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Past research suggests that East Asians (Easterners) are more likely than North Americans and Western Euro
peans (Westerners) to incorporate information from concurrent affective contexts when judging facial expres
sions. The present research extends this literature by investigating the impact of temporal affective contexts on 
emotion perception. Specifically, two experiments tested the hypothesis that when judging smiles, Easterners are 
more likely than Westerners to be influenced by preceding facial expressions. In Experiment 1, participants from 
China and Canada judged the valence of low-intensity smiles that were preceded by expressions of anger or high- 
intensity smiles. The results indicated that, compared to Canadian participants, Chinese perceivers were more 
influenced by preceding expressions, with larger differences in perceived valence of smiles preceded by different 
start emotions. Experiment 2 investigated whether this pattern of findings generalized to other Western pop
ulations and to other emotional transitions. Participants from China and the Netherlands judged the valence of 
(high- or low- intensity) smiles preceded by angry, fearful, or neutral expressions. Consistent with Experiment 1, 
Chinese participants’ judgments of smiles were impacted more by the preceding expressions, a finding that was 
stable across emotions. Together, these findings demonstrate that Easterners, relative to Westerners, are influ
enced more by the preceding temporal emotional context when judging others’ current smiling facial 
expressions.   

With the development of technology and the internet, and with more 
international students, travelers, and migrants today than ever before, 
communities around the world are more and more connected. Cross- 
cultural communication is therefore becoming increasingly important 
in modern society (Gudykunst et al., 1996; Kittler, Rygl, & Mackinnon, 
2011). An important component of successful communication and 
harmonious social interactions is the accurate perception and under
standing of other people’s emotions based on their facial expressions 
(Freeman & Ambady, 2011; Niedenthal & Brauer, 2012; Van Kleef, 
2009). The lion’s share of emotion research to date has focused on the 
perception of static facial cues. Yet, in real life, facial expressions are 
embedded in contexts that provide additional information that can 
impact the interpretation of these facial cues. This contextual informa
tion may include bodily and vocal signals, social settings, and also 
preceding emotional expressions (e.g., Aviezer et al., 2008; Carroll & 

Russell, 1996; De Gelder, 2006; Fang, Van Kleef, & Sauter, 2018; Russell 
& Fehr, 1987). Given that facial expressions in real life are typically 
dynamic, that is, changing over time (Krumhuber, Kappas, & Manstead, 
2013), it is important to understand how transitions from one facial 
expression to another shape perceptions of emotions, and how culture 
impacts this process. 

Previous research has shown that the influence of contextual infor
mation on the perception of emotional expressions, in general, varies 
across cultures. For example, East Asians (henceforth Easterners) attend 
to and are more influenced by contextual information than West Euro
peans or North Americans (henceforth Westerners) in affective judg
ments of emotional facial expressions (Masuda et al., 2008; Stanley, 
Zhang, Fung, & Isaacowitz, 2013). However, this line of research has 
focused exclusively on concurrent emotional contexts, in which contex
tual information is provided simultaneously with the target facial 
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expression, such as the expressions of others in the surrounding envi
ronment (Masuda et al., 2008). No study to date has examined cultural 
differences in the extent to which temporal emotional contexts impact 
judgments of facial expressions. In the present research, we investigated 
whether the perception of smiling expressions is impacted by preceding 
facial expressions of the same target and whether this influence is 
stronger in Easterners than Westerners. 

To this end, we first review studies related to the influence of tem
poral emotional context on the perception of facial expressions. Then we 
move on to East-West differences in sensitivity to context, specifically 
targeting the effects of culture on perceptions of emotional facial ex
pressions. Next, we present two cross-cultural experiments in which we 
examine Eastern and Western perceivers’ affective ratings of smiles 
when preceded by negative vs. non-negative facial expressions on Asian 
and White faces. Finally, we discuss the potential implications of cul
tural differences in decoding changing facial expressions for cross- 
cultural communication. 

1. Perceiving changing facial expressions 

In an early study examining processes related to sequential emotion 
perception by Russell and Fehr (1987), participants were presented with 
two images of facial expressions in sequence and asked to make 
dimensional ratings (pleasure and arousal) and categorical judgments 
(angry, disgusted, surprised, etc.) about the emotions expressed in the 
image. The results demonstrated a contrast effect in which viewing the 
first facial expression shifted judgments of the second expression in the 
opposite direction. For example, a relatively neutral face was perceived 
as sad when presented after a happy face, but as happy when presented 
after a sad face. The authors proposed that because judgments of facial 
expressions are not only influenced by configurational features but also 
depend on how they compare with other expressions, the first facial 
expression can provide a frame of reference that anchors observers’ 
judgments of subsequent expressions (see also Manstead, Wagner, & 
MacDonald, 1983; Russell & Lanius, 1984). 

Following this initial investigation, researchers have found further 
evidence for contrast effects in the perception of facial expressions using 
the adaptation approach (Hsu & Young, 2004; Webster, Kaping, Miz
okami, & Duhamel, 2004; Xu, Dayan, Lipkin, & Qian, 2008). In a typical 
adaptation paradigm related to facial expressions, an adapting expres
sion is presented for a few seconds, and succeeded by a target expression 
after a delay. Participants need to make a judgment of the emotion 
shown in the test expression. For instance, presentation of a happy facial 
expression made a subsequent neutral expression look slightly angry 
(Webster et al., 2004). Similarly, exposure to a sad expression facilitated 
the subsequent recognition of a happy expression and vice versa (Hsu & 
Young, 2004). These studies provide robust evidence that adapting to an 
initial facial expression shifts the perception of a subsequent expression 
in the opposite direction. 

More recent research has investigated contrast effects in the 
perception of emotional expressions using dynamic facial cues Jellema, 
Pecchinenda, Palumbo, & Tan (2011). With the development of 
morphing techniques and software, experimenters can now create dy
namic facial expressions that reflect the natural unfolding of expressions 
by gradually morphing one emotional expression into another (Amba
dar, Schooler, & Cohn, 2005; Sacharin, Sander, & Scherer, 2012; Sato & 
Yoshikawa, 2004, Yoshikawa and Sato, 2008). Research using dynamic 
cues has demonstrated that initial emotional expressions can shift per
ceptions of subsequent expressions in the opposite direction. For 
example, in a study by Jellema, Pecchinenda, Palumbo, and Tan (2011), 
participants were presented with video clips showing morphs from a 
happy expression to a neutral expression or from an angry expression to 
a neutral expression. Participants were asked to judge the expression in 
the last frame of the clip. The results revealed a significant effect of 
temporal emotional contexts, with the neutral faces being judged as 
more angry (and less happy) when preceded by happy as compared to 

angry faces. Such contrast effects have also been found in judgments of 
subtle emotional expressions ( Palumbo & Jellema, 2013). 

Together, despite differences in methodologies (either sequential 
presentation of static emotional expressions or morphs changing from 
one emotion to another), past research has consistently shown that 
viewing an initial facial expression produces a contrast effect on affec
tive judgments of subsequent expression. Building on this work, we used 
morphed dynamic facial expressions to examine whether an emotional 
facial expression would be judged as more positive when preceded by 
negative as compared to non-negative expressions in the present 
research. More importantly, we extended this work by investigating how 
culture shapes the impact of temporal emotional contexts on the 
perception of facial expressions. 

2. Culture and context sensitivity 

It is well established that Westerners tend to have a more analytic 
pattern of attention, whereas Easterners have a more holistic pattern 
(Markus & Kitayama, 1991; for a review, see Nisbett, Peng, Choi, & 
Norenzayan, 2001). In particular, Westerners tend to perceive objects as 
discrete categories with defining attributes, whereas Easterners are 
more likely to perceive objects in terms of their relationships to other 
objects (Masuda & Nisbett, 2001; Nisbett & Masuda, 2003). As a result, 
individuals raised in Western cultures find it easier to isolate an object 
from its context and individuals raised in Eastern cultures tend to inte
grate the object within its surroundings (Masuda et al., 2008; Nisbett & 
Masuda, 2003). 

These culturally divergent cognitive characteristics have been 
examined in a wide range of research domains (Masuda, 2017; Miya
moto, 2013; Varnum, Grossmann, Kitayama, & Nisbett, 2010), including 
visual object perception (Ji, Peng, & Nisbett, 2000; Kitayama, Duffy, 
Kawamura, & Larsen, 2003), person memory (Masuda & Nisbett, 2001), 
and causal attributions (Masuda & Kitayama, 2004; Miyamoto & 
Kitayama, 2002). For example, in a study by Masuda and Nisbett (2001), 
American and Japanese participants were presented with a video clip of 
an underwater world and were asked to describe the video. Whereas 
American participants generally focused on the central objects (the fish), 
Japanese participants included information about the context and the 
relationships among the objects (the pond, plants, animals, and fish). In 
a later surprise recognition test, Japanese participants’ performance was 
facilitated when the fish were paired with the original contexts but was 
impaired when the fish were presented in new contexts. In contrast, for 
American participants, the context had a negligible impact on recogni
tion accuracy. In a similar study (Masuda & Nisbett, 2006), Americans 
and East Asians were presented with still photographs or animated vi
gnettes that involved changes in target object information (e.g., the 
target vehicle’s color) or contextual information (e. g., the location of 
clouds). Whereas Americans were more sensitive to changes in target 
objects than contexts, East Asians were more sensitive to changes in 
contexts than target objects. Together, past findings provide consistent 
evidence that Easterners attend more to contextual information than do 
Westerners (Nisbett et al., 2001). 

Cultural differences in context sensitivity have also been found in 
perceptual judgments of facial expressions of emotion. Masuda et al. 
(2008) presented both American and Japanese participants with car
toons depicting a person who was either happy, sad, angry, or neutral. In 
the image, the target person was surrounded by other people who either 
expressed the same emotion as the target person or a different emotion. 
The results showed that the emotional expressions of the social sur
roundings influenced Japanese, but not American, participants’ judg
ments of the emotions of the focal person. For example, Japanese 
participants judged a target person with a happy expression as happier 
when surrounded by others who were happy compared to sad, whereas 
the social surroundings of the target person did not impact American 
participants. These differences in perceptual judgments reflect differ
ences in attention, as evidenced by the fact that Japanese participants 
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attended more to the surrounding people than American participants. 
These findings suggest that when decoding emotional expressions, 
Easterners may attend to and be influenced more by concurrent visual 
information relating to the presence of others (Markus & Kitayama, 
1991, 1994; Masuda, Wang, Ishii, & Ito, 2012). 

Despite substantial evidence for cultural differences in sensitivity to 
concurrent contexts, only a few studies have examined whether East
erners are also more sensitive to temporal contexts than Westerners 
(Guo, Ji, Spina, & Zhang, 2012; Ji, Guo, Zhang, & Messervey, 2009; see 
Gao, 2016, for a review). In a study by Ji et al. (2009), Canadian and 
Chinese participants were asked to read a description of a theft, along 
with a list of behaviors that occurred in the past or the present. The 
results indicated that Chinese participants judge behaviors that have 
taken place in the past as more relevant than Canadians. Other research 
has demonstrated that Chinese and Chinese Canadians placed more 
monetary value on a past event than on an identical future event, 
whereas European Canadians attached more monetary value on an event 
in the future than in the past (Guo et al., 2012). In sum, like cultural 
differences found in sensitivity to concurrent contexts, the limited evi
dence indicates that Easterners may also be more sensitive to temporal 
contexts than Westerners. We thus expected that when judging final 
emotions in changing facial expressions, the start emotion may produce 
a larger contrast effect in Easterners compared to Westerners. 

3. Perceiving changing smiles across cultures 

Research by Ishii, Miyamoto, Mayama, and Niedenthal (2011) pro
vides preliminarily evidence for the cultural differences in judgments of 
changing smiling expressions. In their experiment, participants were 
presented with clips of expressions in which the start emotion of either 
happiness or sadness changed to a neutral expression. Participants were 
instructed to indicate when the target no longer expressed the start 
emotion. Japanese participants judged the offset of smiles to occur 
earlier than American participants, but the two groups did not differ in 
their judgments of the offset of sad expressions. These findings suggest 
that cultural differences may exist in sensitivity to the disappearance of 
certain emotions, such as smiles, but they do not provide evidence on 
how temporal emotional expressions impact the perception of subse
quent expressions. Although it is important to know whether certain 
cultures are more sensitive to the disappearance of early emotions, how 
participants from different cultures may be differentially influenced by 
these early emotions when interpreting subsequent emotions is 
currently unknown. In the present research, we therefore investigated 
the perception of final smiling expressions that changed from different 
start emotions that were either positive, negative, or neutral. 

The decision to focus on the perception of smiling expressions was 
based on several considerations. First, the smile is a ubiquitous facial 
expression in daily life (Calvo, Gutiérrez-García, Fernández-Martín, & 
Nummenmaa, 2014). Although it is a simple and highly recognizable 
expression (Ekman, 2003; Sauter, 2010), the smile can be interpreted in 
many ways and its meaning is often ambiguous (Hess, Beaupré, & 
Cheung, 2002; Niedenthal, Mermillod, Maringer, & Hess, 2010; 
Rychlowska et al., 2017). A smile can communicate happiness, affili
ative intent, or a person’s social status. Although previous research has 
shown that different smile types (reward, affiliative, and dominant 
smiles) have different facial configurations, the accuracy of judging 
smile types based on facial configurations is low because participants 
often confuse affiliative with reward smiles (Rychlowska et al., 2017). 
This finding suggests that in order to interpret a given smile accurately, 
perceivers may need to take more contextual information into account. 
Furthermore, it has been noted that smiles may be used differently 
across cultures (Ekman, 1972; Ishii et al., 2011; Matsumoto & Kudoh, 
1993; Rychlowska et al., 2015). For instance, smiles are used more often 
as a mask to cover expressers’ negative feelings in Eastern than Western 
cultures (Ekman, 1972; Sun, 2010). A recent cross-cultural study on 
individuals’ motives for smiling further suggests that people from 

different cultures differ in why they smile. For example, whereas feel
ings related to social bonding were rated as more conducive to smiling 
for Westerners, feelings related to social hierarchies were judged by 
Easterners as more conducive to smiling (Rychlowska et al., 2015). 

Overall, these studies suggest that smiles are ambiguous because of 
their association with multiple meanings and with different motives 
across cultures. An accurate interpretation of others’ emotional ex
pressions, especially positive ones, is important because they can play a 
key role in establishing social relationships and maintaining relationship 
satisfaction (Gable, Gonzaga, & Strachman, 2006; Gable, Reis, Impett, & 
Asher, 2004). It is thus important to gain more knowledge about pro
cesses related to perceiving smiles in Eastern and Western cultures. 

4. The current research 

The goal of the current research was to investigate the impact of 
temporal emotional contexts on the perception of smiling expressions 
across cultures. Specifically, the perceived valence of smiles that were 
preceded by different start emotions was examined in Easterners and 
Westerners across two experiments. In Experiment 1, participants from 
China and Canada were presented with Asian and White faces with 
smiles preceded by a positive or negative emotion. Because happiness is 
the only positive “basic” emotional expression (Ekman, 1972), we used 
clips of high-intensity smiles changing to low-intensity smiles to repre
sent a transitioning process with positive start emotions. To represent a 
transitioning process with negative start emotions, clips of anger ex
pressions changing to low-intensity smiles were used. In Experiment 2, 
to investigate the generalizability of our findings to other emotion 
transitions, we included clips of emotional expressions changing from a 
negative (anger and fear) or neutral expression to two types of smiles 
(low or high intensity). Furthermore, to examine whether the pattern of 
findings would extend to other populations, participants from a different 
region of China and from the Netherlands were presented with Asian 
and White faces depicting emotional transitions. In both experiments, 
the participants’ task was to judge the valence (positivity and nega
tivity) of the final facial expressions. Based on previous research (e.g., 
Jellema et al., 2011; Palumbo & Jellema, 2013), we expected contrast 
effects with final smiles being perceived as more positive when preceded 
by negative facial expressions than by non-negative (positive or neutral) 
facial expressions. More importantly, we expected that Easterners would 
be more influenced by preceding expressions than Westerners, with 
larger contrast effects for Easterners compared to Westerners. We report 
all measures, manipulations, and exclusions for the pilot studies and 
Experiments 1 and 2. 

Our general expectation of contrast effects was based on robust ev
idence from previous research for such effects across a variety of stimuli, 
including changing facial expressions (see above). It is important to 
note, however, that there is also some evidence for assimilation effects. 
Specifically, Masuda et al. (2008, 2012) observed assimilation effects 
when participants were asked to judge the emotion of a target person 
surrounded by other people. That is, the expressions of the surrounding 
people shifted perceptions of the expression of the target person in the 
same direction. In the present research, however, our interest is in how 
people judge a target’s final emotional expression against the back
ground of his or her own preceding expression rather than in the context 
of concurrent expressions of others. Given that previous studies exam
ining perceptions of such sequential (rather than concurrent) emotional 
expressions yielded robust evidence for contrast effects (e.g., Jellema 
et al., 2011; Palumbo & Jellema, 2013), we expected that a target’s 
preceding expressions would produce a contrast effect on judgments of 
the target’s final expression. 

Finally, it is noteworthy that the focus of the current research is on 
the perceived positivity/negativity of the final smiling expressions 
rather than on the accuracy of recognition of smiling expressions. 
Although previous research has shown that perceivers are better at 
recognizing their own group’s emotional facial expressions (e.g., 
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Elfenbein & Ambady, 2002), such ingroup advantage might not be re
flected in intensity judgments of positivity/negativity of facial expres
sions. That is, there is no evidence that positive facial expressions of 
ingroup (vs. outgroup) members are systematically judged as more 
positive or that negative facial expressions of ingroup (vs. outgroup) 
members are systematically judged as more negative. Therefore, we did 
not expect that the effect of start emotions on the perceived valence of 
the final smiling expressions would vary when judging expressions 
displayed by ingroup vs. outgroup members. 

Given increasing cultural integration in which people from different 
countries are in constant interaction, being aware of how people from 
different cultures interpret facial expressions becomes imperative. In the 
present research, we move beyond static emotional expressions to 
consider how culture shapes perceptions of dynamic emotional transi
tions. This brings the science of emotion perception more in line with 
emotional expressions as they occur in real life. Moreover, we investi
gate affective evaluations of facial expressions, which may provide more 
important information than identification of facial expressions for 
certain emotional expressions or for expressions that occur in certain 
situations. For example, identifying both low-intensity and high- 
intensity smiles as happiness seems less useful to ensure smooth in
teractions than accurately telling the intensity of smiling expressions. 

5. Pilot study and creation of stimuli 

To create clips of changing facial expressions, we selected four Asian 
actors (two women, two men) from the Taiwan Facial Expression Image 
Database (TFEID; Chen & Yen, 2007) and four White actors (two 
women, two men) from the Amsterdam Dynamic Facial Expression Set 
(ADFES; Van der Schalk, Hawk, Fischer, & Doosje, 2011). For both da
tabases, facial expressions were created based on the facial action coding 
system (FACS; Ekman, Friesen, & Hager, 2002). Because of the nature of 
the databases (static photographs of facial expressions in TFEID and 
movie clips of dynamic facial expressions in ADFES), static facial ex
pressions of anger, fear, low-intensity happiness, high-intensity happi
ness, and neutral were chosen for each Asian actor, and video clips of 
dynamic expressions changing from neutral to anger, fear, and happi
ness were chosen for each White actor. 

To match the perceived intensity of emotional expressions of the 
Asian and White actors, we conducted a pilot study with 20 White Dutch 
(Mage = 23.71 years; 6 men, 14 women) and 20 Asian Chinese 
(Mage = 27.60 years; 12 men, 8 women) participants to select the frame 
of each ADFES stimulus that best matched the intensity of the corre
sponding Asian stimulus. We extracted 150 frames from each original 
clip of the White actors (ranging from 6 to 6.5 s) to form new stimulus 
sequences. The number of frames was computed by multiplying 24 fps 
(the common frame rates used in films) by 6.25 (the mean of 6 and 6.5). 
A photograph of one of the Asian facial expressions was presented on the 
left side of the screen, while the corresponding sequential White facial 
expressions were presented on the right side of the screen. Participants 
were asked to drag the slider bar underneath the clip to choose the frame 
that was most similar in terms of intensity to the Asian stimulus on the 
left side. Each comparison between Asian and White stimuli included 
two trials with different initial positions of the slider bar, one starting 
from the first frame of the clip and the other starting from the last frame 
of the clip. In total, each participant completed 32 trials (4 actor pairs ×
4 emotions [anger, fear, low-intensity smiles, high-intensity smiles] × 2 
initial positions of the slider bar) in a random order.1 An independent t- 
test was used to compare Chinese and Dutch participants’ selected 
frames for each pair of stimuli. No significant differences were found 

between the two groups (Table S1). Therefore, the average frame across 
all participants was used to select the final stimulus for each White actor 
– resulting in sets of Asian and White facial expressions matched in terms 
of both activated action units (AUs; Ekman et al., 2002) and perceived 
intensity. 

To examine whether the final facial stimuli were perceived similarly 
by Easterners and Westerners, we conducted a pilot study with 84 Asian 
Chinese (Mage = 20.46 years; 41 men, 43 women) and 69 White Cana
dian (Mage = 21.62; 26 men, 43 women) participants. A sensitivity 
analysis using G*Power (Faul, Erdfelder, Lang, & Buchner, 2007) 
showed that our final sample could detect an effect size of f = 0.229 
(ηp

2 = 0.050) for the effect of Participant Culture (power = 0.80, 
α = 0.05). Participants in the pilot study were asked to judge the 
perceived positivity (“How positive does the person feel?”) and negativity 
(“How negative does the person feel?”) of the five expressions (high-in
tensity smiles, low-intensity smiles, anger, fear, and neutral) from all 
eight actors. These measures were the same as in the main study. In 
accordance with the main analysis, a composite score was computed by 
taking the mean of both positivity and negativity (reverse-scored) items. 
We conducted a 5 (Emotion: Neutral, Anger, Fear, Low-intensity smiles, 
High-intensity smiles) × 2 (Target Ethnicity: Asian, White) × 2 (Partic
ipant Culture: Chinese, Canadian) mixed-design ANOVA on these com
posite scores, with Emotion and Target Ethnicity as within-subjects 
variables, and Participant Culture as a between-subjects variable. The 
results yielded no significant main effect of Participant Culture (see 
Table S2). However, the interaction of Participant Culture and Emotion 
was significant. To decompose this interaction, simple effect analyses 
related to each Emotion were conducted. Chinese and Canadian par
ticipants did not differ in their valence judgments of neutral, fear, low- 
intensity smiles, and high-intensity smile expressions (see Table S3). The 
only cultural difference found in ratings was related to anger, with 
Chinese participants rating anger as more positive than Canadian par
ticipants; we return to this point in the General Discussion. In sum, the 
pilot study demonstrated that Easterners and Westerners showed similar 
valence ratings of the static emotional expressions, with the exception of 
anger. Therefore, if larger contrast effects are found for Easterners as 
compared to Westerners, the results would be unlikely to be due to 
cultural differences in the perception of constituent static facial ex
pressions. Instead, larger contrast effects for Easterners as compared to 
Westerners would be likely to reflect a stronger impact of temporal 
emotional contexts on Eastern as compared to Western perceivers. 

We then used Fantamorph5 (http://www.fantamorph.com) to pro
duce expressions that transitioned from one emotion to another emotion 
for each actor (see Fig. 1 for an illustration; examples of the stimuli are 
available at https://osf.io/96rb5/). Each morph consisted of 26 frames 
and was presented at the speed of 30 frames per second. This rate has 
been shown to adequately reflect natural changes in facial expressions 
(Ambadar et al., 2005; Sato & Yoshikawa, 2004). Based on the unfolding 
of natural emotional expressions, the exposure time of the first frame 
(start emotion) and last frame (final emotion) were extended to 600 ms 
(Hoffmann, Traue, Bachmayr, & Kessler, 2010). Each clip thus lasted for 
2000 ms. We used this methodology to create 16 clips (8 actors × 2 start 
emotions [anger, high-intensity smiles] × 1 final emotion [low-intensity 
smiles]) for Experiment 1, and 48 clips (8 actors × 3 start emotions 
[anger, fear, neutral] × 2 final expressions [low-intensity smiles, high- 
intensity smiles]) for Experiment 2. 

6. Experiment 1 

In Experiment 1, Chinese and Canadian participants were presented 
with Asian and White faces depicting emotional expressions changing 
from anger to low-intensity smiles or from high-intensity smiles to low- 
intensity smiles. The variation in start emotions allowed us to compare 
the effects of start emotions that differed in valence from the final 
emotion on the perceived valence of final emotional expressions. We 
expected a contrast effect in which low-intensity smiles would be 

1 This pilot study was conducted together with another pilot study (see Fang, 
Sauter, & Van Kleef, 2019), the purpose of which was to match the perceived 
intensity of various emotional expressions on Asian and White faces for use in 
future studies. 
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perceived as more positive when preceded by expressions of anger than 
when preceded by high-intensity smiles, and moreover, that this effect 
would be more pronounced in Chinese than Canadian participants. 

6.1. Methods 

6.1.1. Participants and design 
To maximize power, we used a 2 (Start Emotion: Anger, High- 

intensity smiles) × 2 (Target Ethnicity: Asian, White) × 2 (Participant 
Culture: Chinese, Canadian) mixed design, with the first two factors 
varying within subjects, and only Participant Culture as a between- 
subject factor (Maxwell & Delaney, 2004). Based on the sample sizes 
of other studies in this domain (Ishii et al., 2011; for a review, see 
Masuda, 2017), we sought to recruit 100 White Canadian and 100 
Chinese participants. It was decided a priori to stop data collection at the 
end of the day on which we approached 100 participants (Simmons, 
Nelson, & Simonsohn, 2013). The final sample consisted of 103 White 
Canadian participants (Mage = 19.74 years, SD = 2.78; 55 men, 48 
women) from a university in the province of Ontario in Canada and 97 
Chinese participants (Mage = 20.45 years, SD = 1.36; 50 men, 47 
women) from a university in the province of Guizhou in China. Canadian 
participants received course credit and Chinese participants received 
approximately US $1.50 (¥10) for participation. A sensitivity analysis 
using G*Power (Faul et al., 2007) showed that our final sample could 
detect an effect size of f = 0.200 (ηp

2 = 0.038) for the critical Start 
Emotion × Participant Culture interaction (power = 0.80, α = 0.05). 

6.1.2. Stimuli and procedure 
The stimuli consisted of 16 clips of emotional transitions described in 

the pilot study, with eight actors (four Asian and four White) showing 
facial expressions changing from anger to low-intensity smiles and from 
high-intensity smiles to low-intensity smiles. The experiment was run in 
the laboratory with a custom-written PsychoPy program (Psychophysics 
software in Python; Peirce, 2007) on Windows 7 computers. 

After participants provided informed consent, they proceeded to the 
study. Each trial started with a fixation cross displayed in the center of 
the screen for 500 ms, followed by a clip portraying an emotional 

transition for 2000 ms. Participants were seated approximately 60 cm 
from the screen, and the photographs subtended 8◦ × 12◦ of their visual 
angle. Immediately following the clip, participants judged the valence of 
the final expression in terms of positivity (“How positive does the person feel 
at the end of the clip?”) or negativity (“How negative does the person feel at 
the end of the clip?”).2 Compared to judging the intensity of happiness, 
looking at judgments on the valence dimension allows us to use two 
different types of ratings (here, positivity and negativity ratings), which 
could increase the power of the study by collecting repeated measure
ments. By contrast, if judgments on specific emotion categories were 
used, it would have been difficult to find both positive (e.g., happy) and 
negative (e.g., angry) words that fit all dynamic stimuli across experi
ments (e.g., judging on the intensity of anger is not so relevant when 
viewing emotional changes that does not involve anger at all). Partici
pants were instructed to provide their response by moving a slider 
ranging from 0 (not at all) to 100 (extremely). The order of faces and 
judgments (positive versus negative) was randomized for each partici
pant. Participants completed 4 practice trials, followed by 32 trials (16 
clips × 2 judgments) divided into two blocks. Instructions were pre
sented in English for the Canadian participants and translated into 
Mandarin for the Chinese participants by means of a standard 
translation/back-translation procedure. 

6.2. Results and discussion 

We reverse-scored the negativity question and computed a composite 
score by taking the mean of both positivity and negativity items. Higher 
scores indicated greater perceived positivity. We conducted a 2 (Start 
Emotion: Anger, High-intensity smiles) × 2 (Target Ethnicity: Asian, 
White) × 2 (Participant Culture: Chinese, Canadian) mixed-design 
ANOVA on the composite scores, with Start Emotion and Target 
Ethnicity as within-subjects variables and Participant Culture as a 

Fig. 1. Examples of facial expressions changing from (a) Anger to low-intensity smiles and (b) High-intensity smiles to low-intensity smiles.  

2 In addition to valence judgments, exploratory measures related to perceived 
authenticity and politeness were also included in Experiments 1 and 2. Details 
about these measures and results can be found in the Supplementary Materials. 
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between-subjects variable.3 See Table 1 for a complete overview of 
effects. 

The main effects of Participant Culture and Target Ethnicity were 
significant. Canadian participants (M = 62.40, SD = 7.00) perceived 
smiles as more positive than Chinese participants (M = 58.51, 
SD = 7.54), and smiles of White targets (M = 61.13, SD = 8.64) were 
perceived as more positive than smiles of Asian targets (M = 59.90, 
SD = 8.30). Furthermore, the main effect of Start Emotion was signifi
cant, reflecting the predicted contrast effect, with low-intensity smiles 
being perceived as more positive when preceded by anger expressions 
(M = 67.37, SD = 10.58) than high-intensity smiles (M = 53.66, 
SD = 10.10). 

Importantly, this effect was qualified by the expected Start Emotion 
by Participant Culture two-way interaction. Because our primary pre
dictions were related to the size of the contrast effects relating to start 
emotions within each culture, this interaction was decomposed by 
Participant Culture (see Fig. 2). For Chinese participants, low-intensity 
smiles were perceived as more positive when preceded by anger 
(M = 66.57, SD = 11.31) than high-intensity smiles (M = 50.45, 
SD = 10.41), t(96) = 10.13, p < .001, Cohen’s d = 1.03, 95% CI [0.78, 
1.27]. For Canadian participants, low-intensity smiles were also 
perceived as more positive when preceded by anger (M = 68.12, 
SD = 9.82) than high-intensity smiles (M = 56.68, SD = 8.83), t 
(102) = 9.40, p < .001, Cohen’s d = 0.93, 95% CI [0.69, 1.16]. As ex
pected based on the significant two-way interaction between Start 
Emotion and Participant Culture, an independent t-test indicated that 
the difference score related to ratings of anger–to–low-intensity smiles 
and high-intensity smiles–to–low-intensity smiles for Chinese partici
pants (Mdiff = 16.12, SD = 15.67), was larger than the difference score 
for ratings of anger–to–low-intensity smiles and high-intensity smi
les–to–low-intensity smiles for Canadian participants (Mdiff = 11.44, 
SD = 12.35), t(198) = 2.35, p = .020, Cohen’s d = 0.33, 95% CI [0.05, 
0.61]. These findings suggest that, as predicted, Chinese participants 
showed larger contrast effects than Canadian participants. 

The results of Experiment 1 provide initial support for our prediction 
that perceptions of smiles are more influenced by preceding emotional 
expressions for Chinese as compared to Canadian perceivers. In partic
ular, low-intensity smiles were perceived as more positive when pre
ceded by anger expressions than when preceded by high-intensity smiles 
and this difference was larger for Chinese than Canadian participants. 

7. Experiment 2 

The goal of Experiment 2 was to examine whether the findings in 
Experiment 1 replicate and generalize to other emotional transitions and 
other populations. In particular, in addition to the clips showing 
emotional expressions changing from anger to low-intensity smiles used 
in the first study, we employed clips containing another start emotion, 
fear, which is high in arousal and negative in valence, as well as a 
neutral expression. Furthermore, we included clips depicting an alter
native final expression, a high-intensity smile. The stimuli in Experiment 
2, therefore, included clips in which anger, fear, and neutral expressions 
changed to low- and high- intensity smiles. The inclusion of these 
additional clips not only allowed us to rule out the possibility that the 
effects observed in Experiment 1 would be specific to the start expres
sion of anger or to the final expression of low-intensity smiles but it also 
increased the statistical power to detect the hypothesized effects by 
augmenting the number and variability of stimuli (Westfall, Kenny, & 
Judd, 2014). To examine whether this pattern of findings would extend 
to other Western and Eastern populations, in Experiment 2, we recruited 
participants from the Netherlands and a different region of China. 

As in Experiment 1, we predicted larger contrast effects in the 
perception of smiles when preceded by negative expressions than by 
non-negative expressions. Specifically, we expected that both low- and 
high-intensity smiles would be perceived as more positive when pre
ceded by expressions of anger or fear than by neutral expressions. 
Moreover, we predicted that Easterners would show larger contrast ef
fects than Westerners and that this pattern of results would be found 
regardless of the intensity of the final smile. 

7.1. Methods 

7.1.1. Participants and design 
To maximize power, we utilized a 2 (Final Smile Intensity: Low, 

High) × 3 (Start Emotion: Anger, Fear, Neutral) × 2 (Target Ethnicity: 
Asian, White) × 2 (Participant Culture: Chinese, Dutch) mixed design 
with all factors being within-subject except Participant Culture. We 

Table 1 
Participant culture × start emotion × target ethnicity × target gender mixed- 
design analysis of variance for perceived positivity of smiles in experiment 1.  

Effect F df p ηp
2 

Participant Culture (P) 14.33 (1198) < 0.001 0.067 
Start Emotion (E) 192.03 (1198) < 0.001 0.492 
Target Ethnicity (T) 5.59 (1198) 0.019 0.027 
P × E 5.52 (1198) 0.020 0.027 
P × T 9.74 (1198) 0.002 0.047 
E × T 0.23 (1198) 0.633 0.001 
P × E × T < 0.01 (1198) 0.953 < 0.001 

Note. The perceived positivity of smiles was computed by taking the mean of 
both positivity and negativity (reversed-scored) items. Statistically significant 
results are shown in bold. 

Fig. 2. Perceived positivity of low-intensity smiles as a function of start 
emotion and participant culture in experiment 1. 
Note. The violin plot shows the full distribution of the data, with the width of 
the outlined area representing the proportion of the data located there. The 
points indicate the mean and error bars indicate 95% confidence intervals. 

3 Given that previous work has shown that gender-based emotion stereotypes 
might influence the interpretation of emotional behavior (e.g.,  Fabes & Martin, 
1991; Plant, Hyde, Keltner, & Devine, 2000), we also conducted mixed-design 
ANOVAs including Target Gender. This factor qualified the predicted Start 
Emotion by Participant Culture two-way interaction in Experiment 1 but not 
Experiment 2. Consistent with our predictions, a larger contrast effect was 
found for Eastern compared to Western participants for all conditions across 
both experiments except one (White female targets in Experiment 1). Specif
ically, the difference score related to anger–to–low-intensity smiles and high- 
intensity smiles–to–low-intensity smiles displayed by White female targets did 
not differ between Chinese and Canadian participants. Because the effects 
involving Target Gender were not consistent across experiments and the pattern 
of results regarding the main hypotheses remained largely the same, we report 
these analyses in the Supplementary Material. There we also report results of 
linear mixed effects models for both experiments, which yielded similar con
clusions (see Supplementary Tables S10 and S11 for details). 
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recruited 82 White Dutch participants (Mage = 23.02 years, SD = 4.65; 
23 men, 59 women) from a university in the province of North Holland 
in the Netherlands and 93 Chinese participants (Mage = 18.76 years, 
SD = 1.54; 56 men, 37 women) from a university in the province of 
Zhejiang in China. Dutch participants received either course credit or US 
$5.50 (€5) and Chinese participants received approximately US $2.50 
(¥15) for participation. A sensitivity analysis using G*Power (Faul et al., 
2007) showed that our final sample could detect an effect size of 
f = 0.168 (ηp

2 = 0.027) for the critical Start Emotion × Participant Cul
ture interaction (power = 0.80, α = 0.05). 

7.1.2. Stimuli and procedure 
The stimuli consisted of 48 clips of emotional transitions as described 

in the Pilot Study, with eight actors (four Asian and four White) showing 
facial expressions changing from anger, fear, and neutral to low- or high- 
intensity smiles. As in Experiment 1, participants completed 4 practice 
trials followed by 96 trials (48 clips × 2 evaluative judgments) divided 
into two blocks. Instructions were written in English and translated into 
Chinese (Mandarin) and Dutch by means of a standard translation/back- 
translation procedure. 

7.2. Results and discussion 

As in Experiment 1, we first reverse-scored the negativity question 
and computed a composite score by taking the mean of both positivity 
and negativity items. Higher scores indicated greater perceived positive 
feelings. We conducted a 2 (Final Smile Intensity: Low, High) × 3 (Start 
Emotion: Anger, Fear, Neutral) × 2 (Target Ethnicity: Asian, White) × 2 
(Participant Culture: Chinese, Dutch) mixed-design ANOVA on the 
composite scores. Final Smile Intensity, Start Emotion, and Target 
Ethnicity were within-subject variables, and Participant Culture was a 
between-subject variable. See Table 2 for a complete overview of effects. 

The main effects of Participant Culture, Target Ethnicity, and Final 
Smile Intensity were significant. Dutch participants (M = 67.96, 
SD = 8.09) perceived smiles as more positive than Chinese participants 
(M = 58.84, SD = 7.35), smiles of White targets (M = 64.45, SD = 8.73) 
were perceived as more positive than smiles of Asian targets (M = 61.78, 
SD = 9.78), and high-intensity smiles (M = 70.36, SD = 10.51) were 
perceived as more positive than low-intensity smiles (M = 55.87, 
SD = 9.95). Furthermore, the predicted main effect of Start Emotion was 
significant. The pattern of results once again reflected a contrast effect in 
which smiles were perceived as more positive when preceded by angry 
expressions (M = 64.22, SD = 9.15) than neutral expressions 

(M = 61.48, SD = 10.43), t(174) = 5.81, p < .001, Cohen’s d = 0.44, 95% 
CI [0.28, 0.59]. Likewise, smiles were perceived as more positive when 
preceded by expressions of fear (M = 63.65, SD = 9.12) than neutral 
expressions (M = 61.48, SD = 10.43), t(174) = 4.12, p < .001, Cohen’s 
d = 0.31, 95% CI [0.16, 0.46]. As expected, there was no difference in 
perceived positivity of final smiles when preceded by angry versus 
fearful expressions, t(174) = 1.65, p = .100, Cohen’s d = 0.12, 95% CI 
[− 0.02, 0.27]. 

Importantly, the hypothesized Start Emotion by Participant Culture 
two-way interaction was significant. In accordance with Experiment 1, 
the Start Emotion by Participant Culture interaction was decomposed by 
Participant Culture (see Fig. 3). For Chinese participants, the effect of 
Start Emotion was significant, F(2, 184) = 19.84, p < .001, ηp

2 = 0.177, 
90% CI [0.096, 0.253]. Specifically, Chinese participants perceived 
smiles to be more positive when they were preceded by angry expres
sions (M = 60.33, SD = 8.04) than neutral expressions (M = 56.32, 
SD = 9.05), t(92) = 5.45, p < .001, Cohen’s d = 0.57, 95% CI [0.34, 
0.78]. Likewise, they perceived smiles to be more positive when they 
were preceded by expressions of fear (M = 59.88, SD = 7.81) than 
neutral expressions (M = 56.32, SD = 9.05), t(92) = 4.31, p < .001, 
Cohen’s d = 0.37, 95% CI [0.16, 0.58]. As expected, there was no dif
ference between the positivity ratings of final smiles preceded by anger 
versus fear, t(92) = 0.91, p = .363, Cohen’s d = 0.09, 95% CI [− 0.11, 
0.30]. 

For Dutch participants, the effect of Start Emotion was marginally 
significant, F(2, 162) = 3.00, p = .052, ηp

2 = 0.036, 90% CI [0.000, 
0.086]. Specifically, Dutch participants perceived smiles as more posi
tive when preceded by expressions of anger (M = 68.63, SD = 8.32) than 
neutral expressions (M = 67.33, SD = 8.68), t(81) = 2.48, p = .015, 
Cohen’s d = 0.21, 95% CI [0.05, 0.49]. However, no difference in pos
itivity ratings was found between final smiles preceded by expressions of 
fear (M = 67.92, SD = 8.65) compared to neutral expressions 
(M = 67.33, SD = 8.68), t(81) = 1.02, p = .310, Cohen’s d = 0.11, 95% 
CI [− 0.10, 0.33]. There was also no difference between the positivity 
ratings of final smiles preceded by anger versus fear, t(81) = 1.45, 
p = .150, Cohen’s d = 0.16, 95% CI [− 0.06, 0.38]. 

As expected based on the significant two-way interaction between 
Start Emotion and Participant Culture, an independent t-test indicated 
that the difference score related to ratings of anger–to–smiles and neu
tral–to–smiles for Chinese participants (Mdiff = 4.01, SD = 7.09), was 
larger than the difference score for ratings of anger–to–smiles and 
neutral–to–smiles for Dutch participants (Mdiff = 1.29, SD = 4.73), t 
(173) = 2.94, p = .004, Cohen’s d = 0.45, 95% CI [0.14, 0.75]; an 

Table 2 
Participant culture × start emotion × final smile intensity × target ethnicity 
mixed-design analysis of variance for perceived positivity of smiles in experi
ment 2.  

Effect F df p ηp
2 

Participant Culture (P) 61.01 (1173) < 0.001 0.261 
Start Emotion (E) 19.49 (2346) < 0.001 0.101 
Final Smile Intensity (I) 366.57 (1173) < 0.001 0.679 
Target Ethnicity (T) 51.02 (1173) < 0.001 0.228 
P × E 6.81 (2346) 0.001 0.038 
P × I 0.01 (1173) 0.935 < 0.001 
P × T 3.15 (1173) 0.078 0.018 
E × I 0.79 (2346) 0.454 0.005 
E × T 11.09 (2346) < 0.001 0.060 
I × T 4.82 (1173) 0.029 0.027 
P × E × I 2.47 (2346) 0.086 0.014 
P × E × T 2.78 (2346) 0.063 0.016 
P × I × T 1.82 (1173) 0.179 0.010 
E × I × T 11.93 (2346) < 0.001 0.065 
P × E × I × T 0.21 (2346) 0.814 0.001 

Note. The perceived positivity of smiles was computed by taking the mean of 
both positivity and negativity (reversed-scored) items. Statistically significant 
results are shown in bold. 

Fig. 3. Perceived positivity of smiles as a function of start emotion and 
participant culture in experiment 2. 
Note. The violin plot shows the full distribution of the data, with the width of 
the outlined area representing the proportion of the data located there. The 
points indicate the mean and error bars indicate 95% confidence intervals. 
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independent t-test indicated that the difference score related to ratings 
of fear–to–smiles and neutral–to–smiles for Chinese participants 
(Mdiff = 3.57, SD = 7.98), was also larger than the difference score for 
ratings of fear–to–smiles and neutral–to–smiles for Dutch participants 
(Mdiff = 0.59, SD = 5.21), t(173) = 2.88, p = .004, Cohen’s d = 0.44, 95% 
CI [0.14, 0.74]. 

Together, the current pattern of results conceptually replicates the 
findings in Experiment 1 by showing that Chinese participants exhibited 
significantly larger contrast effects than Dutch participants when 
judging the positivity of smiles preceded by facial expressions of nega
tive emotions (anger and fear) versus neutral expressions. In particular, 
although Dutch participants perceived both high- and low-intensity 
smiles as more positive when they were preceded by expressions of 
anger and fear than neutral expressions, this effect was smaller than that 
for Chinese participants. Together, these findings provide further sup
port for the hypothesized accentuated effect of temporal emotional 
contexts for Eastern as compared to Western perceivers. 

8. General discussion 

Across two experiments, we found evidence of cultural differences in 
the influence of temporal emotional context on emotion judgments. 
Specifically, participants from two different regions of China showed 
larger differences in the perceived positivity of smiles preceded by 
different emotional expressions than did Canadian and Dutch partici
pants. These results provide an important extension to the existing 
literature on East-West differences in perceptions of emotions. Although 
previous research has shown that concurrent contexts differentially in
fluence attributions, evaluations, and emotion judgments of perceivers 
from Eastern and Western cultures (Ishii, Reyes, & Kitayama, 2003; 
Kitayama et al., 2003; Kitayama & Ishii, 2002; Masuda et al., 2008; 
Masuda & Kitayama, 2004; Masuda & Nisbett, 2001), little is known 
about how culture interacts with temporal changes in facial expressions 
to shape emotion perception. The present work provides the first evi
dence for cultural differences in affective judgments as a function of 
preceding expressions, that is, Easterners’ judgments of smiles are more 
strongly influenced by preceding facial expressions than Westerners’ 
judgments. 

Consistent with previous research that has shown contrast effects in 
which start emotions can shift the perceived valence of the final emo
tions in the opposite direction (Jellema et al., 2011; Palumbo & Jellema, 
2013), our results demonstrate cultural differences in the extent to 
which this shift occurs. Specifically, in Experiment 1, when low- 
intensity smiles were preceded by anger expressions they were 
perceived as more positive than when they were preceded by high- 
intensity smiles, and this difference was larger for Easterners than for 
Westerners. Similarly, in Experiment 2, when low- as well as high- 
intensity smiles were preceded by expressions of anger or fear they 
were perceived as more positive than when preceded by neutral ex
pressions, and these differences were again more pronounced for East
erners than Westerners. Together, these findings indicate that when 
judging others’ current emotional states, Easterners take past emotional 
contexts into account to a greater extent than Westerners. 

Because identifying emotions is critical to harmonious social re
lations, knowledge from these findings can facilitate interactions in a 
wide variety of situations. For example, by understanding cultural dif
ferences in how people are impacted by dynamic emotional contexts, 
communication can improve between immigrants from Eastern and 
Western cultures in a multicultural country. Furthermore, this knowl
edge has the potential to foster understanding between nations. For 
example, knowing how people from Eastern and Western cultures 
interpret dynamic emotional expressions can smooth the cultural 
adaptation of international students. This information also has the po
tential to inform both the government and private sectors on how to 
communicate and negotiate with governments and businesses from 
other cultures, thereby improving international relations and financial 

outcomes. 
It is noteworthy that the current pattern of results cannot be 

accounted for by cultural differences in perceptions of constituent facial 
expressions. In contrast to previous research (Jack, Blais, Scheepers, 
Schyns, & Caldara, 2009) that has examined accuracy in emotion 
recognition, the focus of the current research is on valence judgments of 
facial expressions. Although Easterners may be less accurate than 
Westerners in recognizing certain emotional facial expressions, our pilot 
study provided evidence that Easterners and Westerners did not differ in 
their affective judgments of any of the constituent static facial expres
sions except anger. Notably, anger was perceived as more positive by 
Chinese than Canadian participants. However, this difference cannot 
explain the observed pattern of results. If the observed cultural differ
ences in the perception of emotional transitions were due to cultural 
differences in the perception of the constituent static expressions, then 
larger differences in the positivity ratings between start emotions (anger 
vs. high-intensity smiles in Experiment 1; anger/fear vs. neutral in 
Experiment 2) in Westerners would result in the final smiles being 
perceived as more rather than less different compared to Easterners. 
Thus, if anything, the differential perceptions of static facial expressions 
of anger indicate a more conservative test of our hypothesis and un
derline the importance of cultural differences in attending to preceding 
facial expressions. 

Although beyond the scope of the current study aims, we suggest four 
possible theoretical explanations to account for the contrast effects that 
occurred when judging transitions of facial expressions. First, the 
contrast effects could be viewed from the general framework of context 
effects in evaluative judgments (Bless & Schwarz, 2010). Information 
that is used in forming a representation of the target results in assimi
lation effects, whereas information that is excluded from forming a 
representation of the target results in contrast effects. For example, 
including positive features in the representation of the target results in a 
more positive representation and hence a more positive judgment, 
whereas excluding positive features results in less positive judgment. 
How information is used depends on a variety of factors that include 
similarity between context and target stimuli (Herr et al., 1983; Hsu & 
Wu, 2019) and sequential or simultaneous presentation formats (Wedell 
et al., 1987). In the present research, it is possible that the dissimilarities 
between the start and final emotions, as well as the sequential presen
tation of the emotional stimuli both contribute to the observed contrast 
effects. Second, the contrast effects might be aftereffects induced by 
adaptation (Hsu & Young, 2004; Webster et al., 2004; Xu et al., 2008). A 
period of prolonged constant stimulation of an adapting stimulus (e.g., 
an angry face) makes it appear less extreme in its character (less angry), 
and as a result, a new test stimulus afterwards appears to have opposite 
characteristics (more happy). Third, the contrast effects might be caused 
by representational momentum, with observer’s memory for the final 
location of a moving target being displaced along the direction of target 
motion (see Hubbard, 2005, for a review). In the present studies, the 
change on the valence dimension (e.g., from negative to positive) might 
make participants displace the intensity of the final expression further 
along the changing trajectory (e.g., more positive). Finally, the contrast 
effects may reflect observers’ (unintentional) anticipation of the actor’s 
future emotional state based on the immediate perceptual history (Jel
lema et al., 2011; Palumbo & Jellema, 2013). For instance, in the present 
research, when viewing an actor’s expression changing from anger to 
low-intensity smiles, the observer may anticipate that the change will 
continue in the direction of becoming more positive, and thus judge the 
final expression as more positive. 

These four processes are not necessarily mutually exclusive. Two or 
more of them could co-exist to account for the current pattern of results. 
Palumbo and Jellema (2013) demonstrated that the contrast effects in 
the perception of transitions of emotional expressions were more likely 
to be caused by emotional anticipation than adaptation or representa
tional momentum, however, they did not provide direct evidence for an 
emotional anticipation account. Therefore, systematic comparisons will 
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be needed in future research to establish the contributions of these po
tential mechanisms to contrast effects for judgments of transitions of 
facial expressions. 

The goal of the current research was not to compare these various 
underlying mechanisms, but to investigate whether contrast effects in 
responses to sequentially presented facial emotional expressions are 
moderated by culture. The core finding of our study, that Eastern par
ticipants exhibited a greater contrast effect than Western participants, 
speaks to this key question. Still, our finding allows for some speculation 
with regard to possible underlying mechanisms. There are accounts 
arguing that culture tends to play a more pronounced role in top-down 
processes than bottom-up processes (Senzaki, Masuda, & Ishii, 2014). If 
this is the case, the differing magnitudes of contrast effects observed in 
Eastern and Western participants would be more likely due to emotional 
anticipation (more reflective of top-down processes) than adaptation or 
representational momentum (more reflective of bottom-up processes). 
Moreover, our findings are consistent with research showing that East
erners are more likely than Westerners to attend to, and be influenced 
by, information pertaining to the past and future (for a review, see Gao, 
2016). But why might Easterners be more likely than Westerners to 
incorporate information from the temporal context? Previous research 
has established that Easterners tend to be more holistic, attend to the 
entire field, and explain events with reference to the current context, 
whereas Westerners tend to be analytical, attend primarily to attributes 
of the focal object, and detach events from their current context 
(Kitayama et al., 2003; Masuda et al., 2008; Masuda & Kitayama, 2004; 
Masuda & Nisbett, 2001; Nisbett et al., 2001). Our data indicates that 
Easterners’ tendency toward holistic processing may also apply to the 
integration of temporal emotional contexts, at least in the perception of 
facial expressions. Because cultural differences in social orientation and 
cognition are not always reducible to individual differences ( Na et al., 
2010), it is challenging to establish individual associations between 
holistic/analytic cognition and magnitudes of contrast effects. However, 
further research with more countries that vary in the dimension of ho
listic/analytical cognition could allow for tests of its influence on the 
integration of temporal emotional contexts. 

Cultural differences in attentional tendencies may also impact eye- 
movement scan patterns when observing transitions of facial expres
sions. There is some evidence that when presented with static facial 
expressions, Easterners attend more to the eyes and Westerners’ atten
tion is distributed evenly across the face (Jack et al., 2009). It is not 
clear, however, how these visual patterns of attention would map onto 
the current emotional transitions (from neutral or negative emotions to 
smiles), which tend to encompass changes in muscle activation around 
both the mouth and the eyes. Future research is therefore recommended 
to investigate whether Easterners and Westerners attend to different 
facial features differently when viewing emotional transitions and how 
this process impacts the perception of final emotions. 

Most research on cultural differences in emotion perception has 
relied on static emotional expressions. Although much has been learned 
from this work, emotional expressions in real life are not static but 
dynamically evolving over time. The use of dynamic facial expressions 
in the current research thus represents a step toward greater ecological 
validity. Future research could further improve ecological validity by 
including spontaneous dynamic expressions. For example, would a 
similar effect occur for natural emotional changes that are typically low 
in clarity and intensity? And if so, would this effect be larger for East
erners than for Westerners? Furthermore, we have only investigated the 
impact of a limited number of negative start emotions (fear and anger) 
on perceptions of final smiling expressions, hence it remains to be seen 
whether a similar pattern of results would occur for other start emotions 
such as sadness or disgust or other final emotions such anger or fear. 

Another avenue for future research would be to examine whether 
East-West differences exist in the perception of the start emotions. In 
addition to making perceptual judgments of the final emotions, we 
recommend investigating whether and how final emotions influence 

participants retrospectively interpret the start emotions. Would assimi
lation or contrast effects occur in this process and would this influence 
be stronger for Easterners than Westerners? 

Finally, in addition to the perception of facial expressions, future 
researchers might consider investigating whether Easterners’ tendency 
toward integrating temporal contextual information also occurs in other 
domains such as emotional experiences, trait attributions, decision 
making, and person perception. For example, Kirkland and Cunningham 
(2012) suggested that a mildly positive affective state can be construed 
as pleasant or aversive, depending on whether it follows a worse or 
better state, respectively. If emotions are indeed partly determined by 
the interaction of one’s current affective state and previous affective 
state, would culture influence this process? Moreover, although some 
studies have shown cultural differences in memorizing and thinking 
about the past, the present, and the future, a further avenue for future 
research would be to examine how Easterners’ and Westerners’ per
ceptions of a person (or object) differ when provided with information 
about the person’s (or object’s) past or future. 

9. Conclusion 

The present research provides the first evidence that Easterners show 
larger differentiation in the perceived valence of smiles preceded by 
different emotional expressions than Westerners. Extending previous 
work on cultural differences related to the impact of concurrent contexts 
on a host of processes (Kitayama et al., 2003; Masuda & Kitayama, 2004; 
Masuda & Nisbett, 2001), including emotion perception (Ishii et al., 
2003; Kitayama & Ishii, 2002; Masuda et al., 2008; Tanaka et al., 2010), 
these results suggest that Easterners are also more likely than Westerners 
to incorporate information from temporal emotional contexts. Although 
more cross-cultural research in other domains of person perception is 
warranted, the present research represents an important first step to
ward a better understanding of the divergent effects of temporal con
texts on emotion perception across Eastern and Western cultures. 
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