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This study measures how accurately Japanese university students judge the emotion expressions of both Japanese and non-Japanese teachers and how much of that judgement is based on facial expression and physical movement. Silent recordings of ten teachers spontaneously displaying emotions during authentic classroom teaching sessions were digitally processed into either motion capture (point-light display) or had their backgrounds blurred (full-light display). Both types of videos were then viewed by 118 university students aged 18–22. Participants selected the emotion that they perceived the teacher to be expressing in each video (happiness, pride, interest, surprise, irritation, stress, sadness, fear and other). Emotion recognition accuracy was higher in full-light than point-light displays for both teacher groups, except for sadness, which was significantly more accurately perceived in the point-light display. For negative emotions, perception accuracy was higher in the full-light condition compared to the point-light condition for both Japanese (27.1% vs. 18.5%) and non-Japanese teachers (22.2% vs. 13.0%). A similar trend was observed for positive emotions, where Japanese teachers in the full-light condition exhibited a higher perception accuracy (42.2%). Statistical analyses showed significant differences between conditions, with perception accuracy consistently higher in the full-light than the point-light condition in both emotion types and cultural backgrounds (p < 0.05). These findings add further evidence to the existence of the in-group advantage in recognition accuracy in spontaneous dynamic (non-static) stimulus materials. In the EFL classroom, and other similar multicultural contexts, stakeholders should be guided to make best use of any existing advantages, to allow the most mutually beneficial relationships to form and thrive. Future research should explore how these findings can be integrated into teacher training programs to foster more effective communication in classrooms, both cross- and intra-cultural.
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1 Introduction

The ability to quickly and consistently recognize the emotions of others is central to most social encounters (Van Kleef et al., 2011). The cultural relativist theory suggests that such recognition is highly dependent on culture (Birdwhistell, 1970) with ethnic bias (Kilbride and Yarczower, 1983), or in-group advantage (Elfenbein and Ambady, 2002b) affecting how accurately emotion expression is perceived. In the classroom, teacher emotion expressions have far-reaching effects with “compelling theoretical reasoning that teacher emotions and student outcomes are systematically linked” (Frenzel et al., 2021, 253). Positive teacher emotions are found to be of particular importance (Banerjee et al., 2017; Frenzel et al., 2020; Frenzel et al., 2021, Hosotani and Imai-Matsumura, 2011; Uitto et al., 2015). As such, many teachers work to regulate their emotions, amplifying the positive and downregulating the negative (Sutton et al., 2009; Winograd, 2003; Zembylas, 2005).

How learners perceive teachers’ emotion expressions has been found to impact the ways in which learners view the teacher and class (Moskowitz and Dewaele, 2021), the emotions learners report feeling during class (Becker et al., 2014), and teacher efficacy (Cheng et al., 2022). Much of the work on students’ perception of teacher emotion expressions, however, overlooks how teachers themselves feel (Frenzel et al., 2009), or relies on either diaries or questionnaires (e.g., Buriæ et al., 2018; Frenzel et al., 2016; Gramipour et al., 2019; Hong et al., 2016), which tend to capture emotional traits rather than temporary states (Becker et al., 2014).

Similarly, little is known about how accurately students perceive teacher emotion expressions (Becker et al., 2014; Frenzel et al., 2009) especially when teachers are of different cultural backgrounds from their students.

Although some studies have explored student perception of teacher emotions, these have relied on surveys (Frenzel et al., 2009) or experience sampling (Becker et al., 2014) to capture impressions of the whole classroom and all its composite parts. The study presented here, conducted in a Japanese university English as a Foreign Language (EFL) classroom, centers on student perception of teacher non-verbal communication. While it builds on research using dynamic (non-static) stimulus materials, it is unique in employing classroom video footage recorded during regular lessons, with teachers interacting naturally with familiar students. In contrast with previous studies using laboratory settings (see, for example, Di Crosta et al., 2020), the footage used here reflects real teacher–student interactions and spontaneous communication.

It was hypothesized that:


	1.Japanese student participants would more accurately perceive the emotion expressions of Japanese teachers than non-Japanese teachers,

	2.Perception would be more accurate in full-light, minimally-digitally altered stimulus materials than in point-light, digitally processed motion capture stimulus materials, and

	3.Perception of positive emotion expressions would be more accurate than perception of negative emotion expressions.






2 Literature review

Although emotions are universal, the ways in which they are felt, expressed, perceived, and managed vary significantly across different cultures and contexts. Culture and social surroundings play a crucial role in shaping emotional experiences, influencing how individuals display, interpret, and respond to emotions (Richerson and Boyd, 2005). Our ability to recognize the emotion expressions of others varies, with ethnic bias, defined by Markham and Wang (1996, 620) as “the better recognition of facial expressions displayed by one’s own ethnic group,” explaining some of that variation (Kilbride and Yarczower, 1983; Matsumoto, 1992). Later renamed in-group advantage by Elfenbein and Ambady (2002a), “[p]ut simply, people may be able to perceive more accurately those emotions expressed in a more familiar style” (244). In a meta-analysis of 97 studies, they found emotions to be universally perceived at an above-chance accuracy level, and that when encoder and decoder are from the same cultural group recognition accuracy increases. Research since has continued to explore the phenomenon (Elfenbein et al., 2007; Elfenbein et al., 2004; Nelson and Russell, 2013), with analysis of muscle usage based on the Facial Action Coding System (Ekman et al., 2002) finding consistent differences in the standardized expressions described there amongst members of the same cultural (or subcultural) group (Elfenbein et al., 2007). These cultural dialects, or non-verbal emotion expressions differing slightly by culture, further explain in-group advantage (Elfenbein, 2013; Elfenbein and Ambady, 2002b).

Tomkins (1962)
1963 first described a universally used and understood group of initially eight primary affects, each ranging from mild to extreme. Ekman (1972, 1980, 1982) further delineated Tomkins’ work, refining a model of six (or sometimes seven, Ekman and Friesen, 1969a) iconic expressions that were each the result of a basic emotion. In the Neurocultural Theory, spontaneous expressions resulting from biological processes, produced and understood consistently and in private were considered universal, and different from those expressions displayed in public because of social norms (Ekman, 1972; Ekman and Friesen, 1969a,b). Writing in 1987, Ekman et al. (1987) reported that, “the evidence now for universality is overwhelming, whereas that for cultural differences is sparse” (717). Other studies have since explored the perception accuracy of a range of emotions, those of note to this study shown here in Table 1.


TABLE 1 Elements of instruments used in existing emotion perception studies.


	Research study
	Element





	Tomkins, 1962, 1963
	enjoyment- joy, distress-anguish, anger-rage, fear-terror, disgust, interest-excitement, surprise-startle, contempt, shame-humiliation



	Ekman, 1972, 1980, 1982
	happiness, sadness, anger, disgust, fear, interest, surprise



	Clarke et al., 2005
	joy, sadness, anger, disgust, fear, romantic love



	Montepare et al., 1987
	happiness, sadness, anger, pride



	Sogon and Masutani, 1989
	joy, sadness, fear, disgust, anger, surprise, contempt



	Atkinson et al., 2004
	happiness, sadness, anger, disgust, fear



	Jack et al., 2009
	happy, sadness, anger, fear, disgust, surprise plus neutral



	Glowinski et al., 2011
	pleasure, amusement, elation, sadness, despair, irritation, rage, fear, pride, interest, relief, worry






The impact of whether the emotion expressions used in stimuli is posed or naturally and spontaneously occurring has also been widely explored. Because spontaneous emotion expressions are both complex and subtle (Matsumoto and Hwang, 2010), many studies instead ask study participants to judge actor or dancer portrayals of emotional states (Atkinson et al., 2004; Clarke et al., 2005; de Gelder and Van den Stock, 2011; Sogon and Masutani, 1989). Some have suggested that such stimuli may lack ecological validity, with Nelson and Russell (2013) describing higher levels of recognition accuracy, perhaps because the most easily recognized portrayals are selected for inclusion (Scherer and Bänziger, 2010). Recent work comparing human and machine recognition performance across broad corpora of posed and spontaneous dynamic facial expressions also shows generally higher accuracy on posed prototypical stimuli (Krumhuber et al., 2021).

Inconsistent findings of in-group advantage may also be connected to whether stimuli are posed/enacted or spontaneous. Some work, notably that of Matsumoto et al. (2009a), and of Matsumoto et al. (2009b), finds no evidence of in-group advantage in emotion perception of spontaneous stimuli. Their use of Olympic Games photographs as stimuli may explain their findings, however. Scherer and Bänziger (2010), for example, point to how people in public, especially in the presence of cameras, suppress, modify, or replace authentic expression to follow sociocultural display rules. Another possible explanation may rest in the identity of the encoders: Olympic athletes have few true peers to act as decoders. Finally, different Action Units (contractions or relaxations of one or more muscles, Ekman et al., 2002), have been found to be activated in posed and spontaneous expressions of the same emotion (Namba et al., 2016), with more used when emotions are posed (Fang et al., 2022). As such, while Kang and Lau (2013) and Fang and Ge (2024) both found evidence for the in-group advantage in both posed and spontaneous dynamic stimuli, Fang and Ge (2024) found that recognition accuracy was higher for posed stimuli, perhaps indicating the significance of awareness of the shared signals of group identity. Again, however, this accuracy may simply rest in the encoder’s intention that their emotion be correctly perceived by others. The use of spontaneous stimuli in the study described in this article addresses this limitation and provides a more realistic test of emotion perception.

While early work in emotion perception used static facial images as stimuli, more recent work has also explored dynamic stimuli, as used in this study, which has been shown to improve emotion recognition accuracy by providing additional non-verbal cues (Khosdelazad et al., 2020). Building on the early suppositions of Darwin (1872) that the body also reliably conveyed emotion, recent work also examines bodily movement (Aviezer et al., 2012; Bänziger and Scherer, 2010; Bente et al., 2016; Dael et al., 2013; de Gelder and Van den Stock, 2011; de Meijer, 1989; Zieber et al., 2014), recognizing that “bodily expressions have a solid neural basis” (de Gelder et al., 2015, 155). “[P]erception serves an adaptive function and [that] the external world must therefore provide information to guide biologically and socially functional behaviors” (McArthur and Baron, 1983, 215), with bodily movement able to be seen and therefore decoded from much further away than facial expression (Martinez et al., 2016). Further research has found that emotions can be decoded at above-chance levels in point-light display, when only physical movement is available to convey the encoder’s emotion (Atkinson et al., 2004; Clarke et al., 2005; Dittrich et al., 1996) or when the encoder is filmed from behind (Sogon and Masutani, 1989).

Finally, it is important to mention the impact that emotional regulation, “attempts individuals make to influence which emotions they have, when they have them, and how these emotions are experienced and expressed” (Gross et al., 2006, 14), has on the encoding and decoding of emotion. In collectivist cultures such as Japan, cultural norms encourage people to regulate emotion expressions so as not to disturb social harmony (Oyserman et al., 2002), with Japanese people describing less intense anger in daily life than Americans (Kitayama et al., 2006). Matsumoto and Ekman (1989) suggest that “the Japanese display and decoding rules may have to do with undue expression and perception of any emotion, not just negative emotion” (155). Lebra (1983), too, describes a “modesty code whereby the self is supposed to remain hidden, unexpressed, or inconspicuous (197). In the classroom, many teachers work to amplify positive emotions and deregulate negative ones in the belief that it improves discipline and teacher-student relationships (Sutton et al., 2009). Qualitative research shows examples of teachers who feel that they must refrain from expressing negative emotions in the classroom (Liljestrom et al., 2007), and the need for “masking and maintaining emotional distance” (Hargreaves, 2001, 1069). In Japan, where the role of teacher is traditionally widely respected in society, these pressures are strong (Lassila and Uitto, 2016; Hosotani and Imai-Matsumura, 2011).

While many studies have explored emotion recognition, the majority have relied on posed or static emotion expressions (e.g., Ekman, 1972; Matsumoto, 1992). Although studies like Nelson and Russell (2013) and Krumhuber et al. (2021) have acknowledged these limitations, there remains a lack of research focussed on dynamic, spontaneous emotional displays. Research on ingroup advantage (Elfenbein and Ambady, 2002a) has highlighted the role of cultural familiarity in emotion recognition, but much of this work again uses controlled stimuli. Moreover, while dynamic stimuli have been studied (e.g., Atkinson et al., 2004; Aviezer et al., 2012), their controlled laboratory settings limit how findings can translate to the real world. Similarly, motion-capture techniques have shown promise in isolating movement-based cues (e.g., Dael et al., 2013), but they are rarely applied to real contexts. These gaps in the literature underscore the need for further research on spontaneous emotion expressions in dynamic environments, with particular attention to cross-cultural and contextual factors.



3 Materials and methods


3.1 Setting and participants

Two groups of participants were recruited: university teachers to be filmed teaching in their regular classrooms and students to watch and evaluate the emotions expressed in the resulting videos. The two groups of participants were not known to one another. A convenience sample of five Japanese and five non-Japanese female university teachers were recruited using social media channels. Japanese university EFL learners are most familiar with language teachers from Japan and Inner Circle countries such as the United States, the United Kingdom, Canada, New Zealand, Australia and Ireland where English is the primary language, used in daily life and government institutions (Kachru, 1998; Chiba et al., 1995; Toh, 2013). Beginning in the third year of elementary school (Kurokawa, 2020; Ministry of Education, Culture, Sports, Science and Technology [MEXT], 2018; Lightbown and Spada, 2019), most EFL classes are taught by a combination of local teachers and foreign nationals. Teachers from these countries, and whose teaching schedule and institutional research ethics policies allowed for classroom filming were selected from those who volunteered. There is no clear precedent in the literature as to whether male or female encoders are preferable for emotion recognition studies. The use of a single gender in any study reduces variables in the data, however, while at the same time limiting the generalizability of the study. More female than male teachers were able to participate, and for this simple reason the sample became female. It is difficult to assess how representative this sample is because no official information has been collated about the gender or age of EFL teachers in Japan, either Japanese or non-Japanese, or about the specific nationalities of non-Japanese teachers. Between 32 and 56 years of age, all the teachers have a master’s degree and either a Japanese teaching license, a Teaching English to Speakers of Other Languages (TESOL) qualification, or both, and have more than 5 years’ TESOL teaching experience. While within each teacher group (Japanese and non-Japanese) there is diversity of experience and background, such differences have been limited as far as possible within the confines of the study. All teachers gave written consent before filming, when choosing clips for selection, and when submitting their labelled clips.

A total of 118 Japanese student participants educated in Japan, 69 male, 49 female, and 0 non-binary, aged between 18 and 22, were then recruited from amongst the undergraduate cohorts at the researcher-affiliated institutions, both four-year STEM (science, technology, engineering, and mathematics) programs. None of the teacher participants were known to the student participants. The students understood that they were free to withdraw at any time and undertook the survey outside of class time. All participants, both teachers and students, read statements in Japanese and/or English explaining the content and scope of the study and gave consent, in line with institutional research ethics board policies.



3.2 Instruments


3.2.1 Stimuli

The stimuli consisted of 32 short silent video clips averaging 7.31 s selected from the teaching videos collected. Audio cues were first excluded to remove language comprehension as a potential variable. The researchers identified short sections in which the teacher seemed to experience a single emotion. The teacher participants then labeled their own clips with the emotions that they felt during their filming, using either Japanese or English. In line with suggestions on how to maximize ecological validity from Nelson and Russell (2013) they were not given a list to choose from. Instead, they were asked to try to remember the emotions of the moment. This step was also undertaken in this way to ensure that the teachers’ emotional state during the video clip was measured rather than their general emotional traits. Interestingly, although some teachers wrote full sentences, or several adjectives rather than just one, all were able to be subsumed within the eight survey options chosen. For example, “overjoyed” was included as happy, “blue” as sad, and “I thought that that was wonderful!” 「素晴らしいと思いました。」 as proud (of students). Some teachers asked that specific clips not be used, or were unable to identify emotions within them, and those clips were not used.

One of the emotions that several teachers labeled their video clips with was proud, defined by Tracy et al. (2013) as “the emotion experienced in response to success, achievement, or superiority over others” (164). When the researchers asked the teacher participants for clarification, it became apparent that teachers were describing the pride that they felt in their students’ abilities, achievements or progress rather than any personal hubris. They did not “tie[d] (pride) to extrinsic values of public recognition and social dominance” (Carver and Johnson, 2010, 698). As such, in consultation with the teacher participants, relevant emotion expressions were relabeled proud (of students). Partially in line with previous findings about the physical manifestation of pride, in these clips all teachers had “a small smile, with head tilted slightly back, [and] visibly expanded posture” (Tracy and Robins, 2004, 194). While none showed “arms raised above the head or hands on hips” (194), all had forward-facing palms reflecting their expanded posture.

Background-blurring software was used to limit the potential influence of, for example, written information on the whiteboard or posters on the classroom walls, or MediaPipe software (Lugaresi et al., 2019) was used to simplify the teacher physical form to that of a stick figure (see Figure 1), also known as point-light display or motion capture.


[image: Stick figure with nodes and lines representing a human posture. Blue and orange dots indicate key joints and body parts connected by lines, depicting a dynamic stance.]
FIGURE 1
A video still processed with MediaPipe software.




3.2.2 Survey instrument

Elements of instruments used in existing emotion perception studies (see Table 1) were combined with the emotions that the teacher participants had used in labelling their own teaching video clips. Along with happy, proud (of students), interested, surprised, sad, stressed, irritated and afraid, other was also included as an answer option. While previous research shows that Japanese survey participants are much more likely to choose either other or the central choice on Likert-type scales (Horler and Yamazaki, 1986; Lee et al., 2002; Zax and Takahashi, 1967) the researchers were concerned that participants would struggle to complete the large survey (64 video clips) without this option.

Although common in emotion perception studies (see Table 1), disgust was rejected as a survey option because, just as in previous educational context studies, no teachers reported this emotion during their taped teaching sessions. Although this exclusion may limit the depth of the findings in terms of emotional diversity, because of its lack of relevance to this context, it was not included. The emotional intensity of another common survey inclusion, anger, was also felt to be unsuitable for this context, with no teachers reporting anger during their recorded session. Several teachers did, however, label clips with irritated, which was included instead. When considering the importance of a balanced valence in the survey, with previous studies heavily weighted toward the exploration of negative emotion expressions (see Table 1), afraid (fear) was included here as a basic emotion validated by previous research (Ekman, 1972), although no teachers reported it. The adjective afraid was chosen rather than the noun fear, in line with the way that most of the teachers had labelled their teaching clips.

The survey was written in both English and Japanese, with translations checked for accuracy using the back translation method (Brislin and Freimanis, 2001) by the native Japanese speaker authors of this study and, separately, a translation specialist. The question-and-answer options are listed below, in English and Japanese.

How do you think the teacher is feeling?

教員はどのような気分・感情にいると思いますか。


	1.happy 喜んでいる

	2.proud (of students) 学生のことを誇りに思っている

	3.interested 関心を寄せている

	4.surprised 驚いている

	5.sad 悲しい

	6.stressed 余裕がなさそう

	7.irritated イライラしている

	8.afraid 怖がっている

	9.その他







3.3 Procedure

The 64 clips (32 full-light with blurred background, 32 point-light showing the teacher as a moving stick figure) were uploaded to an online form in random order, with the same question and answer options under each. Student participants were asked to open the link to the online form on either their own smart device or one of the classroom tablet computers. They were reminded of their right to withdraw from the experiment at any stage and instructed to watch each video as many times as necessary to identify the emotion expressed within. They then filled in the descriptive data survey, watched the videos, and identified the emotion that they perceived in each. Participants needed between 15 and 20 min to complete the survey.



3.4 Data processing and analysis

Data were downloaded from the survey website and processed using Microsoft Excel. These data were then uploaded to JASP (JASP Team, 2023) for analysis. A one-sample t-test was run to determine whether the accuracy rates for each emotion in each condition were significantly above chance (here 11.1%)1, and a two-sample t-test was run to determine whether there was a significant difference in perception accuracy between the emotion expressions of Japanese and non-Japanese teachers. A two-way ANOVA (Analysis of Variance) was then run to analyse interactions between teacher cultural background and display condition across all emotions, as it allows for testing the combined effects of these factors on perception accuracy.

Finally, a Tukey’s range test post hoc pinpointed where the differences lay.




4 Results

Table 2 presents the results of the statistical analyses conducted to assess emotion recognition accuracy across conditions (point-light and full-light) and teacher cultural backgrounds (Japanese and Non-Japanese). For each emotion, the table reports mean perception accuracy percentages, one-sample t-test results comparing performance to the baseline of 11.1%, two-sample t-test results comparing perception accuracy of Japanese and non-Japanese teacher emotion expressions, and corresponding effect sizes (Cohen’s d). Significant results (p < 0.05), and meaningful effect sizes (d > 0.2) are highlighted to emphasize key findings.


TABLE 2 Statistical analysis of emotion recognition accuracy across conditions and cultural backgrounds.


	Emotion
	Condition
	Teacher cultural background
	Mean (%)
	One-sample t
	p-value

	Cohen’s d
	Two-sample t
	Two-sample p
	Two-sample d





	Happy
	Point-light
	Japanese
	8.5
	−1.45
	0.15
	−0.09
	−2.52
	0.013
	−0.20



	
	Non-Japanese
	18.6
	2.10
	0.038
	0.19
	
	
	



	Full-light
	Japanese
	45.8
	10.67
	 < 0.0001
	0.69
	−3.40
	0.0008
	−0.20



	
	Non-Japanese
	64.4
	12.04
	 < 0.0001
	1.11
	
	
	



	Sad
	Point-light
	Japanese
	21.2
	2.67
	0.0087
	0.25
	4.92
	 < 0.0001
	0.50



	
	Non-Japanese
	1.7
	−7.88
	 < 0.0001
	−0.73
	
	
	



	Full-light
	Japanese
	2.5
	−5.88
	 < 0.0001
	−0.54
	1.01
	0.32
	0.10



	
	Non-Japanese
	0.8
	−12.10
	 < 0.0001
	−1.11
	
	
	



	Irritated
	Point-light
	Japanese
	16.7
	2.81
	0.0053
	0.15
	0.05
	0.96
	0.0038



	
	Non-Japanese
	16.5
	2.24
	0.026
	0.15
	
	
	



	Full-light
	Japanese
	29.1
	7.44
	 < 0.0001
	0.40
	−2.37
	0.018
	–0.20



	
	Non-Japanese
	38.6
	8.65
	 < 0.0001
	0.56
	
	
	



	Proud (of students)
	Point-light
	Japanese
	No data



	
	Non-Japanese
	11.0
	−0.07
	0.94
	−0.003
	
	
	



	Full-light
	Japanese
	No data



	
	Non-Japanese
	26.0
	9.03
	 < 0.0001
	0.34
	
	
	



	Stressed
	
	Japanese
	19.9
	3.38
	0.0008
	0.22
	1.94
	0.053
	0.15



	Point-light
	Non-Japanese
	14.0
	1.80
	0.072
	0.08
	
	
	



	Full-light
	Japanese
	36.4
	8.07,
	 < 0.0001
	0.53
	4.73
	 < 0.0001
	0.40



	
	Non-Japanese
	19.3
	4.50
	 < 0.0001
	0.32
	
	
	



	Interested
	Point-light
	Japanese
	22.0
	4.04
	 < 0.0001
	0.26
	0.91
	0.36
	0.10



	
	Non-Japanese
	19.1
	4.40
	 < 0.0001
	0.20
	
	
	



	Full-light
	Japanese
	35.2
	7.73
	 < 0.0001
	0.50
	−3.94
	 < 0.0001
	-0.30



	
	Non-Japanese
	50.4
	17.07
	 < 0.0001
	0.79
	
	
	



	Surprised
	Point-light
	Japanese
	9.7
	−0.70
	0.48
	−0.05
	1.74
	0.083
	0.15



	
	Non-Japanese
	5.5
	−3.76
	0.0002
	−0.24
	
	
	



	Full-light
	Japanese
	45.8
	10.67
	 < 0.0001
	0.69
	−2.31
	0.021
	−0.20



	
	Non-Japanese
	56.4
	13.99
	 < 0.0001
	0.91
	
	
	






*Significant values have been highlighted in bold.




In the point-light condition, one-sample t-tests demonstrated that students’ perception accuracy of irritated and interested were significantly above the baseline of 11.1% for both Japanese and non-Japanese teacher emotion expressions (p < 0.05). However, happy and sad showed contrasting results, with significantly higher perception accuracy for non-Japanese teacher happiness (M = 18.6%, p < 0.05) and lower for sadness (M = 1.7%, p < 0.001). Two sample t-tests indicated significant differences between teacher cultural backgrounds: happy (t = 2.52, p = 0.013) and sad (t = 4.92, p < 0.001). In the full-light condition, perception accuracy for most emotion expressions increased markedly, particularly for happy and surprised, with mean accuracies of 64.4% and 56.4%, respectively, for non-Japanese teacher emotion expressions. Significant differences in perception accuracy between Japanese and non-Japanese teacher emotion expressions were also observed for happy (t = −3.40, p < 0.001) and interested (t = −3.94, p < 0.001), with generally higher perception accuracy for non-Japanese teacher emotion expressions in the full-light condition.

ANOVA results revealed a significant effect of teacher cultural background and lighting condition on emotion recognition accuracy, with F(3,7548) = 151.39 and p < 0.0001. Post hoc Tukey HSD comparisons showed that both Japanese and non-Japanese teacher emotions were recognized with significantly higher accuracy in the full-light condition compared to the point-light condition (p < 0.0001 for all comparisons). While no significant differences were observed in the Tukey test between Japanese and non-Japanese teacher emotions within the same lighting condition, the results are still noteworthy. Recognition accuracy for full-light Japanese versus full-light non-Japanese (p = 0.9992) and point-light Japanese versus point-light non-Japanese (p = 0.1825) showed trends that suggest cultural background might play a subtle role, even if the differences were not large enough to reach statistical significance after controlling for the risk of Type I error. While the lighting condition clearly influenced recognition accuracy, the potential influence of cultural background within the same lighting condition remains unclear.

Figure 2 shows how accurately students were able to perceive specific Japanese and non-Japanese teacher emotions in the two conditions, point-light and full-light. The results appear remarkably similar between the two teacher backgrounds for both conditions, with the full-light display condition allowing for much more accurate perception of teacher emotion. The one-sample t-test, exploring how significantly perception accuracy differs from the baseline of 11.1% returned both high t-statistic values (5.45 for point-light and 30.31 for full-light) and extremely low p-values (5.4e-08 for point-light and 5.4e-08 for full-light), allowing for the rejection of the null hypothesis in both cases. Effect sizes, measured by Cohen’s d, were 0.09 for point-light display and 0.49 for full-light display, showing that while both conditions are significantly different from the baseline, as one might expect, the full-light condition has a stronger, more practical impact on emotion recognition.


[image: Bar chart showing student emotion perception accuracy based on teacher cultural background. Japanese teachers: 15.96% (point-light) and 34.68% (full-light). Non-Japanese teachers: 13.14% (point-light) and 34.49% (full-light).]
FIGURE 2
Accuracy of perceived emotion: point-light and full-light (teacher cultural background).


In Figure 3, Perception of positive and negative emotions by cultural background, the accuracy of student perception of teacher emotion is broken down by teacher cultural background and emotional valence. Accurate perception was consistently higher of both positive and negative emotions of both Japanese and non-Japanese teacher emotions in the full-light condition, and positive emotions were more accurately perceived than negative emotions in this condition. Negative Japanese teacher emotions were about 5% more accurately perceived than non-Japanese teacher emotions in both light conditions. It should be noted that, while surprise has previously been considered to be neutral, valence determined by context (Ekman, 2004), here it is considered a positive emotion. The teachers who labelled their videos with surprise clarified that they were “pleasantly surprised by what a student said,” “surprised that a student knew about something” and “surprised that a student had brought an item,” all positively valenced experiences. The figures in Figure 3 are weighted averages, accounting for varying perception accuracy rates of specific positive emotions based on how frequently each emotion expression appeared in the data.


[image: Bar chart showing student perception accuracy percentages for Japanese and Non-Japanese categories, split by conditions: Point-light (yellow) and Full-light (orange). Japanese Positive: 13.4% (Point-light), 42.2% (Full-light). Japanese Negative: 18.5% (Point-light), 27.1% (Full-light). Non-Japanese Positive: 13.2% (Point-light), 41.1% (Full-light). Non-Japanese Negative: 13% (Point-light), 22.2% (Full-light).]
FIGURE 3
Perception of positive and negative emotions by cultural background.


Figure 4 presents a detailed breakdown of perception accuracy for specific Japanese and non-Japanese teacher emotions in the point-light and full-light conditions. This visualization highlights key trends, including the comparative ease with which all emotions except sadness were perceived in the full-light condition and the extent to which positive non-Japanese teacher emotions were perceived in this condition. In the point-light condition this trend is reversed, with Japanese teacher emotions more readily perceived for five of the six applicable emotions.


[image: Bar chart depicting student perception accuracy percentages for emotions under different conditions and nationalities. Categories include happy, interested, proud of students, surprised, irritated, stressed, and sad. Four sets of bars represent point-light Japanese, point-light non-Japanese, full-light Japanese, and full-light non-Japanese. Highest accuracy is in “proud of students” under full-light non-Japanese condition at 64.4%. Lowest is in “sad” under full-light Japanese condition at 0.8%.]
FIGURE 4
Perception accuracy of Japanese and non-Japanese teacher emotion expressions (point-light and full-light).


As noted above, Japanese teacher participants did not report feeling proud (of students), and neither Japanese nor non-Japanese teacher participants reported feeling afraid in their recorded teaching session. Each remaining emotion is represented across both groups.



5 Discussion

By comparing perception accuracy rates of Japanese and non-Japanese teacher emotion expressions in spontaneous authentic full- and point-light video stimuli and exploring whether positive or negative emotion expressions were more readily perceived, insights were gained into how emotional perception is influenced by shared cultural background. While the differences between groups did not pass the threshold for statistical significance, the data shows in-group advantage (Elfenbein and Ambady, 2002b) —the tendency for individuals to more accurately recognize emotions expressed by members of their own cultural group. This advantage is particularly apparent in the perception of negative emotions in the point-light condition, where subtle cultural cues may become amplified.


5.1 Perception accuracy full-light vs. point-light conditions

It was hypothesized that teachers’ emotion expressions would be more accurately perceived in the full-light stimuli than in the point-light stimuli and the data broadly supports this hypothesis. Overall accuracy was more than double in the full-light condition compared to the point-light condition (Figure 2). These results are to be expected: the availability of facial expressions and other visual cues in the full-light condition substantially enhances students’ ability to recognize teacher emotion expressions. Most emotions were recognized significantly more accurately in the full-light condition, with happy and surprised showing particularly strong improvements. Sadness stood out as the only emotion better recognized in the point-light condition. This reversal may indicate that certain emotions, like sadness, rely more heavily on subtle body language and head movements, which were emphasized in the point-light stimuli.



5.2 Perception accuracy of the emotion expressions of Japanese and non-Japanese teachers

It was hypothesized that student participants would perceive the emotion expressions of Japanese more accurately than those of non-Japanese teachers, and when all emotion expressions are considered together, this appears to be the case. Japanese teachers’ emotions were slightly more accurately recognized overall than those of non-Japanese teachers, particularly in the point-light condition (Figure 2). When emotion expressions are divided by valence, perception accuracy of Japanese teachers is again modestly higher when positive emotion expressions are considered: (27.8% vs. 27.15%, Figure 3). The difference in the perception of the negative emotion expressions of Japanese teachers when compared to non-Japanese teachers is somewhat larger (22.8% vs. 17.6%). In all these figures (weighted averages), perception accuracy of Japanese teacher emotion expression is higher than that of non-Japanese teachers. These results align with the theory of in-group advantage, which suggests that shared cultural norms enhance emotion recognition. However, consideration of individual emotions reveals a more complex interplay of cultural factors, emotional regulation, and familiarity.

The highest perception accuracy figures in the dataset were for positive emotions expressed by non-Japanese teachers, particularly happy, surprised, and interested (Figure 4). This suggests that, in the full-light condition, non-Japanese teachers may benefit from cultural norms favoring more explicit emotion expressions, characteristic of their low-context cultures (Hall, 1976). These findings also align with research indicating that Western teachers often use emotion regulation strategies to consciously amplify their positive emotions as part of their professional role (Oplatka, 2009; Sutton et al., 2009; Taxer and Frenzel, 2015).2

In contrast, Japanese teachers, while using positive emotion expressions to build rapport and show approval (Hosotani and Imai-Matsumura, 2011), tend to rely on staged or socially prescribed emotional displays rather than the amplification of existing spontaneous emotions. Japanese students, accustomed to seeing such manufactured displays from Japanese teachers, may have struggled to accurately perceive their more subtle spontaneous genuine emotions in the video stimuli used in this study.



5.3 Accuracy of perception of positive and negative teacher emotions

It was hypothesized that the perception of positive emotions would be more accurate than that of negative emotions regarding both Japanese and non-Japanese teacher emotions. The data supported this hypothesis. As previously noted, Western teachers have been found to make efforts to amplify their positive feelings, and Japanese teachers to stage their display when they consider the emotion to be appropriate, whether they experience the emotion at that moment. In terms of negative emotions, teachers in general are careful to limit their display of emotion in the classroom (Sutton et al., 2009; Hosotani and Imai-Matsumura, 2011). Cultural display rules (Ekman and Friesen, 1969a,b) dictate that people should not show emotion in public that would disrupt social interaction (Ekman, 1972; Diefendorff and Greguras, 2009). As such, Japanese people have been described as replacing the facial expressions that accompany negative feelings with the facial expressions that accompany more acceptable emotions (Lebra, 1976; Argyle, 1988). It was assumed, therefore, that both the emotions displayed, and their intensity, would be influenced by the formality of the educational setting, the teachers’ awareness of their own role within it, and the Japanese culture of many of the participants. The researchers expected that the students would show higher perception accuracy of positive than negative emotions as a result.

Although in the full-light condition the perception of the positive emotions of non-Japanese teachers was generally stronger than that of Japanese teachers, in the point-light condition the in-group advantage became more apparent with five of the six available data points showing higher perception accuracy of Japanese teacher emotions, three of which are negative. The highest of these is sadness, one of the emotions that Hosotani and Imai-Matsumura (2011) explain that Japanese teachers both express authentically and stage displays of unfelt emotion to evoke emotion in the learners in their classrooms, with empathetic expressions of sadness used to foster the establishment of supportive teacher-student relationships. This would seem to indicate that the students’ familiarity with the genuine expression of this emotion by their teachers has led to their heightened ability to recognize it.

In the point-light condition, where only the movement of the body and angle of the head give clues to the emotion of the teacher being observed, subtle body movements become emphasized. Students’ heightened awareness of the Japanese teachers’ negative emotions in this condition may be connected to self-preservation strategies in hierarchical classroom dynamics.

Students may be more aware of teachers’ negative emotions so as to be able to mitigate them. The fact that Japanese teacher stress was also better-perceived than non-Japanese teacher stress, in both the point- and full-light conditions would seem to support this supposition. While cultural display rules dictate emotional restraint in formal settings, greater student accuracy in perceiving negative emotions of Japanese teachers may reflect teachers’ deliberate use of subtle emotional regulation to manage classroom dynamics.

Emotion perception studies that examine in-group advantage tend to simply report on whether specific emotions are more easily perceived by members of the same cultural group. The most easily perceived emotion expressions in this study are of non-Japanese teacher positive emotions in the full-light condition, which does not support the presence of an in-group advantage for Japanese students. In the point-light condition, however, Japanese negative emotions were more readily perceived, suggesting that in-group advantage may in fact be present. The ability to quickly and consistently recognize emotions is central to effective social interactions (Van Kleef et al., 2011), enabling individuals to achieve critical socioemotional goals such as fostering cooperation, building relationships, and defending against threats (Castro et al., 2016; Martinez et al., 2016). In the classroom, where collaboration between students and teachers is essential for meaningful learning experiences, the accurate recognition of emotions, particularly negative emotions, becomes especially important. Negative emotions often act as warning signals, requiring immediate attention and action, and students may rely on cultural familiarity to interpret these cues effectively. These findings suggest that while in-group advantage may not universally apply across all conditions, it may pertain to some emotions. This highlights the need for further exploration of how cultural dynamics and environmental factors interact to shape emotion recognition in educational settings.



5.4 Limitations of this study and future directions

While this study provides valuable insights into how Japanese students perceive teacher emotions under different visual conditions, several limitations should be acknowledged. First, the study did not examine teachers’ emotional regulation strategies, such as the suppression of negative emotions or the amplification of positive ones. This choice was made to allow the focus to remain on perception accuracy: regardless of whether teachers make use of emotional regulation strategies, this study aimed to measure how aware of teacher emotion students are. Future research could build on these findings by exploring how different emotional regulation strategies (for example, expressive suppression or cognitive reappraisal; Gross et al., 2006) influence student perception. Second, this study focused on Japanese students and their interactions with Japanese and non-Japanese teachers. While this focus allowed for an in-depth examination of emotion perception within a specific cultural and educational context, it limits the generalizability of the findings to other cultural settings. Future research could broaden the scope by including diverse student populations and teacher demographics to better understand cross-cultural variations in emotion perception. The use of an entirely female teaching pool for the stimulus videos is another limitation. Although this decision was made to keep the stimuli consistent, and to minimize potential effects of gender differences in emotional expression, future studies could explore how teacher gender influences students’ perception of emotions. Finally, future research exploring the role of teacher tone of voice and pitch in perception of emotion expressions may allow a more comprehensive understanding of how multiple channels of communication contribute to emotional understanding in educational settings.



5.5 Conclusion

This study offers valuable insights into how students perceive teacher emotions under different visual conditions, and how cultural factors and emotion types influence these perceptions. The use of authentic dynamic stimuli collected in real classroom environments, rather than dramatized or posed materials, strengthens the ecological validity of the findings (Nelson and Russell, 2013). The reduced accuracy in the point-light condition suggests that students rely heavily on facial expressions to accurately interpret teachers’ emotion expressions, particularly when interacting with teachers from different cultural backgrounds. The findings suggest that in cross-cultural educational settings, attention should be paid to how teachers are trained to use culturally adaptive non-verbal communication strategies, and how students are supported into interpreting these signals, as suggested by Nixon and Bull (2005). Schools should foster greater cultural awareness to mitigate potential problems in cross-cultural teacher student interactions. Addressing these factors could enhance emotional understanding and thereby improve teacher-student interactions and relationships. In this context, where, despite ongoing government efforts to improve English proficiency (Aizawa and Rose, 2019), few attain communicative competency (Morita, 2017) and continue to compare poorly with learners in other countries (Educational Testing Service TOEIC, 2018), improving mutual understanding may be the key. Though this study began with the premise that the Japanese students would better perceive the Japanese teachers’ emotion expressions, this was not borne out by the data. Japanese teachers also need guidance on how to better connect with the learners in their classrooms.
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Footnotes


1      It should perhaps be noted that while many emotion perception studies compare perception to “chance,” no study to date has considered how expectation may skew chance in an educational setting. Although students may have a higher chance of assigning specific emotions to teacher emotion expression videos because of how they expect teachers to feel, in line with existing studies, we have assigned chance without considering such expectation. This decision was undertaken due to the complexity of assigning chance in the Japanese cultural context, in which displays of emotion are largely considered inappropriate for the workplace. The university students, not yet members of the workforce, may also have an incomplete understanding of these ambiguous social mores.

2      It should perhaps be reiterated here that a mix of Inner Circle country (Kachru, 1998) teachers were deliberately gathered because the Japanese student body is most familiar with teachers from these countries rather than from one specific country. This was undertaken in order to make any results more meaningful in this context. Rather than consider how the individual cultural backgrounds of the non-Japanese teachers, or, for example, the rural or urban upbringing of the Japanese teachers impact the ways and extent to which they express emotion, therefore, here each teacher group is treated as homogenous.
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