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Traditional research on emotion-face processing has primarily focused on the expression of basic emotions using adult emotional face stimuli. Stimulus sets featuring child faces or emotions other than basic emotions are rare. The current study describes the acquisition and evaluation of the Qingdao Preschooler Facial Expression (QPFE) set, a facial stimulus set with images featuring 54 Chinese preschoolers’ emotion expressions. The set includes 712 standardized color photographs of six basic emotions (joy, fear, anger, sadness, surprise, and disgust), five discrete positive emotions (interest, contentment, relief, pride, and amusement), and a neutral expression. The validity of the pictures was examined based on 43 adult raters’ online evaluation, including agreement between designated emotions and raters’ labels, as well as intensity and representativeness scores. Overall, these data should contribute to the developmental and cross-cultural research on children’s emotion expressions and provide insights for future research on positive emotions.
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INTRODUCTION

Facial expression, the most prominent cue of emotion, has been studied extensively for decades within the scope of face processing, emotion perception, as well as the impact of emotion on cognition and socialization (Adolphs, 2002; Nelson et al., 2003; Todd et al., 2008). Designing a highly standardized facial stimulus set is crucial to the reliability of research on emotion expression and perception (Calvo and Lundqvist, 2008; Sabatinelli et al., 2011). Based on the six basic human emotions that were identified by Ekman et al. (1971), the first facial stimulus set of emotion expressions, pictures of facial affect (POFA), was created (Ekman and Friesen, 1976) and has been widely studied in the traditional face-emotion research. After POFA, several new stimulus sets were further developed adapting to specific research demands (Bänziger et al., 2011).

Despite the increase of stimulus sets featuring adult emotional faces, children’s facial databases remained poorly developed in the early years. However, evidence including facial discrimination ability (Macchi Cassia, 2011; Macchi Cassia et al., 2012), face responding time (Benoit et al., 2012), functional MRI (fMRI) showing brain activation (Blakemore, 2008; Hoehl et al., 2010; Marusak et al., 2013), and event-related potential (ERP) studies (Taylor et al., 2004; Leppänen et al., 2007; Miki et al., 2015) all highlighted the importance of using stimulus sets featuring children’s faces in studying peer emotion displays. Researchers started to create stimulus sets specific to children’s facial expressions in an attempt to control the age biases in face-processing (Egger et al., 2011; Dalrymple et al., 2013; LoBue and Thrasher, 2014). Every database was developed with unique features, such as children’s age and race, facial expression conditions, and expression elicitation methods (Grossard et al., 2018).

Here, we introduce a new and innovative stimulus set, the Qingdao Preschooler Facial Expression (QPFE) set, with the intention to broaden children’s facial expression database family and to deepen the emotional development research domain. QPFE contains 712 standardized frontal and profile color images of 54 Chinese children aged 5–7. It includes the six basic emotions, joy, surprise, disgust, sadness, anger, and fear, and five discrete positive emotions, amusement, pride, interest, contentment, and relief, along with a neutral expression. The innovation of our database lines in the following aspects below.

According to the own-race effect discovered by Matsumoto (1992), individuals could better understand and discriminate own- versus other-race faces. It is necessary to create facial stimulus sets specific to local cultures and ethnic groups in order to control in-group bias. Further research showed that ethnicity and culture could influence facial expression production not only in adults but also in children, especially between Asian and Western countries. Compared with European or American, Asian children were less expressive for disgust (Camras et al., 2006), sadness, and exuberance (Louie et al., 2013). To our knowledge, there is no independent Chinese children’s facial expression stimuli database to date. The widely used Chinese Facial Affective Picture System (CFAPS) developed by Gong et al. (2011) included images of few 8- to 12-year-old children posing basic expressions along with 200 adult expressers. Our database would properly fill in the gap of Chinese ethnicity, thereby adding diversity to the cross-cultural emotion-face research.

The Qingdao Preschooler Facial Expression set includes not only six basic facial expressions but also five discrete positive facial expressions, which is highly innovation. In previous studies, researchers mainly focused on the six basic emotions in facial stimulus sets, and among these, joy or happiness is the only positive emotion being featured (Egger et al., 2011; Dalrymple et al., 2013; LoBue and Thrasher, 2014). Indeed, in the early categorization of emotions, psychologists referred to positive emotions simply using the word “joy” or “happiness” (Ekman, 1992). In general, positive emotions are far less studied than negative emotions, despite that a normal person would experience positive emotions more frequently than negative emotions in a lifetime (Shiota et al., 2017). The lack of research on positive emotions is possibly due to the limited understanding of positive emotion display behaviors. For example, the Duchenne smile, which involves lifting of the lip corners and contraction of the orbicularis oculi muscles around the eyes, has previously been regarded as the one and only reliable behavioral marker of positive emotions (Mortillaro et al., 2011; Campos et al., 2013). After Fredrickson’s (1998) study on positive emotions, researchers had confirmed that positive emotions are different in many ways, such as subjective perception, cognitive appraisal, physiological arousal, as well as external expression (Griskevicius et al., 2010; Mortillaro et al., 2011; Shiota et al., 2011; Campos et al., 2013). Despite the emergence of research on positive emotions, the inclusion of newly differentiated positive emotions was still rare in facial expression stimulus sets. The very few facial stimulus sets that expand the scope of positive emotions include: UC Davis Set of Emotion Expressions (UCDSEE), developed by Tracy et al. (2009), includes “pride” as a positive emotion in addition to “happiness”; Geneva Multimodal Emotion Portrayals Core Set (GEMEP-CS), developed by Bänziger et al. (2011), contains happiness, amusement, pride, relief, admiration, and tenderness; and the Dartmouth Database of Children’s Faces, designed by Dalrymple et al. (2013), distinguishes “contentment” from “happiness” by “smile with no teeth” and “smile with teeth.”

In the QPFE, we collected facial expressions of five discrete positive emotions amusement, pride, relief, contentment, and interest. These emotions were chosen based on positive emotion classification, as well as preschooler’s comprehension ability. According to Sauter (2017), positive emotions could be preliminarily classified into four emotion families: epistemological, prosocial, savoring, and agency-approach positive emotions. Epistemological positive emotions consisting of amusement, relief, awe, and interest have been verified to contain recognizable displays via facial cues. Amusement was the feeling of finding things funny and was strongly linked with intense Duchenne smiles (Ambadar et al., 2009; Campos et al., 2013). Relief was the feeling when an unpleasant experience ended and usually linked with low-intensity smile, open mouth, and eye closure (Krumhuber and Scherer, 2011). Interest was the feeling of wanting to learn something more and usually linked with an open mouth (Mortillaro et al., 2011) or lip presses (Campos et al., 2013) and mild squinting or eye closure (Mortillaro et al., 2011). Pride from the agency-approach positive emotion family was the feeling when a goal that could enhance social status was completed and strongly linked with small smile, crow’s feet, parted lips, and raised chin (Tracy and Robins, 2008). Sauter (2017) named pride to be one of the strongest candidates for positive facial expressions that were specific and identifiable. Contentment from savoring positive emotion family was the feeling when one’s basic needs were satisfied and usually linked with low-intensity smiles with lips pressed (Campos et al., 2013). Other mentioned positive emotions were excluded because either they exceeded preschooler’s cognition or daily life experience, such as sexual desire, awe, and elation, or they were not reliably communicated by facial expressions, such as prosocial positive emotion family (love, compassion, gratitude, and admiration) that was reliable only in touch (Sauter, 2017). In this paper, we name amusement, pride, relief, contentment, and interest as the discrete positive emotion group, in order to distinguish them from joy or happiness in the basic emotion group. Joy was the feeling of happiness, with response to obtaining an unexpected reward, usually linked with cheek raiser and lip corner puller (Campos et al., 2013). Joy or happiness was regarded as an individual emotion in previous research that also contained other positive emotions. In GEMEP-CS (Bänziger et al., 2011), joy was presented with other positive emotions including amusement, interest, sensory pleasure, pride, relief, admiration, and tenderness. Similarly, in Mortillaro et al.’s (2011) research, joy was presented with pride, interest, and sensory pleasure.

In addition, there were research studies suggested that culture may play a major role in positive emotions signals shaping. People from individualistic cultures would value high activation positive states, whereas people from collectivistic cultures would value low activation positive states (Tsai et al., 2006). Sauter et al. (2010) discovered that basic emotions might be recognized universally, but positive emotions might communicate with culture-specific signals, and the role of social learning would vary across positive emotions. There is a necessity for cross-cultural research in the study of positive emotions, as work using other than Western samples were rare. These would increase the urgency of collecting positive facial expressions from different cultures and which in this case are Chinese children.

Among the existing children facial expression stimulus sets, two expression elicitation procedures were adopted: prototype posing and felt experience acting. Prototype posing technique was adopted by the Radboud Faces Database (Langner et al., 2010), the NIMH Child Emotional Faces Picture Set (NIMH-ChEFS) (Egger et al., 2011), and the Qingdao Preschooler Facial Expression (QPFE) set (LoBue and Thrasher, 2014). The prototype here usually referred to the facial action coding system (FACS) that was developed by Ekman and Friesen (1978). In prototype posing, expressers were instructed to coordinate specific facial action units and pose expressions based on the emotion prototypes. Usually expressers would rehearse and practice the facial muscle movements, and the whole procedure was supervised under FACS experts. No acting was required in the procedure. Despite the high reliability of prototype posing, the procedure often fails to account for the subtle individual and cultural differences in expressive styles (Bänziger et al., 2011). Felt experience acting technique was adopted by the CFAPS (Gong et al., 2011), the Developmental Emotional Faces Stimulus Set (DEFSS) (Meuwissen et al., 2017), and the Dartmouth Database of Children’s Faces (Dalrymple et al., 2013). Expressers were asked to reminisce about the specific past events associated with certain emotions and to express them vividly (Scherer and Bänziger, 2010). It was a combination of the stimulus-provoked mood induction technique and communication effect acting, required a lot of acting from expressers (Bänziger et al., 2011). The felt experience acting often results in significant expression variations and, thus, is suitable for studies with no prototypes for emotion expressions or for research on facial expressions of diverse ethnicities (Scherer and Heiner, 2007). QPFE adopted felt experience acting method considering all pros and cons mentioned above. In addition, it might be the first research to adopt felt experience acting technique in children’s positive emotion elicitation. A latest research found that children produced better facial expression on request task than on imitation task, and that positive emotion (joy) was easier to produce than negative emotions (sadness, anger) for children (Grossard et al., 2018). The current research would try to expand this to other discrete positive emotions.

The current study aimed at the acquisition and validation of a new Chinese preschoolers’ facial expression stimulus set, which includes carefully selected discrete positive emotions. The effect of using felt experience acting technique on positive emotion elicitation was considered. Moreover, the validation result would also reveal the discrimination condition of positive emotions. Considering the subtle differentiation, we suspect a lower agreement rate and higher misattribution in discrete positive expressions than in basic emotion expressions.



MATERIALS AND METHODS


Stimulus Acquisition


Participants

Fifty-four preschooler (23 males, 31 females, age range 5–7 years, mean 6 years ± 10 months) participants were recruited from two art training institutes in Qingdao, Shandong Province, mainland China. Participants were all native Mandarin speakers with corrected or corrected-to-normal vision and had no history of psychiatric disorders. Information on children’s religious beliefs was not obtained due to the consideration of age. Prior to the emotion induction task, parents signed the consent form and gave permissions for further use of pictures in scientific research and analysis, as well as the survey about the basic information of the children and were informed about the safety of the emotion induction task. All participants received small gifts after the session.



Materials

Children’s expressions were recorded with two cameras (one Canon 6D and one Sony A72) in front of a white backdrop under the lighting of two light bulbs (1,000 W). One camera was positioned directly in front of the expresser matching eye level. The second camera was placed 45° on the right side of the expresser to capture profile facial expressions. The video recording mode was turned on throughout the procedure to capture a flow of emotion displays with 25 frames per second.

Participants were asked to pull hair back, with no make-up or accessories. During the emotion induction procedure, children were informed about the individual variations in emotion expressions and were simply asked to try their best to perform. Participants were constantly reminded to face directly to the front camera.



Procedure

Felt experience acting method was used in the current study as the emotion induction method. Expressers performed subsequent emotion conditions following the researcher’s instructions: neutral, interest, disgust, joy, contentment, fear, relief, pride, amusement, surprise, anger, and sadness. The induction procedure was as below. First, the experimenter started the session by telling the child a fictional story of a puppet, in which a specific emotion-eliciting context was embedded in the plot (e.g., disgust, “The puppet was having the breakfast. He drank the expired milk by accident. It stunk and tasted awful.”) During the interaction, the experimenter encouraged the child to think of the puppet’s possible emotion expression under that specific circumstance (e.g., “What kind of expression do you think the puppet would make in response to this?”). After the first question, the experimenter prompted the child to recall and act out his or her own feelings under the same circumstance (e.g., “Take a moment and reflect upon an occasion where you also experienced the puppet’s situation. Could you show me how you expressed your emotion in response to the event?”). To obtain the most naturalistic and diverse emotion responses from children, no rehearsal was required prior to the experiment. Please refer to the appendix for full emotion induction scenarios.



Preliminary Processing

Raw video files were saved in RAW or MP4 format after the photography session and were processed via Adobe Premiere Pro CC 2018. Clips containing emotion expressions were extracted and converted into JPG images with the best quality. The background of all images was replaced with solid white (RGB255,255,255). Images were cropped into the scale of 4:5 so that the top of each expresser’s head was positioned at the upper 1/6 of the image and the neck aligned with the bottom of the picture.

Preliminary image selection was taken by three experimenters from our research team who initially reviewed all the pictures and agreed on the designated classification of the face-emotion stimulus pairs. For each child expresser, his/her most representative image under each emotion condition was selected, and images with extremely aberrant emotion displays were excluded. Occasionally, more than one images for one single emotion condition from the same child expresser were selected when he/she provided quite different expression presentations, such as open/shut mouth or different head orientations. The result was composed of 712 color photographs of 360 front shots and 352 profile shots and 298 male images and 414 female images (see Table 1). Since we processed front and profile images separately, the image number of these two was slightly different. Then, random sampling was applied in each emotion category, producing 7–9 pictures for each emotion type, and finally included 93 front facing images (46 males, 47 females) from the stimulus set to be evaluated by raters (see Table 2).


TABLE 1. Number of pictures of the entire set, classified by gender and face orientation.
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TABLE 2. Number of pictures, agreement, intensity, and representativeness ratings for the evaluation set, by emotion condition.
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Validation Procedure


Participants

Forty-three volunteers were recruited from the internet as validation participants. Raters ranged in age from 18 to 60, 23 females and 20 males, 1 with doctoral degree, 8 with master’s degree, and 28 with bachelor’s degree. Prior to the evaluation, the raters signed the consent form and were informed about the purpose of the study.



Procedure

The validation procedure was conducted via a secure link to the SoJump questionnaire on a personal laptop or phone. Upon reading a brief introduction describing the rating tasks, the rater entered personal information about gender, age, and education level. A detailed instruction was given before the evaluation started. It included the definition of each emotion condition and the typical scenario when a certain expression occurred, as well as the explanation of each rating tasks with a detailed example. Then, the rater proceeded to evaluate the 93 facial expressions included in the preliminary set. Figure 1 shows an example of the rating tasks for each image. The picture appeared on the top of every evaluation page in the questionnaire and was followed by three multiple choice questions related to the picture presented above. First, to measure the agreement between rating and intended emotion, the rater was asked to choose 1 of the 12 emotions (neutral, sadness, amusement, disgust, anger, surprise, joy, fear, contentment, relief, interest, and pride) that matched the emotion displayed in the picture. Next, the rater was asked to rate the intensity of the emotion on a seven-point scale from weak to very strong. The rater was instructed to choose the intensity level based on the “degree of emotion being expressed” regardless of how confident they felt about the judgment they made on the emotion type in the first question (Egger et al., 2011). Likewise, the rater was then asked to indicate the representativeness of the emotion on a seven-point scale from poorly to very well (Egger et al., 2011). Raters had been instructed to determine how successfully the picture represented the emotion type they had chosen above, despite whether they made the correct choice of intended emotion. The order of images was randomized to avoid the repetitive presentation of the same child expresser or the same emotion type in a row. The entire rating procedure took approximately 40 min. Each rater received a participation fee after the session.


[image: image]

FIGURE 1. Screenshot of an evaluation page in the questionnaire.




RESULTS


Average Agreement Rate

An overall mean agreement rate and agreement rate for each emotion condition were calculated. The overall mean agreement rate was one of the criteria to judge the validity of a stimulus set with other existing ones. It represented the percentage of instances in which a rater considered a picture to be a certain emotion that matched with the intended emotion in the whole stimulus set. The overall mean agreement rate of the original evaluation set was 67.7%.

The average agreement rate for each emotion condition was also calculated and was listed in Table 2. Several influence factors of the agreement rate were examined. Firstly, we examined the gender factor of expressers and raters. There was no significant difference of children’s gender on the agreement rate (t(91) = −0.173, p = 0.863), with girls’ expressions (M = 67.24%, SD = 26.27%) and boys’ expressions (M = 68.15%, SD = 24.10%). There was no significant difference of female raters’ result and male raters’ result (t(92) = −0.130, p = 0.897), with female raters’ result (M = 66.96%, SD = 25.78%) and male raters’ result (M = 66.78%, SD = 25.68%). Secondly, we examined individual emotion type factor. Individual emotion type had a statistically significant effect on the agreement rate (F(11,81) = 17.429, p < 0.01). Post hoc tests showed that the agreement rates of sadness, joy, and anger were statistically better than those of disgust, relief, interest, and fear, respectively (p’s < 0.01). In addition, there was no significant interaction between children expresser’s gender and emotion type on the agreement rate (F(11,69) = 1.376, p = 0.204, η2 = 0.180). Lastly, we examined the basic emotion group versus the discrete positive emotion group. There was no statistically significant difference between basic and discrete positive emotions on agreement rate (t(83) = 1.778, p = 0.79), with basic expressions (M = 70.95%, SD = 29.20%) and discrete positive expressions (M = 61.51%, SD = 19.61%).

After the preliminary analysis, a validity criterion was set, and images with less than 50% agreement were excluded. Upon removing 21 pictures (22.5% elimination rate) in total, the acceptable set contains 72 images (45 basic and 27 discrete positive emotions, 37 males and 36 females) for further analysis (see Table 2). After the elimination, the overall mean agreement rate was 78.4%, the average agreement rate of some emotion types had increased, and each emotion type’s agreement rate was over 54% (see Table 2). Firstly, there was also no significant difference of children’s gender on the agreement rate (t(70) = 0.621, p = 0.537), with girls’ expressions (M = 79.53%, SD = 15.37%) and boys’ expressions (M = 77.31%, SD = 15.02%). There was also no significant difference of female raters’ result and male raters’ result (t(71) = 0.312, p = 0.756), with female raters’ result (M = 77.73%, SD = 16.02%) and male raters’ result (M = 77.27%, SD = 16.63%). Secondly, individual emotion type had a statistically significant effect on the agreement rate (F(11,60) = 5.373, p < 0.01). Post hoc tests showed that the agreement rates of sadness and anger were statistically better than that of contentment (p’s < 0.01), and that sadness, amusement, anger, surprise, and joy were statistically better than relief (p’s < 0.01). Last but not the least, as we predicted, there was a statistically significant difference between basic and discrete positive emotions on agreement rate (t(62) = 3.628, p < 0.01) in acceptable set, in which basic emotions (M = 83.85%, SD = 13.62%) were recognized better than discrete positive ones (M = 71.06%, SD = 14.34%).



Intensity and Representativeness Ratings

Intensity and representativeness ratings were calculated for those images in acceptable set that were accurately identified by raters based on a seven-point scale and are represented in Table 2. We measured internal consistency (reliability) by calculating Cronbach’s alpha scores between intensity ratings of expression conditions, with overall alpha high (α = 0.929). Intensity and representativeness ratings of all images were highly correlated (Spearman r = 0.916, p < 0.01). Intensity and representativeness ratings were positively correlated in each emotion condition. There was no significant correlation between agreement rate and intensity ratings (Spearman r = −0.128, p = 0.285), nor between agreement rate and representativeness ratings (Spearman r = 0.005, p = 0.969).

Then, we examined the gender factor of expressers and raters. The effect of child expresser’s gender was not significant for intensity ratings (t(70) = −1.759, p = 0.083), as well as representativeness ratings (t(70) = −1.537, p = 0.129). The intensity scores of female raters and male raters were statistically different (t(71) = −2.504, p < 0.05), with female raters’ result (M = 4.702, SD = 0.763) lower than male raters’ result (M = 4.766, SD = 0.662). There was no significant difference of female raters’ result and male raters’ result on representativeness ratings (t(71) = −0.878, p = 0.383).

Thirdly, we examined individual emotion type factor. Emotion type had a significant effect on intensity ratings (F(11,60) = 12.412, p < 0.01) and also on representativeness ratings (F(11,60) = 7.278, p < 0.01). The intensity and representativeness scores had a similar pattern that joy and neutral were lower than other emotion types including amusement, anger, surprise, contentment, and pride (p’s < 0.01). There was a significant interaction between child expressers’ gender and individual emotion type on the intensity ratings (F(10,49) = 2.086, p < 0.05, η2 = 0.299). The intensity of female expresser’s pride expression was statistically lower than that of male expresser’s pride expression. Among female expressers, most emotion type had higher intensity scores than joy. Among male expressers, amusement, anger, surprise, contentment, and pride all had higher intensity than joy and neutral. Furthermore, there was also a significant interaction between child expressers’ gender and individual emotion type on the representativeness ratings (F(10,49) = 2.304, p < 0.05, η2 = 0.320). The representativeness ratings showed a similar pattern with intensity ratings.

Finally, the intensity ratings for basic emotions and discrete positive emotions were significantly different (t(61.390) = −3.711, p < 0.01), with higher intensity ratings for discrete positive emotions (M = 5.348, SD = 0.460) than for basic ones (M = 4.807, SD = 0.703). In addition, the representativeness ratings for basic emotions and discrete positive emotions were significantly different (t(62) = −2.859, p < 0.01), with higher representativeness ratings for discrete positive emotions (M = 5.281, SD = 0.485) than for basic ones (M = 4.879, SD = 0.601).



Validity of Individual Images

Figure 2 presents the images with the highest and the lowest agreement rate under each emotion condition. Apparently, some emotions were more easily recognized than others. For instance, even the lowest rated image for sadness received 81% agreement, whereas the highest rated image for disgust and relief received only 24% agreement each. Figure 2 also presents the intensity and representativeness scores for these images. According to Egger et al. (2011), if the rater’s label matches with the a priori emotion designation, the intensity score accurately reflects the degree of intensity for that particular stimulus and no modification is required. Nevertheless, if the rater mislabels the image, the intensity score should be “penalized” because the stimulus fails to portray the intended emotion. In the latter case, the intensity score is multiplied by −1. Given that a seven-point rating scale was adopted in our study, the intensity and representativeness scores for individual images ranged from −7 to 7. As shown in the figure, the highest rated image for anger received 100% agreement along with the highest intensity and representativeness scores with little standard deviation, which made it the perfect illustrative display for anger. On the opposite, the least accurately identified image for disgust received 0% agreement; therefore, that particular image for disgust received negative scores for both intensity and representativeness ratings. Overall, when an image had an agreement over 90% (i.e., amusement, surprise, sadness, pride, and anger), its corresponding intensity and representativeness scores were also higher (4–5) with smaller standard deviation. On the contrary, images with an agreement lower than 50% failed to represent the intended emotion and received negative intensity and representativeness scores.
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FIGURE 2. Intensity and representativeness ratings for images with the highest and the lowest percent agreement, by emotion condition; SD = standard deviation.




Agreement by Emotion Condition

An overall kappa for images with over 50% agreement rate to estimate the concordance between the raters’ labels and the designated a priori emotion was calculated. Among the 72 images in the acceptable set (3,096 observations), we obtained a kappa of k = 0.760, p < 0.01.

Following the methodology of Dalrymple et al. (2013), we also calculated a confusion matrix (Table 3) to illustrate the degree of agreeability and confusability across emotions. As shown in Figure 3, the main diagonal showed the degree of agreement between the intended emotion and the raters’ labels, with greater agreement represented by warmer color. The off-diagonal entries indicated the raters’ misattribution of the intended emotion with a different emotion, with brighter color indicated more misidentified emotion images.


TABLE 3. Confusion matrix of raters’ labels and the designated a priori emotion.
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FIGURE 3. Confusion matrix. Rows represent the emotion identified by raters, and columns represent the designated emotion. The main diagonal shows the degree of agreement between the designated emotion and the raters’ labels, with warmer color representing greater agreement. Off-diagonal entries indicate the confusion across emotions, namely, raters’ misattribution of the intended emotion as a different emotion.


Considering the agreement rate and misattribution situation, we made a classification similar to the CAFE set (LoBue and Thrasher, 2014) and divided the emotion types into two subsets. Subset A includes pictures of eight emotion types that had relatively high agreement rate and low misattribution, whereas Subset B includes pictures of four emotion types with greater variations (see Table 4). Researchers with interests in easy recognition and little variations would refer to Subset A, and researchers with interests in variations on expressions and ambiguity on recognition would refer to Subset B.


TABLE 4. Emotion conditions in subsets.

[image: Table 4]


DISCUSSION

In the current study, we acquired and evaluated the QPFE set, a new facial stimulus set that contains Chinese children’s basic emotions and discrete positive emotions. We collected 712 images featuring 54 5- to 7-year-old Chinese preschoolers with two head orientations: a frontal view and a 45° profile view. To validate the database, 43 untrained adults were recruited online to rate 93 front facing images randomly selected from the full picture set. Two subsets of emotion types were created based on evaluation results.

In our study, the overall mean agreement rate for acceptable set was 78.4%, with a kappa of 0.760, which is comparable with other facial expression stimulus sets. Specifically, the mean agreement is 81% for the NimStim with a kappa of 0.79 (Tottenham et al., 2009), 88% for the POFA (Ekman and Friesen, 1976), 74% for the Japanese and Caucasian Facial Expressions of Emotion (JACFEE) (Matsumoto and Ekman, 1989), 89% for the Karolinska Directed Emotional Faces (KDEF) (Flykt et al., 1998), and overall 76.4% mean agreement for five stimulus sets including NimStim and POFA (Palermo and Coltheart, 2004). The mean agreement for stimulus sets including children are 66% for the CAFE full set, 81% for Subset A (LoBue and Thrasher, 2014), 86% for the Dartmouth Database of Children’s Faces (with a kappa of 0.78) (Dalrymple et al., 2013), 86% for the DEFSS (Meuwissen et al., 2017), 90.4% for the NIMH-ChEFS (with a kappa of 0.86), and 94.8% for the acceptable set of the NIMH-ChEFS (with a kappa of 0.94) (Egger et al., 2011). There are probably two reasons why the QPFE seems to have a slightly lower agreement rate. Firstly, as we predicted, our validation results showed that basic emotions were identified better than discrete positive emotions. The inclusion of more nuanced discrete positive emotions posed challenges for the raters to capture the subtle differences among emotions. Secondly, considering the felt experience acting method adopted in the current study, unlike the prototype posing method used in other picture sets for children emotion induction, we expected greater expression variations in children’s emotion displays and, thus, is disadvantageous for the emotion labeling task (Bänziger et al., 2011).

Agreement ratings from previous stimulus sets showed that sadness, anger, and fear were almost unanimously regarded as the least accurately identified emotions (Ekman and Friesen, 1976; Biehl et al., 1997; Wang and Markham, 1999; Calvo and Lundqvist, 2008; Tottenham et al., 2009; Gong et al., 2011). In the current study, sadness and anger had the highest average agreement, respectively. This incongruent finding was possibly due to the inclusion of discrete positive emotions. That is, given that sadness and anger lack of the idiosyncratic “Duchenne smile” of most positive emotions (except for awe), thus the two emotions could be easily distinguished from others in the stimulus set. In fact, the basic emotion group that contains fewer positive emotions did receive an overall better agreement rate than discrete positive emotions in our study. Among discrete positive emotions in our study, amusement had the highest average agreement rate, along with relatively high intensity and representativeness scores. Bänziger et al. (2011) also found that amusement was the best recognized among 12 emotions.

In terms of intensity and representativeness ratings, our results resembled previous findings in showing a high correlation between the two parameters of each emotion condition (Langner et al., 2010; Meuwissen et al., 2017). For instance, amusement, pride, and anger all received high intensity and representativeness ratings. This indicated that emotions with inherently higher intensity might also be more indicative or representative of the emotion type. This was a similar discovery with Prada et al. (2018) that clarity was strongly and positively associated with genuineness and with intensity. In addition, as suggested by Livingstone and Russo (2018), pictures with strong intensity were rated as more genuine than normal intensity productions. Further, consistent with the NIMH-ChEFS and the DEFSS (Egger et al., 2011; Meuwissen et al., 2017), sadness, despite receiving a low-intensity score, was the most accurately identified emotion in the current study. Similar with joy, receiving the lowest intensity score, it was also the most accurately identified. It resembled what Hess et al. (1997) discovered that relatively low-intensity happy faces had high recognition accuracy. This indicated that the level of emotional intensity might not be associated with the accurate identification of emotions. Indeed, the current study revealed a lack of significant correlation between intensity and agreement ratings or between representativeness and agreement ratings, in contrast with previous studies (Palermo and Coltheart, 2004).

We examined the gender factor of both child expressers and raters. Expressers’ gender had significant influence on neither agreement ratings nor intensity and representativeness ratings, meaning that male and female preschoolers’ expressions were not significantly different. This was consistent with some research studies (LoBue and Thrasher, 2014; Coffman et al., 2015). Raters’ gender had no significant influence on agreement ratings and representativeness ratings. However, we found a significant difference of intensity ratings on raters’ gender, meaning that female raters intended to rate lower intense than male raters. It was quite opposite to Dalrymple et al.’s (2013) findings, who found that female raters rated more intense than male raters. The difference was due to the age range of expressers or ethnic matters merit further exploration.

Emotion type, however, had a significant influence on both agreement ratings and intensity and representativeness ratings, which was consistent with most expression stimulus sets (LoBue and Thrasher, 2014; Coffman et al., 2015; Meuwissen et al., 2017). In our research, basic emotions were recognized better than discrete positive ones, whereas the intensity and representativeness ratings of discrete positive emotions were better than those of basic ones. This might indicate that raters may be confused about positive emotion types due to the subtle differentiation in between; however, they might find that a positive emotion image expressed comparatively high intensity and could represent the intended mood.

The misattribution in the current study would also provide some new perspective for future research. For the first one, same as discovered by Langner et al. (2010), surprise, fear, and disgust contained an overlap misattribution with each other. Disgust has been shown in previous studies to be easily confused with other negative emotions, such as anger or sadness (Bänziger et al., 2011), as well as contempt (Langner et al., 2010). Consistent with the CFAPS, disgust received the lowest agreement in the current study and was most frequently mislabeled as amusement. There were possibly three reasons to explain the situation. Firstly, it could be probably due to the similar expressive displays shared between the two emotions. Disgust contains nose wrinkle, upper lip raise, and lips apart (van der Schalk et al., 2011), whereas amusement contains intense smiles and open jaws (Sauter, 2017). In the QPFE, we observed that most preschoolers’ disgust expressions contained outstretched tongues, which could also be a symbol of hilarity. Secondly, according to Grossard et al. (2018), during the expression induction session, children might feel embarrassed when they had to produce negative emotions, so that they tended to laugh. This was exactly what happened during our session. This might influence the final expression of disgust with some clue of laugh. Finally, it was also possible that facial expression was not the most efficient cue for discriminating positive and negative emotions with relatively high intensities. For instance, Aviezer et al. (2012) showed that during peak intensities of emotions, isolated bodies, but not faces, provided better cues for people in identifying the valence of certain emotions. For the second one, relief, contentment, and pride were often confused in the current study. Specifically, relief was commonly mislabeled as contentment and pride, pride was mislabeled as relief, and contentment was mislabeled as pride and relief. This misattribution was possibly due to the similar facial muscle movement and the core relational themes shared by the three emotions. All three expressions contained a smile with slightly closed eyes and slightly open mouth (Krumhuber and Scherer, 2011; Mortillaro et al., 2011; Campos et al., 2013). In addition, according to Campos et al. (2013), all three expressions shared the similar core relational themes that contained the feeling of satisfied, safe, and relaxed. In addition, as suggested by Shiota et al. (2017), postural expressions, but not faces, might provide better cues for the identification of certain positive emotions. For instance, pride usually consists of sitting up straight and holding one’s head up (Tracy and Robins, 2008), amusement usually consists of a unique body shake, a tilt of the head (Campos et al., 2013), and satisfaction usually consists of a motionless body and a small but rapid nod (Campos et al., 2013). In addition, in a recent research (Mortillaro and Dukes, 2018), facial dynamics and body representations were considered to be the critical elements for positive emotion differentiation. These could all be taken into further considerations.



LIMITATIONS

Firstly, the child expressers’ age range in the current study was between 5 and 7 years old. Compared with other facial expression stimulus sets, it was quite a small range. In this study, we were more interested in facial expression induction for preschoolers, which was younger than 7. Furthermore, former research studies showed Chinese children’s ability for understanding emotions stabilized at the age of 5 (Wang et al., 2010). However, it would indeed reduce the diversity of children’s facial expressions, and the data we have now might not represent the expression display situation of other age groups. A larger range of age would be considered for future work.

Secondly, adults only were recruited as evaluaters in the current study. With the purpose of validating the new obtained emotional expression set, adults would be more understandable to facial emotion recognition and validation procedures. Recruiting children as raters to evaluate their same-aged peer’s facial expressions, comparing the efficiency with adult raters and thereby further examining the effect of age on facial emotion recognition, will be our next move.



CONCLUSION

In this paper, we presented the QPFE set, the first independent Chinese children’s facial stimulus set. The database includes five discrete positive emotions (interest, contentment, relief, pride, and amusement) in addition to the traditionally well-studied basic emotions in two subsets. The overall mean agreement rate and kappa were highly comparable with existing facial stimulus sets. The felt experience acting method successfully induced some positive emotions among the preschoolers, with the finding that certain positive emotions (i.e., amusement and pride) received better identification than others. In general, the data would contribute to the local and cross-cultural emotion-face research, especially enriching the absence of literature on positive emotions and children’s emotion expressions.
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