ingroup advantage.

However, if the dynamic information does not contain emo-
tional dialects and instead universally enhances the perfor-
mance of emotion recognition for all cultural groups of per-
ceivers, then there would be no difference in the ingroup ad-
vantage between dynamic and static expression recognition.
Therefore, we hypothesized that the presentation mode of ex-
pressions may not moderate the ingroup advantage.

The Present Research

Overall, despite initial explorations, the existing research on
whether the ingroup advantage in cross-cultural emotion
recognition is influenced by the spontaneity of facial expres-
sions is limited. Some studies have exclusively focused on the
recognition of spontaneous expressions but without considering
posed expressions (Matsumoto, Olide, & Willingham, 2009),
making direct comparisons between the two types of expres-
sions challenging. Other studies have encountered mismatches
in emotion categories and presentation modes between sponta-
neous and posed expressions (Kang & Lau, 2013), making it
difficult to exclude the impact of these factors on the results.
Moreover, the existing research draws inconsistent conclusions
regarding whether the spontaneity of expressions moderates the
ingroup advantage. Notably, no previous research has investi-
gated whether the ingroup advantage in cross-cultural emotion
recognition is influenced by the presentation mode of facial
expressions.

The present research aimed to investigate whether the
ingroup advantage in cross-cultural emotion recognition is
moderated by the spontaneity (posed expressions versus spon-
taneous expressions; experiment 1) and presentation mode
(static expressions versus dynamic expressions; experiment 2)
of facial expressions. Specifically, Experiment 1 recruited par-
ticipants from Eastern and Western cultures to recognize posed
dynamic expressions and spontaneous dynamic expressions
displayed by individuals from both cultural backgrounds. Ex-
periment 2 recruited participants from Eastern and Western
cultures to recognize static posed expressions and dynamic
posed expressions displayed by individuals from both cultural
backgrounds. The posed expressions were obtained by asking
models to pose specific expressions that would be easy for their
friends to understand their feelings, while the spontaneous ex-
pressions were elicited by instructing models to recall experi-
ences related to specific emotions from their own lives. In con-
trast to prior studies that utilized standardized facial expres-
sions (e.g., Kang & Lau, 2013), the posed expressions used in
the present research were tailored to align more closely with

the cultural norms of emotional expression in each respective
culture. This approach aimed to avoid the issue of cultural dif-
ferences being masked by standardized posed expressions, and
potentially affecting the ingroup advantage in emotion recogni-
tion (Elfenbein et al., 2007).

The present research focused on facial expressions of anger
and disgust. These emotions were chosen for three main rea-
sons. Firstly, anger and disgust are widely regarded as basic
emotions (lzard, 2007; Ekman, 1992), and thus they are ex-
pected to be universally experienced and expressed across
Eastern and Western cultures. Secondly, despite being distinct
emotions, anger and disgust are conceptually related
(Giner-Sorolla et al., 2018) and associated with morphologi-
cally similar facial configurations (Cordaro et al., 2018; Fang,
Sauter, et al., 2022). These similarities contribute to potential
confusion between the two expressions (Fang et al., 2018, 2019;
Jack et al., 2009; Pochedly et al., 2012). By utilizing these faci-
al expressions that exhibit confusion, the ingroup advantage in
emotion recognition can be better elicited. Conversely, when
using two completely dissimilar expressions of emotion, such
as anger and happiness, individuals tend to perform well in
recognizing these expressions regardless of their cultural back-
ground, thus diminishing the likelihood of observing the
ingroup advantage. Thirdly, existing facial expression databases
predominantly consist of static posed expressions, with limited
coverage of dynamic or spontaneous expressions (for reviews,
see Dawel et al., 2022; Krumhuber et al., 2017). Moreover,
there is a scarcity of cross-cultural databases that incorporate
both posed and spontaneous expressions, as well as static and
dynamic expressions. To the best of the authors’ knowledge,
only one previous study on cross-cultural emotion expression
has encompassed all four expression conditions, depicting stat-
ic and dynamic posed and spontaneous expressions of anger
and disgust from Chinese and Dutch models (Fang, Sauter, et
al., 2022). Therefore, the present research employed these ma-
terials to investigate whether the ingroup advantage in angry
and disgusted expression recognition is influenced by the
spontaneity and presentation mode of facial expressions.

Experiment 1

This study aimed to investigate whether the spontaneity of
facial expressions influences the ingroup advantage effect in
emotion recognition. Participants from Canada and China were
recruited for Experiment 1, where they were asked to recognize
dynamic expressions of anger and disgust displayed by Dutch
and Chinese models, both in spontaneous and posed conditions.
Method
Participants

Based on previous relevant studies (Elfenbein & Ambady,
2002; Kang & Lau, 2013), we sought to recruit 100 Canadian
and 100 Chinese participants. It was predetermined to stop data
collection at the end of the day on which we approached 100
participants (Simmons et al., 2013). The final sample consisted
of 126 participants each from Canada and China. Among them,
62 Canadian participants (52 females; Mg, = 20.67 years, SD =
6.91 years) and 62 Chinese participants (52 females; My =
20.18 years, SD = 1.29 years) completed the posed expression
recognition task. Additionally, 64 Canadian participants (58
females; Mage = 20.89 years, SD = 6.07 years) and 64 Chinese
participants (58 females; M,y = 20.03 years, SD = 1.33 years)
completed the spontaneous expression recognition task. A sen-
sitivity analysis using G*Power 3.1 software (Faul et al., 2007)



Acta Psychologica Sinica

showed that the final sample size (N = 252) could detect an
effect size of f = 0.21 (n,z) = 0.04; power = 0.80, a = 0.05) for
the critical interaction effect (Spontaneity > Expresser Culture x
Perceiver Culture). All participants provided written informed
consent, and the Ethics Committee of York University in Can-
ada approved the study (€2018-028).

Design and Materials

Experiment 1 employed a 2 (Emotion: Anger, Disgust) = 2
(Spontaneity: Posed, Spontaneous) x 2 (Expresser Culture:
Eastern, Western) = 2 (Perceiver Culture: Eastern, Western)
mixed-design. Specifically, Emotion and Expresser Culture
were within-subjects factors, and Spontaneity and Perceiver
Culture were between-subjects factors.

The materials used in this experiment were sourced from a
study conducted by Fang, Sauter et al. (2022), which contained
both posed and spontaneous expressions. In the posed condition,
participants were instructed to pose facial expressions of anger
and disgust in front of a camera in such a way that their feel-
ings could be easily understood by their friends. After produc-
ing expressions of anger and disgust, participants watched the
video of their own expressions and chose the frame they
thought best represented the instructed emotion. The chosen
frames were then utilized as static posed expressions (utilized
in Experiment 2; see Figure 1 for examples). This approach
ensures that the chosen frame accurately represents the partici-
pants’ intended expressions and avoids introducing any bias
from the experimenters (similar procedures can be found in
Cordaro et al., 2018; Elfenbein et al., 2007). Dynamic expres-
sions were derived from the selected frames, with 2 seconds of
video footage extracted before and after each frame. * A total of
45 Chinese participants (22 females) and 49 Dutch participants
(36 females) posed expressions of anger and disgust, so 188
static posed expressions and an equal number of dynamic posed
expressions were generated. In the spontaneous condition, par-
ticipants were informed of their role in assisting the develop-
ment of a robot capable of understanding human emotions.
They were instructed to recall an event from their own life that
involved angry or disgusted emotional experiences and tell the
experiences in detail to the robot. During the storytelling, par-
ticipants’ facial expressions were recorded. Prior studies have
demonstrated the effectiveness of this relived-emotion method
in eliciting spontaneous expressions (e.g., Siedlecka & Denson,
2019; Tsai & Chentsova-Dutton, 2003). The rest of the proce-
dure was identical to that of the posed condition. A total of
35 Chinese participants (24 females) and 35 Dutch participants
(24 females) engaged in storytelling sessions depicting anger

Anger Disgust

(% / d

I 4
Figure 1. Examples of Static Posed Facial Expressions in the
Present Study

Note. Examples of dynamic posed and spontaneous facial expressions are

available at https://osf.io/8f5cd/?view_only=197bfe65e1lbe4723bf3balefb
6294bad.

and disgust, resulting in 140 dynamic spontaneous expressions.
Due to the presence of mouth movements during storytelling in
the spontaneous condition, it was not feasible to discern
whether mouth movements in static spontaneous expressions
were a result of speaking or making specific facial expressions.
Hence, we focused solely on the comparison of dynamic spon-
taneous expressions with dynamic posed expressions.
Procedure

The experiment was conducted using PsychoPy (Peirce et
al., 2019). Participants were randomly assigned to either the
posed condition or the spontaneous condition. Each trial began
with a fixation cross displayed in the center of the screen for
500 ms, followed by a dynamic facial expression video with a
size of 18°x12<displayed for 2000 ms. After the video play-
back, emotion intensity rating scales immediately appeared on
the screen. Participants were asked to move the sliders to rate
the intensity of anger, disgust, fear, sadness, and happiness
conveyed by the preceding dynamic facial expression. The
rating scale ranged from 0 (not at all) to 100 (very much). 2The
utilization of rating scales was motivated by the recognition
that perceivers may identify multiple emotions within facial
expressions (Fang et al., 2018, 2019; Hess et al., 2016). Unlike
forced-choice methods, the rating scales provided participants
with the flexibility to rate the intensity of different emotions
they perceived in a specific facial expression, rather than being
constrained to selecting a single emotion.

The posed facial expression recognition task consisted of
4 blocks, with each block containing 47 trials, resulting in a
total of 188 trials. Similarly, the spontaneous facial expression
recognition task consisted of 4 blocks, with each block con-
taining 35 trials, resulting in a total of 140 trials. Each facial
expression was presented only once, and the presentation order
was fully randomized. All participants were tested in their own
languages.
Result and Discussion

The calculation method for recognition accuracy of expres-
sions was as follows: If the participant’s rating on the target
emotion dimension was greater than or equal to the ratings on
other emotion dimensions and not equal to 0, it was coded as 1
(correct judgment). Otherwise, it was coded as 0O (incorrect
judgment). To examine the ingroup advantage more intuitively,
we calculated an index of an ingroup advantage by subtracting
recognition accuracy for expressers from the other cultural
background from recognition accuracy for expressers from
perceivers’ own cultural background for each presentation
mode and each emotion. If the difference is significantly great-
er than zero, it indicates the presence of an ingroup advantage.
If the difference is significantly less than zero, it indicates the
presence of an outgroup advantage. If the difference is not sig-
nificantly different from zero, it indicates no significant differ-
ence in perceivers’ accuracy in recognizing facial expressions
of expressers from different cultural backgrounds. The results
showed that an ingroup advantage was observed when Western
perceivers recognized posed expressions as well as spontaneous
expressions. Eastern perceivers also showed an ingroup ad-
vantage in recognizing posed expressions, but not in recogniz-
ing spontaneous expressions. These findings will be further
discussed in the General Discussion section. The means, stand-
ard deviations, and results of one-sample t-tests for the ingroup
advantage under each condition are presented in Table 1. The
means, standard deviations, and results of one-sample
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Table 1
The Means, Standard Deviations, and Results of One-Sample T-Tests for the Ingroup Advantage under Each Condition in Experiment 1
Perceiver Culture Spontaneity Emotion Ingroup Advantage df t p Cohen’s d 95% ClI
Anger 0.09 (0.11) 61 6.50 <0.001 0.83 [0.53, 1.11]
Posed
Disgust 0.06 (0.10) 61 4.38 <0.001 0.56 [0.29, 0.82]
Eastern
Anger -0.05 (0.11) 63 -3.48 <0.001 -0.44 [-0.69, -0.18]
Spontaneous
Disgust 0.02 (0.10) 63 147 0.147 0.18 [-0.06, 0.43]
Posed Anger 0.03 (0.10) 61 2.55 0.013 0.32 [0.07,0.58]
0se
Disgust 0.14 (0.11) 61 9.86 <0.001 1.25 [0.92, 1.58]
Western
Anger 0.10 (0.10) 63 7.84 <0.001 0.98 [0.68, 1.28]
Spontaneous
Disgust 0.04 (0.09) 63 343 0.001 0.43 [0.17,0.68]

Note. The one-sample t-test was two-tailed, Ho: 1« = 0.

t-tests for the accuracy of facial expression recognition under
each condition are provided in Supplementary Table S1.

We conducted a 2 (Emotion: Anger, Disgust) %2 (Spontane-
ity: Posed, Spontaneous) > 2 (Perceiver Culture: Eastern,
Western) mixed-design ANOVA on the ingroup advantage. A
complete overview of effects can be found in Table 2.

Table 2

Emotion (Anger, Disgust) < Spontaneity (Eastern, Western) x Per-
ceiver Culture (Eastern, Western) Mixed-Design ANOVA on the
Ingroup Advantage in Experiment 1

Effect df F p n
Emotion 1,248 6.54 0.011 0.03
Spontaneity 1,248 3134 <0.001 0.11
Perceiver Culture 1,248 2719 <0.001 0.10
Emotion % Spontaneity 1,248  4.02 0.046 0.02
Emotion xPerceiver Culture 1,248 0.21 0.648 <0.01
Spontaneity x Perceiver Culture 1,248 13.09 <0.001 0.05
Emotion < Spontaneity x<Perceiver 1,248 57.08 <0.001 0.19

Culture

The main effect of Emotion was significant, F(1, 248) =
6.54, p=0.011, T]S = 0.03, with a larger ingroup advantage for
disgust (M = 0.06, SD = 0.11) compared to anger (M =0.04, SD =
0.12). The main effect of Perceiver Culture was significant, F(Z,
248) = 27.18, p < 0.001, n,% = 0.10, with a larger ingroup ad-
vantage for Western perceivers (M = 0.08, SD = 0.07) com-
pared to Eastern perceivers (M = 0.03, SD = 0.09).

Importantly, the main effect of Spontaneity, which is central
to the hypotheses of our study, was significant, F(1, 248) =
31.34, p < 0.001, ng = 0.11. The ingroup advantage for posed
expressions (M = 0.08, SD = 0.08) was significantly greater
than that for spontaneous expressions (M = 0.03, SD = 0.09).
Additionally, the two-way interaction of Spontaneity and Per-
ceiver Culture, F(1, 248) = 57.08, p < 0.001, ng =0.19, and the
three-way interaction of Emotion, Spontaneity and Perceiver
Culture, F(1, 248) = 13.09, p < 0.001, n5 = 0.05, were both
significant (see Figure 2). To further elucidate this three-way
interaction, it was broken down by Perceiver Culture. The re-
sults revealed that for both Eastern and Western perceivers, the
two-way interaction of Emotion and Spontaneity was signifi-
cant (Eastern: F(1, 124) = 15.23, p < 0.001, ng =0.11; Western:
F(1, 124) = 46.20, p < 0.001, ng = 0.27). Given our primary
interest in whether the ingroup advantage is moderated by the

spontaneity of expressions, the two-way interaction was broken
down by Emotion. The results showed that, for Eastern per-
ceivers, a larger ingroup advantage was observed for posed
expressions of anger and disgust compared to spontaneous
expressions of anger and disgust (anger: t(124) = 6.98, p < 0.001,
Cohen’s d = 1.24, 95% CI = [0.86, 1.62]; disgust: t(124) = 2.09,
p = 0.039, Cohen’s d = 0.37, 95% CI = [0.02, 0.72]). For West-
ern perceivers, a larger ingroup advantage was observed for
posed expressions of disgust compared to spontaneous expres-
sions of disgust, t(124) = 5.66, p < 0.001, Cohen’s d = 1.01,
95% CI = [0.64, 1.38]. However, Western perceivers exhibited
a significantly greater ingroup advantage when recognizing
spontaneous expressions of anger compared to posed expres-
sions of anger, t(124) = 3.82, p < 0.001, Cohen’s d = 0.68, 95%
Cl=10.32, 1.04].
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Figure 2. The Ingroup Advantage across Emotion, Spontaneity,
and Perceiver Culture in Experiment 1
Note. All error bars stand for the standard error; " p < 0.05, ™ p < 0.001.

The findings of Experiment 1 revealed that the ingroup ad-
vantage in recognizing dynamic facial expressions was moder-
ated by the spontaneity of expressions. Overall, the ingroup
advantage was significantly larger for posed expressions com-
pared to spontaneous expressions. This may be attributed to the
fact that posed expressions are more susceptible to social
learning compared to spontaneous expressions (Matsumoto &
Willingham, 2009; Rinn, 1991), thereby including more emo-
tional dialects. These additional emotional dialects further am-
plify the differences in expression recognition between indi-
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viduals from the same culture and those from different cultures,
thus amplifying the ingroup advantage. The only exception was
observed in Western perceivers, where the ingroup advantage
for spontaneous angry expressions was significantly greater
than that for posed angry expressions. Further discussion on
this exception will be addressed in the General Discussion sec-
tion.
Experiment 2

This study aimed to investigate whether the presentation
mode of facial expressions influences the ingroup advantage
effect in emotion recognition. Participants from the Netherlands
and China were recruited for Experiment 2, where they were
asked to recognize posed expressions of anger and disgust dis-
played by Dutch and Chinese models, both in static and dy-
namic conditions.
Method
Participants

Similar to Experiment 1, we sought to recruit 60 Canadian
and 60 Chinese participants to complete the static facial ex-
pression recognition task. Notably, the participants who com-
pleted the dynamic expression recognition task in this experi-
ment were drawn from Experiment 1. It was decided a priori to
stop data collection at the end of the day on which we ap-
proached 60 participants (Simmons et al., 2013). The final
sample consisted of 75 Dutch (59 females; M. = 21.53 years,
SD = 4.15 years) and 82 Chinese participants (58 females; Mg
= 24.16 years, SD = 5.10 years). A sensitivity analysis using
G*Power 3.1 software (Faul et al., 2007) showed that the final
sample size (N = 283) could detect an effect size of f = 0.19
(‘15 = 0.03; power = 0.80, a = 0.05) for the critical interaction
effect (Presentation Mode > Expresser Culture >Perceiver Cul-
ture). All participants provided written informed consent, and
the Ethics Committee of the University of Amsterdam in the
Netherlands approved the study (2018-SP-9379).
Design and Materials

Experiment 2 employed a 2 (Emotion: Anger, Disgust) % 2
(Presentation Mode: Static, Dynamic) x 2 (Expresser Culture:
Eastern, Western) = 2 (Perceiver Culture: Eastern, Western)
mixed-design. Specifically, Emotion and Expresser Culture
were within-subjects factors, and Presentation Mode and Per-
ceiver Culture were between-subjects factors. For details on the
development of materials, please refer to the Method section of
Experiment 1.
Procedure

The static facial expression recognition task was conducted

on Qualtrics (https://www.qualtrics.com/). In each trial, a facial
expression image depicting either anger or disgust was pre-
sented on the screen, along with rating scales below the image
to rate the intensity of anger, disgust, fear, and sadness. Con-
sidering the notable disparity in valence between the positive
emotion of happiness and the two negative emotions of anger
and disgust, happiness was not included as a rating item in
Experiment 2. Apart from this modification, the procedure re-
mained consistent with Experiment 1. The dynamic facial ex-
pression recognition task was adopted from Experiment 1.
Result and Discussion

The calculation method for recognition accuracy and
ingroup advantage mirrored that of Experiment 1. The results
showed that an ingroup advantage was observed for both East-
ern and Western perceivers when recognizing static and dy-
namic posed expressions. The means, standard deviations, and
results of one-sample t-tests for the ingroup advantage under
each condition are presented in Table 3. The means, standard
deviations, and results of one-sample t-tests for the accuracy of
facial expression recognition under each condition are provided
in Supplementary Table S3.

We conducted a 2 (Emotion: Anger, Disgust) =<2 (Presenta-
tion Mode: Static, Dynamic) = 2 (Perceiver Culture: Eastern,
Western) mixed-design ANOVA on the ingroup advantage. * A
complete overview of effects can be found in Table 4.

The main effect of Emotion was significant, F(1, 277) =
13.25, p <0.001, n,% = 0.05, with a larger ingroup advantage for
disgust (M = 0.10, SD = 0.12) compared to anger (M = 0.07,
SD = 0.11). The main effect of Perceiver Culture was signifi-
cant, F(1, 277) = 18.87, p < 0.001, nf, = 0.06, with a larger
ingroup advantage for Western perceivers (M = 0.11, SD = 0.08)
compared to Eastern perceivers (M = 0.07, SD = 0.07).

Importantly, the main effect of Presentation Mode, which is
central to the hypotheses of our study, was not significant, F(1,
277) = 252, p = 0.113. However, the two-way interaction of
Presentation Mode and Perceiver Culture, F(1, 277) =7.44,p =
0.007, nﬁ = 0.03, and the three-way interaction of Emotion,
Presentation Mode and Perceiver Culture, F(1, 277) =4.81,p =
0.029, n,% = 0.02, were both significant (see Figure 3). The
three-way interaction was broken down by Perceiver Culture.
The results revealed that the two-way interaction of Emotion
and Presentation Mode was marginally significant for Western
perceivers, F(1, 135) = 3.55, p = 0.062, ng = 0.03, but not sig-
nificant for Eastern perceivers, F(1, 142) = 1.44, p = 0.233.
Given our interest in whether the ingroup advantage is moderated

Table 3
The Means, Standard Deviations, and Results of One-Sample T-Tests for the Ingroup Advantage under Each Condition in Experiment 2
Perceiver Culture Presentation Mode Emotion Ingroup Advantage df t p Cohen’s d 95% CI
st Anger 0.06 (0.11) 81 4.96 <0.001 0.55 [0.31,0.78]
tatic
Disgust 0.06 (0.12) 81 488 <0.001 0.54 [0.31,0.77]
Eastern
Anger 0.09 (0.11) 61 6.50 <0.001 0.83 [0.53,1.11]
Dynamic
Disgust 0.06 (0.10) 61 438 <0.001 0.56 [0.29,0.82]
st Anger 0.10 (0.12) 74 7.20 <0.001 0.83 [0.57, 1.09]
tatic
Disgust 0.16 (0.13) 74 10.55 <0.001 1.22 [0.92,1.52]
Western
Anger 0.03 (0.10) 61 2.55 0.013 0.32 [0.07,0.58]
Dynamic
Disgust 0.14 (0.12) 61 9.86 <0.001 1.25 [0.92, 1.58]

Note. The one-sample t-test was two-tailed, Ho: x« = 0.
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Table 4

Emotion (Anger, Disgust) > Presentation Mode (Static, Dynamic) =
Perceiver Culture (Eastern, Western) Mixed-Design ANOVA on the
Ingroup Advantage in Experiment 2

Effects df F p n
Emotion 1,277 1325 <0.001 0.05
Presentation Mode 1,277 252 0.113 0.01
Perceiver Culture 1,277 1887 <0.001 0.06
Emotion xPresentation Mode 1,277 0.29 0.589 <0.01
Emotion xPerceiver Culture 1,277 2652 <0.001 0.09

Presentation Mode xPerceiver Culture 1,277 7.44 0.007 0.03

Emotion xPresentation Mode x<Perceiver 1,277 4.81 0.029 0.02
Culture

by Presentation Mode, the two-way interaction for Western
perceivers was broken down by Emotion. The results showed
that, for Eastern perceivers, a larger ingroup advantage was
observed for static expressions of anger compared to dynamic
expressions of anger, t(135) = 3.60, p < 0.001, Cohen’s d = 0.62,
95% CI = [0.27, 0.96], while no significant difference in the
ingroup advantage was found for static and dynamic expres-
sions of disgust, t(135) = 0.66, p = 0.513.
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Figure 3. The Ingroup Advantage Across Emotion, Presentation
Mode, and Perceiver Culture in Experiment 2
Note. All error bars stand for the standard error; " p < 0.05, ™ p < 0.001.

The results of Experiment 2 indicated that, in most cases,
the ingroup advantage was not moderated by the presentation
mode of posed facial expressions. The only exception was ob-
served among Western perceivers when it came to angry ex-
pressions. In this case, the ingroup advantage was significantly
greater for static expressions compared to dynamic expressions.
These results will be further discussed in the General Discus-
sion section.

General Discussion

With the acceleration of globalization, people have gained
increased opportunities to interact with individuals from dif-
ferent cultural groups. Understanding how individuals from
different cultural backgrounds perceive each other’s emotions
has become of paramount importance. Previous research has
consistently found the presence of an ingroup advantage in
emotion recognition, whereby individuals are better at recog-

nizing emotions displayed by individuals from their own cul-
tural background compared to those from different cultural
groups (Elfenbein, 2013; Elfenbein et al., 2007). However,
most studies have primarily focused on static expressions posed
by models, with limited exploration of whether the ingroup
advantage extends to the recognition of spontaneous and dy-
namic expressions. In everyday life, facial expressions are of-
ten dynamic, and they differ in intensity and prototypicality
compared to expressions performed by models in laboratory
settings (Dawel et al., 2022; Krumhuber et al., 2021; Scherer
etal., 2011). Therefore, it remains unclear whether findings
based on static and posed expressions can be generalized to
real-life contexts.

By examining Chinese and Canadian/Dutch perceivers’
recognition of angry and disgusted expressions displayed by
Chinese and Dutch expressers, the present research investigated,
for the first time, whether the ingroup advantage was moderat-
ed by the spontaneity (posed vs. spontaneous) and presentation
mode (static vs. dynamic) of expressions. The results revealed
that, overall, the ingroup advantage in emotion recognition was
moderated by the spontaneity of expressions but not by the
presentation mode. Specifically, a larger ingroup advantage was
observed for posed expressions compared to spontaneous ex-
pressions, while no significant difference was found in the
ingroup advantage between static and dynamic expressions. These
findings will be further discussed in the subsequent sections.

The Ingroup Advantage in Recognizing Posed and Spontaneous
Facial Expressions

The present study demonstrated that, in most cases (Emo-
tion xPerceiver Culture), the ingroup advantage in recognizing
posed expressions was greater than that in recognizing sponta-
neous expressions. This may be attributed to the fact that posed
expressions, which are consciously enacted, are more influ-
enced by socialization, while spontaneous expressions are less
susceptible to social learning (Matsumoto & Willingham, 2009;
Rinn, 1991). Consequently, posed expressions may include
more emotional dialects compared to spontaneous expressions.
Notably, the posed and spontaneous expressions in our study
were adapted from the study conducted by Fang, Sauter, et al.
(2022). Their findings indicated that, except for the fewer fre-
quent AUs observed in posed angry expressions by Dutch ex-
pressers compared to their spontaneous counterparts, posed
expressions consistently exhibited a larger number of frequent
AUs compared to spontaneous expressions. These additional
frequent AUs suggest that posed expressions might convey
more information and are more likely to include emotional
dialects. Hence, the ingroup advantage was greater for posed
expressions compared to spontaneous expressions.

However, a notable exception emerged in Experiment 1,
where Western perceivers exhibited a larger ingroup advantage
in recognizing spontaneous expressions of anger compared to
posed expressions of anger. This finding can potentially be
attributed to the fact that the posed expressions of anger dis-
played by Dutch expressers utilized fewer frequent AUs than
their spontaneous expressions of anger. Specifically, the frequent
AUs of posed expressions of anger displayed by Dutch expressers
are AU4 (brow lowerer), AU7 (lids tightener), AU23 (lip tight-
ener), AU54 (dead down), and AU63 (eyes up), whereas the
frequent AUs of spontaneous expressions of anger are AU1
(inner brow raiser), AU2 (outer brow raiser), AU4, AU7, AU61
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(eyes left), and AU64 (eyes down). These findings highlight
significant disparities between the posed and spontaneous
posed and spontaneous expressions of anger by Dutch express-
ers. It is possible that the spontaneous expressions encom-
passed a broader range of emotional dialects, thereby resulting
in a greater ingroup advantage for spontaneous expressions.

Moreover, although the ingroup advantage was observed in
most cases (Emotion x Spontaneity xPerceiver Culture), it was
absent when Eastern perceivers recognized spontaneous ex-
pressions of anger and disgust. These results may be attributed
to two reasons. Firstly, besides the influence of emotional dia-
lects on cross-cultural emotional communication, historical
heterogeneity serves as another common factor (Niedenthal et
al., 2018). Historical heterogeneity refers to the number of
source countries that have contributed to a country’s pre-
sent-day population over the last 500 years (Rychlowska et al.,
2015; Wood et al., 2016). Societies with higher historical het-
erogeneity possess more diverse values and beliefs. To live in
such a diverse social environment, individuals need to convey
their emotions and intentions directly and accurately. Therefore,
individuals from historically heterogeneous societies (such as
the United States and Canada) tend to express different emo-
tions more clearly through facial expressions compared to indi-
viduals from historically homogeneous societies (such as China
and Japan), and thus are more easily recognized by others
(Fang, Rychlowska et al., 2022; Wood et al., 2016). In the pre-
sent research, historical heterogeneity may have a greater im-
pact on spontaneous expressions compared to posed expres-
sions. For Chinese perceivers, although emotional dialects ena-
bled them to better recognize spontaneous expressions from
Chinese (compared to those from Dutch), historical heteroge-
neity enabled them to better recognize spontaneous expressions
from Dutch (compared to those from Chinese). These two ef-
fects offset each other, resulting in no ingroup advantage for
Chinese perceivers in recognizing spontaneous expressions of
anger and disgust.

Secondly, in addition to historical heterogeneity, collectiv-
ism/individualism also influences cross-cultural emotional
communication (Matsumoto et al., 2008). In Eastern cultures,
individuals tend to exhibit more collectivistic tendencies and
prioritize group harmony, which may lead to a tendency to
downplay the expression of negative emotions during interac-
tions (Ekman, 1971; Matsumoto et al., 2008). The study by
Fang, Sauter, et al. (2022), partially supports this hypothesis.
They found that Chinese individuals used significantly fewer
frequent AUs when spontaneously expressing anger and disgust
(only 2 frequent AUs for anger and 3 frequent AUs for disgust)
compared to Dutch individuals (6 frequent AUs for anger and
7 frequent AUs for disgust). The diminished emotional expres-
sion increased the difficulty of emotion recognition. Therefore,
even for Chinese perceivers, it may be challenging to recognize
spontaneous negative expressions from Chinese expressers,
resulting in the absence of ingroup advantage when recognizing
spontaneous expressions. Future research should delve deeper
into these potential explanations.

The Ingroup Advantage in Recognizing Static and Dynamic
Facial Expressions

This research revealed that the ingroup advantage in the
recognition of posed expressions was not moderated by the
presentation mode. However, contrary to our expectations, this
result did not result from dynamic information universally en-

hancing emotion recognition. Instead, in most cases (Emotion =
Expresser Culture), perceivers showed no significant difference
in the recognition accuracy between static and dynamic expres-
sions (see Supplementary Materials for more details). The
findings indicated that the dynamic information in this research
did not improve the recognition of posed expressions. Although
previous research has often shown higher recognition rates for
dynamic expressions compared to static expressions, other
studies have found no such difference (e.g., Fiorentini &
Viviani, 2011; Wehrle et al., 2000). These inconsistent findings
may be attributed to variations in facial expressions and per-
ceptual contexts. When facial expression information is limited,
such as when the authenticity of expressions is comprised
(Ka&syri et al., 2008; Wehrle et al., 2000) or when the intensity
of expressions is weak (Bould & Morris, 2008; Yitzhak et al.,
2018), dynamic information can compensate for the deficien-
cies in static expressions, thereby improving emotion recogni-
tion. However, when the information of facial expressions is
sufficient, such as in cases where expressions are clear and
intense, recognition of static expressions may have already
reached a high level, and additional dynamic information does
not improve recognition accuracy (Bould & Morris, 2008; Gold
et al., 2013). Furthermore, when facial expressions are pre-
sented briefly and participants have limited response time, stat-
ic expressions receive more thorough processing than dynamic
expressions, resulting in higher recognition rates for static ex-
pressions (Jiang et al., 2014). In the present research, the com-
parison between static and dynamic expressions was based on
models’ posed expressions of specific emotions, which often
include relatively intense emotional cues (Kayyal & Russell,
2013). These strong emotional cues resulted in comparable
recognition accuracy for static and dynamic expressions, fur-
ther leading to the finding that the ingroup advantage was not
moderated by the presentation mode of expressions.

However, Experiment 2 showed an exception: When \West-
ern perceivers recognized posed expressions of anger, a greater
ingroup advantage was observed for static expressions com-
pared to dynamic expressions. Further analysis revealed that
this disparity was driven by Western perceivers’ higher recog-
nition rates for static angry expressions from Western express-
ers compared to dynamic angry expressions from Western ex-
pressers, while there was no significant difference in the recog-
nition of static and dynamic expressions of anger from Eastern
expressers (see Supplementary Materials for more details). This
finding is entirely contrary to previous studies on the facilita-
tive effect of dynamic information in emotion recognition
(Ambadar et al., 2005; Krumhuber et al., 2023). It is notewor-
thy that, unlike previous studies that predominantly used
morphing software to generate dynamic expressions transition-
ing from neutral to specific emotions (Krumhuber et al., 2023),
the dynamic expressions used in this research consisted of au-
thentic video clips capturing individuals’ natural dynamic dis-
plays. Consequently, unlike the linear changes of emotion ob-
served in previous studies, the emotional changes in this re-
search may exhibit non-linear and irregular patterns. These
irregular dynamic cues may lack clear emotional signals, lead-
ing to comparable or even lower recognition rates for dynamic
expressions compared to static expressions.

Limitations and Future Directions

Certain limitations of the present research should be kept in

mind. Firstly, this research only examined the ingroup ad-
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vantage for two negative emotions: anger and disgust. Addi-
tionally, we only investigated the performance of participants
from Canada, China, and the Netherlands in recognizing facial
expressions. It remains unclear whether the conclusions of this
research apply to emotions other than anger and disgust and
whether they generalize to other cultural groups. Therefore,
future research could explore whether the ingroup advantage
can be observed in other emotions and other cultural groups, as
well as whether such effects are moderated by the spontaneity
or presentation mode of expressions. This would provide a
more comprehensive understanding of cultural similarities and
differences in emotional communication among members from
different cultural groups.

Secondly, the present research only used dynamic expres-
sions (posed dynamic expressions vs. spontaneous dynamic
expressions) when investigating the moderating role of sponta-
neity on the ingroup advantage, and only used posed expres-
sions (static posed expressions vs. dynamic posed expressions)
when examining the moderating role of presentation mode on
the ingroup advantage. This choice was made because the
spontaneous expressions used in our studies were obtained
from individuals’ self-reports of their past experiences accom-
panied by facial expressions. If specific frames were extracted
from these spontaneous expressions as static spontaneous ex-
pressions, participants might have difficulty distinguishing
whether the mouth movements were caused by speaking or by
specific emotional actions. Thus, after excluding the option of
static spontaneous expressions, we chose the aforementioned
comparisons. In the future, alternative techniques for eliciting
spontaneous expressions could be explored, such as instructing
models to watch film clips with specific emotional content
(Gross & Levenson, 1995) or exposing them to specific odors
(Zhang et al., 2014), to capture static spontaneous expressions
while avoiding the influence of mouth movements.

Lastly, although this research indicated that the ingroup ad-
vantage was moderated by the spontaneity of dynamic expres-
sions, and we speculated a potential association between the
number of activated AUs and the ingroup advantage, the spe-
cific underlying mechanisms still require further empirical
testing. Additionally, the findings revealed that the ingroup
advantage may not be moderated by the presentation mode of
posed expressions. However, this observation could be at-
tributed to the absence of differences in perceivers’ recognition
of static and dynamic expressions within this research. Future
research could situations where the recognition accuracy of
static expressions is low, exploring whether dynamic infor-
mation confers distinct benefits to perceivers when discerning
expressions from individuals within their own culture, as com-
pared to individuals from other cultures.

Conclusion

The present research investigated for the first time whether
the ingroup advantage in recognizing angry and disgusted faci-
al expressions was moderated by the spontaneity (posed and
spontaneous) and presentation mode (static and dynamic) of
expressions. Overall, the ingroup advantage was greater for
posed expressions than that for spontaneous expressions, but it
was not moderated by the presentation mode. These findings
contribute to the advancement of knowledge in the field of
cross-cultural emotion recognition, shedding light on the dif-
ferential ingroup advantage observed in the recognition of

posed and spontaneous expressions. Moreover, they provide
new empirical evidence that enhances our understanding of
how people perceive and interpret expressions exhibited by
individuals from diverse cultural backgrounds.
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Notes

1 In the posed condition, participants often maintained facial
expressions of specific emotion for a period of time (typically 3
seconds or even longer), accompanied by changes in intensity.
In contrast, in the spontaneous condition, participants recounted
past life experiences related to specific emotions, resulting in
continuous dynamic changes in their facial expressions. We
chose a two-second time interval to ensure that participants
could clearly observe the changes in expressions and avoid the
introduction of other non-intended expressions. Additionally,
the approximately 2-second duration of expression changes
reflects a natural progression of expressions (Fang et al., 2018,
2019 used a 2000 ms interval for expression transitions; Hoff-
mann et al., 2010 used a range of 1649 ms to 3108 ms to cap-
ture the duration from the initiation to the completion of an
expression).

2 The emotions evaluated in the this research included most
of the basic emotions that are generally acknowledged in pre-
vious research (Ortony, 2022). Considering the controversy in
previous studies regarding whether surprise (Bain, 1859/2006;
Oatley & Johnson-Laird, 1987) and contempt (Matsumoto &
Ekman, 2004; Widen et al., 2011) are basic emotions, the pre-
sent experiments chose not to include these two emotions.

% We conducted the same analysis after excluding partici-
pants whose recognition accuracy fell below the threshold of
the mean minus 2.5 times the standard deviation (M-2.5SD).
The results were similar to those reported in the main text (see
Table S5). Additionally, we conducted a 2 (Emotion: Anger,
Disgust) x 2 (Spontaneity: Posed, Spontaneous) <2 (Expresser
Culture: Eastern, Western) = 2 (Perceiver Culture: Eastern,
Western) mixed-design ANOVA on recognition accuracy (see
Table S2).

*We conducted the same analysis after excluding partici-
pants whose recognition accuracy fell below the threshold of
the mean minus 2.5 times the standard deviation (M-2.5SD).
The results were similar to those reported in the main text (see
Table S6). Additionally, we conducted a 2 (Emotion: Anger,
Disgust) < 2 (Presentation Mode: Static, Dynamic) x 2 (Ex-
presser Culture: Eastern, Western) < 2 (Perceiver Culture:
Eastern, Western) mixed-design ANOVA on recognition accu-
racy (see Table S4).
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Analysis of Recognition Accuracy of Facial Expressions in Experiment 1

To examine whether the recognition accuracy of facial expression in Experiment 1 was significantly higher than the chance level
(i.e., 1/5 of the emotional dimensions = 0.2), we conducted a one-sample t-test on the recognition accuracy under each condition (see
Table S1). The results indicated that the recognition accuracy was significantly higher than 0.2 in most conditions, suggesting that
participants were able to recognize the target emotions at above-chance performance. However, when Western perceivers recognized
spontaneous expressions of anger from Eastern expressers, the recognition accuracy did not significantly differ from 0.2, indicating
that Western perceivers may encounter challenges in recognizing spontaneous expressions of anger from Eastern expressers.

Table S1
The Means, Standard Deviations, and Results of One-Sample T-Tests for Recognition Accuracy under Each Condition in Experiment 1
Perceiver . . Expresser Recognition R
Culture Spontaneity Emotion Culture Accuracy df t p Cohen’s d 95% ClI
Eastern 0.42(0.14) 61 12.24 <0.001 1.55 [1.18,1.92]
Anger
g Western 0.33(0.14) 61 7.61 <0.001 0.97 [0.66, 1.27]
Pose
o Eastern 0.46(0.16) 61 12.89 <0.001 1.64 [1.25,2.02]
isgust
Western 0.40(0.15) 61 10.40 <0.001 1.32 [0.98, 1.66]
Eastern
Eastern 0.24(0.11) 63 271 0.004 0.34 [0.09, 0.59]
Anger
Western 0.29(0.14) 63 4.93 <0.001 0.62 [0.35, 0.88]
Spontaneous
Eastern 0.31(0.14) 63 6.13 <0.001 0.77 [0.49, 1.04]
Disgust
Western 0.29(0.13) 63 5.54 <0.001 0.69 [0.42, 0.96]
A Eastern 0.49(0.14) 61 16.22 <0.001 2.06 [1.62, 2.50]
nger
g’ Western 0.52(0.15) 61 16.31 <0.001 2.07 [1.63, 2.51]
Pose
Eastern 0.47(0.14) 61 15.77 <0.001 2.00 [1.57,2.43]
Disgust
Western 0.62(0.16) 61 20.60 <0.001 2.62 [2.09, 3.14]
Western
Eastern 0.21(0.10) 63 0.83 0.206 0.10 [-0.14, 0.35]
Anger
Western 0.31(0.11) 63 8.11 <0.001 1.01 [0.91, 1.31]
Spontaneous
o Eastern 0.24(0.14) 63 244 0.009 0.30 [0.05, 0.55]
isgust
Western 0.28(0.13) 63 4.88 <0.001 0.61 [0.34,0.88]

Note. The one-sample t-test was two-tailed, Ho: « = 0.2.

We conducted a 2 (Emotion: Anger, Disgust) %<2 (Spontaneity: Posed, Spontaneous) =<2 (Expresser Culture: Eastern, Western) %<2
(Perceiver Culture: Eastern, Western) mixed-design ANOVA on recognition accuracy (see Table S2). The results showed that the
main effect of Perceiver Culture was significant, F(1, 248) = 21.08, p < 0.001, n; = 0.08, with recognition accuracy of Western per-
ceivers (M =0.39, SD = 0.16) being higher than recognition accuracy of Eastern perceivers (M = 0.34, SD = 0.10). The main effect of
Expresser Culture was significant, F(1, 248) = 27.18, p < 0.001, n; = 0.10, with the expressions displayed by Western Expressers (M
= 0.38, SD = 0.15) being recognized with higher accuracy than those displayed by Eastern Expressers (M = 0.35, SD = 0.14). The
main effect of Spontaneity was significant, F(1, 248) = 295.42, p < 0.001, nﬁ = 0.54, with pose expressions (M = 0.46, SD = 0.12)
being recognized with higher accuracy than spontaneous expressions (M = 0.27, SD = 0.07). The main effect of Emotion was signifi-
cant, F(1, 248) = 8.87, p = 0.003, ng = 0.04, with the expressions of disgust (M = 0.38, SD = 0.17) being recognized more accurately
than the expressions of anger (M = 0.35, SD = 0.15).

The three-way interaction of Spontaneity, Expresser Culture and Perceiver Culture, which is central to the hypotheses of our study,
was significant, F(1, 248) = 31.34, p < 0.001, n§ = 0.11. Furthermore, the four-way interaction of Emotion, Spontaneity, Expresser
Culture and Perceiver Culture was also significant, F(1, 248) = 4.02, p = 0.046, n,% = 0.02. Further analysis revealed that for all condi-
tions, Western perceivers recognized expressions displayed by Western expressers more accurately than expressions displayed by
Eastern expressers(Posed Anger: t(61) = 2.55, p = 0.013, Cohen’s d = 0.32, 95% CI = [0.01, 0.06]; Posed Disgust: t(61) = 9.86, p <
0.001, Cohen’s d = 1.25, 95% CI = [0.11, 0.17]; Spontaneous Anger: t(63) = 7.84, p <0.001, Cohen’s d = 0.98, 95% CI = [0.07, 0.12];
Spontaneous Disgust: t(63) = 3.43, p = 0.001, Cohen’s d = 0.43, 95% CI = [0.02, 0.06]). As for Eastern perceivers, they recognized
posed expressions displayed by Eastern expressers more accurately than those displayed by Western expressers (Posed Anger: t(61) =
6.50, p <0.001, Cohen’s d = 0.83, 95% CI = [0.06, 0.11]; Posed Disgust: t(61) = 4.38, p < 0.001, Cohen’s d = 0.56, 95% CI = [0.03,
0.08]). However, they recognized spontaneous expressions of anger displayed by Eastern expressers less accurately than those dis-
played by Western expressers, t(63) = 3.48, p < 0.001, Cohen’s d = 0.44, 95% CI = [0.02, 0.08], while no significant difference was
found between the recognition accuracy for spontaneous expressions of disgust displayed by Eastern expressers and Western ex-
pressers, t(63) = 1.47, p = 0.147, Cohen’s d = 0.18, 95% CI = [-0.01, 0.04].
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Table S2
Emotion (Anger, Disgust) < Spontaneity (Eastern, Western) < Expresser Culture (Eastern, Western) x Perceiver Culture (Eastern, Western) Mixed-Design
ANOVA on Recognition Accuracy in Experiment 1

Effects df F p n
Emotion 1,248 8.87 0.003 0.04
Spontaneity 1,248 295.42 <0.001 0.54
Expresser Culture 1,248 27.18 <0.001 0.10
Perceiver Culture 1,248 21.08 <0.001 0.08
Emotion xSpontaneity 1,248 2.00 0.159 0.01
Emotion xExpresser Culture 1,248 0.21 0.648 <0.01
Emotion x<Perceiver Culture 1,248 0.78 0.378 <0.01
Spontaneity < Expresser Culture 1,248 13.09 <0.001 0.05
Spontaneity > Perceiver Culture 1,248 39.79 <0.001 0.14
Expresser Culture < Perceiver Culture 1,248 125.08 <0.001 0.34
Emotion > Spontaneity < Expresser Culture 1,248 57.08 <0.001 0.19
Emotion x Spontaneity > Perceiver Culture 1,248 0.27 0.607 <0.01
Emotion x Expresser Culture < Perceiver Culture 1,248 6.54 0.011 0.03
Spontaneity > Expresser Culture < Perceiver Culture 1,248 31.34 <0.001 0.11
Emotion xSpontaneity < Expresser Culture xPerceiver Culture 1,248 4.02 0.046 0.02

Analysis of Recognition Accuracy of Facial Expressions in Experiment 2

To examine whether the recognition accuracy of static expression in Experiment 2 was significantly higher than the chance level
(i.e., 1/4 of the emotional dimensions = 0.25), we conducted a one-sample t-test on the recognition accuracy under each condition
(see Table S3). The results indicated that the recognition accuracy was significantly higher than 0.25 in all conditions, suggesting that
participants were able to recognize the target emotions at above-chance performance.

Table S3
The Means, Standard Deviations, and Results of One-Sample T-Tests for Recognition Accuracy under Each Condition in Experiment 2
Perceiver Presentation . Expresser Recognition s
Culture Mode Emotion Culture Accuracy df t P Cohen’s d 95%Cl
Eastern 0.44(0.15) 81 12.05 <0.001 1.33 [1.03, 1.63]
Anger
Western 0.38(0.14) 81 8.57 <0.001 0.95 [0.68, 1.21]
Static
Eastern 0.46(0.14) 81 14.13 <0.001 1.56 [1.24,1.88]
Disgust
Western 0.40(0.17) 81 8.24 <0.001 0.91 [0.65, 1.17]
Eastern
Eastern 0.42(0.14) 61 12.24 <0.001 1.55 [1.18,1.92]
Anger
Western 0.33(0.14) 61 7.61 <0.001 0.97 [0.66, 1.27]
Dynamic
bi Eastern 0.46(0.16) 61 12.89 <0.001 1.64 [1.25, 2.02]
isgust
Western 0.40(0.15) 61 10.40 <0.001 1.32 [0.98, 1.66]
Eastern 0.50(0.11) 74 19.07 <0.001 2.20 [1.78, 2.62]
Anger
Western 0.60(0.13) 74 22.94 <0.001 2.65 [2.16, 3.13]
Static
Eastern 0.44(0.14) 74 11.61 <0.001 1.34 [1.03, 1.65]
Disgust
Western 0.59(0.15) 74 20.23 <0.001 2.34 [1.90, 2.77]
Western
A Eastern 0.49(0.14) 61 16.22 <0.001 2.06 [1.62, 2.50]
nger
Western 0.52(0.15) 61 16.31 <0.001 2.07 [1.63, 2.51]
Dynamic
Eastern 0.47(0.14) 61 15.77 <0.001 2.00 [1.57,2.43]
Disgust
Western 0.62(0.16) 61 20.60 <0.001 2.62 [2.09, 3.14]

Note. The one-sample t-test was two-tailed, Ho: i« = 0.25. The results of one-sample t-tests for recognition accuracy of dynamic expressions were the same as
the results for recognition accuracy of posed expressions in Table S1.

We conducted a 2 (Emotion: Anger, Disgust) %2 (Presentation Mode: Static, Dynamic) =<2 (Expresser Culture: Eastern, Western) <2
(Perceiver Culture: Eastern, Western) mixed-design ANOVA on recognition accuracy (see Table S4). The results showed that the
main effect of Perceiver Culture was significant, F(1, 277) = 99.74, p < 0.001, ng = 0.27, with recognition accuracy of Western per-
ceivers (M = 0.53, SD = 0.10) being higher than recognition accuracy of Eastern perceivers (M = 0.41, SD = 0.09). The main effect of
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Expresser Culture was significant, F(1, 277) = 18.87, p < 0.001, nf, = 0.06, with the expressions displayed by Western Expressers
(M =0.48, SD = 0.15) being recognized with higher accuracy than those displayed by Eastern Expressers (M = 0.46, SD = 0.10). The
main effect of Presentation Mode was not significant, F(1, 277) = 2.35, p = 0.126. The main effect of Emotion was marginally sig-
nificant, F(1, 277) =3.77, p=0.053, 15 = 0.01.

Table S4
Emotion (Anger, Disgust) < Presentation Mode (Static, Dynamic) > Expresser Culture (Eastern, Western) > Perceiver Culture (Eastern,
Western) Mixed-Design ANOVA on Recognition Accuracy in Experiment 2

Effects df F p n
Emotion 1,277 3.77 0.053 0.01
Presentation Mode 1,277 2.35 0.126 0.01
Expresser Culture 1,277 18.87 <0.001 0.06
Perceiver Culture 1,277 99.74 <0.001 0.27
Emotion xPresentation Mode 1,277 6.75 0.010 0.02
Emotion < Expresser Culture 1,277 26.52 <0.001 0.09
Emotion xPerceiver Culture 1,277 1.99 0.159 0.01
Presentation Mode < Expresser Culture 1,277 7.44 0.007 0.03
Presentation Mode > Perceiver Culture 1,277 0.17 0.684 <0.01
Expresser Culture x Perceiver Culture 1,277 345.35 <0.001 0.56
Emotion % Presentation Mode < Expresser Culture 1,277 481 0.029 0.02
Emotion % Presentation Mode xPerceiver Culture 1,277 1.06 0.304 <0.01
Emotion < Expresser Culture < Perceiver Culture 1,277 13.25 <0.001 0.05
Presentation Mode < Expresser Culture < Perceiver Culture 1,277 2.52 0.113 0.01
Emotion xPresentation Mode xExpresser Culture xPerceiver Culture 1,277 0.29 0.589 <0.01

The three-way interaction of Presentation Mode, Expresser Culture and Perceiver Culture, which is central to the hypotheses of
our study, was not significant, F(1, 277) = 2.52, p = 0.113, ns = 0.01. However, the two-way interaction of Expresser Culture and
Perceiver Culture was significant, F(1, 277) = 345.35, p < 0.001, ns = 0.56. Eastern perceivers recognized expressions displayed by
Eastern expressers (M = 0.45, SD = 0.10) more accurately than expressions displayed by Western expressers (M = 0.38, SD = 0.10),
t(143) = 10.64, p < 0.001, Cohen’s d = 0.89, 95% CI = [0.69, 1.08]. Western perceivers recognized expressions displayed by Western
expressers (M = 0.59, SD = 0.12) more accurately than expressions displayed by Eastern expressers (M = 0.48, SD = 0.10), t(136) =
15.31, p < 0.001, Cohen’s d = 1.31, 95% CI = [1.08, 1.54]. These results suggested that the ingroup advantage was observed for both
Eastern and Western perceivers when they recognized posed expressions.

To investigate the influence of presentation mode on expression recognition, we also focused on the effects associated with
presentation mode. Although the main effect of presentation mode was not significant, F(1, 277) = 2.35, p = 0.126, the two-way in-
teraction of Presentation Mode and Expresser Culture was significant, F(1, 277) = 7.44, p = 0.007, n,z, = 0.03, and three-way interac-
tion of Emotion, Presentation Mode and Expresser Culture was also significant, F(1, 277) = 4.81, p = 0.029, n,z, =0.02. Further analy-
sis of the three-way interaction found that, with the exception of expressions of anger displayed by Western expressers, no significant
difference was found in the recognition accuracy (Eastern Anger: t(279) = 1.29, p = 0.200; Eastern Disgust: t(279) = 0.68, p = 0.495;
Western Disgust: t(279) = 0.55, p = 0.582) between static expressions (Eastern Anger: M = 0.47, SD = 0.14; Eastern Disgust: M =
0.45, SD = 0.14; Western Disgust: M = 0.50, SD = 0.19) and dynamic expressions (Eastern Anger: M = 0.45, SD = 0.14; Eastern
Disgust: M = 0.47, SD = 0.15; Western Disgust: M = 0.51, SD = 0.19). For expressions of anger displayed by Western expressers, the
recognition accuracy for static expressions (M = 0.49, SD = 0.18) was significantly higher than that for dynamic expressions (M =
0.42,SD =0.17), t(279) = 3.11, p = 0.002, Cohen’s d = 0.37, 95% CI = [0.14, 0.61].

Analysis of Ingroup Advantage after Excluding Participants with Low Recognition Accuracy

In Experiment 1, we excluded participants whose recognition accuracy fell below the threshold of the mean minus 2.5 times the
standard deviation (M-2.5SD) and analyzed the data from the remaining 249 participants. We conducted a 2 (Emotion: Anger, Disgust) >
2 (Spontaneity: Posed, Spontaneous) x 2 (Perceiver Culture: Eastern, Western) mixed-design ANOVA on ingroup advantage. The
results showed similar findings before and after excluding participants (see Table S5).

In Experiment 2, we also excluded participants whose recognition accuracy fell below the threshold of the mean minus 2.5 times
the standard deviation (M-2.5SD) and analyzed the data from the remaining 277 participants. We conducted a 2 (Emotion: Anger,
Disgust) <2 (Presentation Mode: Static, Dynamic) % 2 (Perceiver Culture: Eastern, Western) mixed-design ANOVA on ingroup ad-
vantage. The results showed similar findings before and after excluding participants (see Table S6).
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Table S5
Emotion (Anger, Disgust) < Spontaneity (Posed, Spontaneous) > Perceiver Culture (Eastern, Western) Mixed-Design ANOVA on Ingroup
Advantage after Excluding Participants in Experiment 1

Effects df F p n
Emotion 1,245 6.54 0.011 0.03
Spontaneity 1,245 33.17 <0.001 0.12
Perceiver Culture 1,245 27.47 <0.001 0.10
Emotion % Spontaneity 1,245 4.05 0.045 0.02
Emotion xPerceiver Culture 1,245 0.30 0.583 <0.01
Spontaneity < Perceiver Culture 1,245 12.62 <0.001 0.05
Emotion x Spontaneity > Perceiver Culture 1,245 57.51 <0.001 0.19

Table S6
Emotion (Anger, Disgust) > Presentation Mode (Static, Dynamic) = Perceiver Culture (Eastern, Western) Mixed-Design ANOVA on Ingroup
Advantage after Excluding Participants in Experiment 2

Effects df F p n
Emotion 1,273 12.69 <0.001 0.04
Presentation Mode 1,273 1.75 0.187 0.01
Perceiver Culture 1,273 18.48 <0.001 0.06
Emotion xPresentation Mode 1,273 0.38 0.539 <0.01
Emotion xPerceiver Culture 1,273 26.23 <0.001 0.09
Presentation Mode x Perceiver Culture 1,273 6.72 0.010 0.02

Emotion xPresentation Mode x<Perceiver Culture 1,273 5.36 0.021 0.02




