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Abstract

Despite theoretical claims that emotions are primarily communicated through prototypic facial
expressions, empirical evidence is surprisingly scarce. This study aimed to: (1) test whether
children produced more components of a prototypic emotional facial expression during situations
judged or self-reported to involve the corresponding emotion than situations involving other
emotions (termed “intersituational specificity”), (2) test whether children produced more
components of the prototypic expression corresponding to a situation’s judged or self-reported
emotion than components of other emotional expressions (termed “intrasituational specificity”),
and (3) examine coherence between children’s self-reported emotional experience and observers’
judgments of children’s emotions. One hundred and twenty children (ages 7-9) were video-
recorded during a discussion with their mothers. Emotion ratings were obtained for children in 441
episodes. Children’s nonverbal behaviors were judged by observers and coded by FACS-trained
researchers. Children’s self-reported emotion corresponded significantly to observers’ judgments
of joy, anger, fear, and sadness but not surprise. Multilevel modeling results revealed that children
produced joy facial expressions more in joy episodes than non-joy episodes (supporting
intersituational specificity for joy) and more joy and surprise expressions than other emotional
expressions in joy and surprise episodes (supporting intrasituational specificity for joy and
surprise). However, children produced anger, fear, and sadness expressions more in non-
corresponding episodes and produced these expressions /ess than other expressions in
corresponding episodes. Findings suggest that communication of negative emotion during social
interactions—as indexed by agreement between self-report and observer judgments—may rely
less on prototypic facial expressions than is often theoretically assumed.
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Several contemporary theories of emotion assume that emotional states are inherently linked
to a set of prototypic facial expressions (e.g., Ekman & Cordaro, 2011; Izard, 2011). This
assumption has provided the basis for countless studies of emotion communication in
infants, children, and adults. According to these theories, emotional facial expressions serve
as automatic “read-outs” of emotion experience and are automatically and spontaneously
produced when an emotion is felt or experienced, unless some higher-order social or
cognitive process causes these expressions to be controlled (i.e., overridden, masked, or
suppressed, Buck, 1994; Ekman, 1972). However, because some spontaneous expressive
behavior can be controlled, the extent to which prototypic expressions are produced during
social interactions is unclear (Russell, 1997).

Assessing the degree to which facial expressions serve as a window into the emotions of
others is further complicated by the use of contrived laboratory paradigms (e.g., viewing
emotion eliciting films or pictures presented in a solitary context) that may not adequately
represent the nature of emotion communication in real life. For example, emotions are often
communicated between people (Parkinson, 2005), implying that real-life emotional
situations are to some extent social (rather than solitary) in nature. This distinction is
important, as many studies present support for the “audience effect” where expressivity is
influenced by the perceived or actual presence of others (e.g., Fernandez-Dols & Ruiz-
Belda, 1995; Fridlund, 1991; Fridlund et al., 1990; Holodynski, 2004; Ruiz-Belda,
Fernandez-Dols, Carrera, & Barchard, 2003). Thus, facial responses may depend not only on
emotional events but also on the social context of the event. Social presence is theorized to
influence emotion expression by influencing social appraisals (Manstead & Fischer, 2001).
Specifically, facial expressions may communicate the social motives of an expressor, and
these motives impact how individuals appraise or judge the other person’s reactions to an
emotional situation. Thus, it is clear that the use of more naturalistic and social laboratory
paradigms, including interpersonal interactions and other social situations, provide more
ecologically valid tests of the correspondence between expressed and experienced emotion.

Furthermore, because the majority of past research has focused on emotion communication
in adults, it is not clear to what extent spontaneous facial expressions reflect children’s
emotion experience. Adults regularly manage their expressive behaviors in accordance with
culturally-, socially-, or personally-derived display rules; thus, most facial expressions
displayed during social interactions may reflect highly controlled behavior rather than
genuine responses to emotional events. Developmental studies of emotional facial
expressions that focus on children—who can communicate emotion but are not yet fully
constrained by cultural, social, or personal display rules and have not yet mastered their
regulatory skills—stand to make a unique and important contribution to our understanding
of how emotions are communicated throughout the lifespan.

The present study sought to advance the field by examining the communicative value of
children’s spontaneous facial expressions during emotion-eliciting conversations with their
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mothers. Specifically, the primary goal was to identify the extent to which children’s
experienced emotions were conveyed using prototypic facial expressions during these
conversations. To do so, this study assessed children’s self-reported emotions and observers’
emotion judgments in relation to anatomically-based facial coding provided by trained
researchers. A secondary goal was to compare children’s self-reports to observers’
judgments to determine the extent to which children’s emotions were effectively
communicated overall.

Spontaneous Facial Expression by Adults

The automatic read-out hypothesis

Previous laboratory studies with adults have provided some—albeit limited—support for the
“automatic read-out” hypothesis. A narrative review of ten studies investigating spontaneous
emotion expression indicated generally moderate correlations between emotion-specific
facial expressions and self-reports of the basic emotions of happiness, sadness, fear, anger,
disgust, and/or distress (Matsumoto, Keltner, Shiota, O’Sullivan, & Frank, 2008). The
studies varied in their procedures for eliciting emotional expressions. For example, some
involved viewing emotion stimuli in private so that no display rules would be expected to be
operating (e.g., Rosenberg & Ekman, 1994). Others involved conversations on emotion
topics with an interviewer (Bonanno & Keltner, 1997) during which expressive regulation
might (or might not) take place. Still, taken together, such studies provide important
information about the role of prototypic expressions in emotion communication, and suggest
that experienced emotion is sometimes—nbut not always—accompanied by the production of
a corresponding emotional facial expression. It is notable, however, that in four cases (two
for disgust and two for sadness), a negative emotion was positively correlated with its
corresponding negative emotional expression, and, in four other cases, these same self-
reported emotions (i.e., disgust and sadness) were also positively correlated with other
negative emotional expressions (e.g., anger, contempt, fear and/or pain). Thus, these
investigations suggest limited correspondence between spontaneous emotion expression and
emotion experience. Indeed, facial expressions for emotions not self-reported by expressers
may sometimes be produced (e.g., Fernandez-Dols, Carrera, & Crivelli, 2011; Fernandez-
Dols, Sanchez, Carrera, & Ruiz-Belda, 1997).

As noted, one limitation of several studies which Matsumoto and colleagues (2008)
reviewed is that measures of emotion expression and experience were averaged across
extended time intervals rather than taken at the same moment in time. Another limitation is
that virtually none of these studies examined their data using two stringent criteria that could
produce stronger evidence for (or against) the automatic-readout hypothesis. Several decades
ago, Hiatt, Campos, and Emde (1979) articulated two criteria for determining whether a
facial expression was differentially associated with a particular emotion. The first is
Intersituational specificity—the degree to which a presumptive emotional expression was
produced more often in situations eliciting the target emotion than in situations that elicit
other emotions. For example, is the prototypic anger facial expression shown significantly
more often in anger situations than in situations of sadness, fear, and disgust? The second
criterion is intrasituational specificity—the degree to which a presumptive emotional
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expression was produced more often than other emotional expressions in a situation eliciting
its corresponding emotion. For example, is the prototypic anger facial expression produced
significantly more often than fear, sadness, and disgust facial expressions in a situation that
elicits primarily anger in the expresser? Campos and colleagues have argued that both
criteria must be met in order to demonstrate adequate or convincing support for the
automatic-read out hypothesis.

In our study, we employed these two criteria to investigate the spontaneous production of
emotional facial expressions in children. Reflecting our interest in the role of prototypic
facial expressions during social interactions, we chose to examine children’s facial behavior
during conversations with their mothers rather than children’s solitary responses to
standardized emotion elicitors.

The communicative value of prototypic facial expressions

As described above, empirical investigations of the “automatic read-out” hypothesis have
often compared self-reported emotion to some objectively-derived set of facial behavior
codes. It is assumed that an observer’s inferences are similarly based on prototypic facial
behavior; observers are thought to rely on prototypic facial expressions to infer how others
are feeling. However, the inferential utility of prototypic facial expressions is unclear, as
many studies have demonstrated weak links between theoretically-assumed facial
configurations and judged emotion (e.g., Carroll & Russell, 1996, 1997). To further
investigate the communicative value of children’s facial expressions, we applied the two
criteria of inter- and intrasituational specificity to observers’ judgments of children’s
emotions.

Developmental Processes

Developmental researchers have been particularly interested in the role of emotional
expressivity in children’s social and emotional adjustment. According to several theories of
emotional development (Campos & Barrett, 1984; Campos, Mumme, Kermoian, & Campos,
1994; lzard, 1978, 1984) and several models of emotional competence (Halberstadt,
Denham, & Dunsmore, 2009; Saarni, 1999), the ability to effectively communicate one’s
emotions to others in a socially-appropriate manner increases across childhood and is
positively related to children’s behavioral, social, and emotional adjustment (Halberstadt,
Parker, & Castro, 2013). For example, children who express emotion in socially-appropriate
ways (such as expressing positivity in the classroom setting) tend to demonstrate greater
social skill and academic achievement (Denham et al., 2003; Hernandez et al., 2016;
Sallquist, Didonato, Hanish, Martin, & Fabes, 2012).

One limitation of these, studies, however, is the aggregation of facial expressions into global
valence-based codes that specify a percentage of time children spent displaying positive or
negative affect in the face (e.g., Casey, 1993). Not only does this approach reduce data from
numerous individual coding units to unidimensional scales, it also reduces potential
variability in the expression of multiple emotion components. Therefore, as with research on
adults, it is not clear how often children’s facial expressions of discrete emotions (e.g.,
anger, fear, sadness) are spontaneously produced when emotion is experienced during the
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course of a given social interaction or to what extent they are the primary means through
which emotion communication takes place during such an interaction.

By the elementary school years, children have accumulated substantial experience in
expressing emotion but are increasingly situated within social and interpersonal contexts that
might constrain this expression. Elementary-school-age children show an increasing
capacity to manage their emotional experiences and expressions (Eisenberg & Morris, 2002;
Holodynski, 2004; Pons, Harris, & de Rosnay, 2004), which is not yet fully mature. For
example, third-grade children do not feel the need to regulate their emotions as much as
older children (Zeman & Garber, 1996). There also appear to be differences in children’s
expressivity across communicative contexts. For example, children are more comfortable
expressing emotion with their mothers than with their peers (Zeman & Garber, 1996).
Because the family is considered a primary context for elementary-school-age children’s
emotion socialization and development (Dunsmore & Halberstadt, 1997; Eisenberg,
Cumberland, & Spinrad, 1998), it may be especially relevant to examine children’s
emotional expression in this context.

For these reasons, our study focused specifically on third-grade children in conversation
with their mothers. These children were expected to behave in a relatively naturalistic
manner, although some regulation may be taking place, as might be the case in any
laboratory-based assessment of behavior. However, by studying children in this specific
context, we can begin to explore the extent to which children spontaneously use prototypic
facial expressions to communicate emotion in situations that approximate the opportunities
and challenges of everyday life.

Emotion Coherence

Coherence among various emotion systems is a central tenet of basic emotion theory
(Ekman, 1972, Ekman, 1993). An extension of this principle concerns the coherence
between reported and judged emotion; that is, the observed agreement between how a person
feels and how other people think a person feels. Past research has found a moderate link
between self-reported and judged emotion in children and adults (e.g., Castro, Halberstadt,
Lozada, & Craig, 2015; Matsumoto & Kupperbusch, 2001). However, it is unclear to what
extent this coherence is reliant upon facially-communicated emotion, as these studies did not
include the anatomically-based coding of facial expressions. Coherence between self-
reported and judged emotion should emerge if emotions are communicated through
prototypic facial behaviors, as such behaviors would serve as emotional signals that are
conveyed by the sender and subsequently received by the decoder. However, coherence may
also be high if emotions are communicated through other means beyond facial expressions.
For example, children may communicate their emotional experiences through channels other
than facial expressions, including through their vocal and bodily nonverbal behavior
(Bachorowski, 1999; Boone & Cunningham, 2001). Thus, it is possible to observe high
coherence between self-reported and judged emotion in the absence of associations between
prototypic facial behavior and emotion judgments/ratings, suggesting that the face may not
be the primary channel through which emations are interpersonally communicated. To
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address this possibility, we also investigated the coherence between children’s self-reported
emotion and observers’ judgments of children’s emotional behavior.

The Present Study

The present research included two goals: First, we aimed to examine the degree to which
children’s emotions were communicated through prototypic facial expressions, and second,
we aimed to examine the coherence between children’s experienced and judged emotion.
Evidence that children’s facial behaviors do map onto their self-reports and/or observers’
judgments would support the automatic read-out hypothesis and demonstrates that facial
behaviors have some communicative value; if instead children’s facial behaviors do not
correspond to their experienced or judged emotion, and children’s self-reports and
observer’s judgments do cohere, then multimodal expressions may hold greater
communicative value over facial behaviors. To address our research goals, we measured
third-grade children’s spontaneous emotional expressions during an emotion-eliciting
conversation with their mothers in the laboratory.

Specifically, we tested the automatic read-out and communicative value hypotheses by
comparing the children’s self-reports and observers’ emotion judgments to the children’s
facial expressions. To do so, we determined whether children: (1) produced significantly
more components of the prototypic joy, anger, fear, sadness, surprise, and disgust expression
during episodes in which they or the observers indicated that the children were experiencing
the corresponding emotion in comparison to episodes in which the children reported or were
judged as experiencing a different emotion (supporting intersituational specificity) and (2)
produced significantly more components of the prototypic joy, anger, fear, sadness, surprise,
and disgust expressions than components of the expressions for other emotions in episodes
corresponding to their self-reported or observer-judged emotion (supporting intrasituational
specificity).

Second, to investigate the hypothesis that children effectively communicate their emotions to
observers across multiple channels, we compared children’s self-reports of their emotions to
the observers’ judgments of children’s emotional behavior. Consistent with past research, we
expected a moderate degree of coherence between children’s self-reports and observers’
judgments. Moreover, to the extent that emotions are communicated via multiple channels,
we expected this coherence regardless of whether children’s facial behaviors mapped onto
their self-reports or observers’ judgments.

Method

Participants

Child participants were third-grade children who took part in a larger investigation of
parental emotion socialization and child emotion understanding (Castro, Halberstadt, &
Garrett-Peters, 2016; Rogers, Halberstadt, Castro, MacCormack, & Garrett-Peters, 2016).
Videoclips of 120 children (55 girls, 65 boys) between the ages of 7 and 9 (M=8.71, SD =
0.34) from the original study were selected for this study. Children were identified by their
mothers as African American (V= 69), European American (N = 49), or Biracial (V= 2).
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Children represented a range of socioeconomic backgrounds, as evidenced by maternal
education levels (Medlian = 14 years, some college education; range: 101" grade to college
degree) and total family income (Median= $86,000; range: $4,800 to $420,000).

In addition, 9 untrained undergraduate research assistants (6 female, 3 male) at a large
Southeastern public university served as observers for the present study. Six of the observers
were European American, two were African American, and one was Indian American.
Observers ranged in age from 19 to 26 years and were assigned to the project as part of a lab
course focused on conducting independent research in psychology.

All study procedures were approved by the Institutional Review Board for the Protection of
Human Subjects in Research at North Carolina State University (NCSU IRB#1822).

Conflict discussion—Following Gunlicks-Stoessel and Powers (2008) and Welsh and
Dickson (2005), children engaged in a 7-minute discussion with their mothers about an area
of disagreement or conflict. Conflict topics were independently generated by children and
their mothers; topics that were reported by both dyad members served as talking points
during the discussion. Areas of conflict included homework, bedtime, chores, and siblings.
Dyads were told to discuss each area of conflict until the 7 minutes had passed and were
reminded that the goal was to discuss the conflict and potentially work toward a resolution.
Mothers and children were video-recorded separately in these discussions to document their
faces, upper-bodies, and voices, and to maximize the quality of material for facial coding;
only the child recordings are relevant to this study.

Child self-reported emotions—Fifteen consecutive 10-second episodes from the
beginning of each discussion were extracted into videoclips. The fist videoclip began
approximately 30 seconds into the conflict discussion to allow mothers and children
sufficient time to acclimate to the discussions. Fifteen 10-second videoclips were then
extracted for each mother-child dyad with no interruptions between videoclips (i.e., 15
consecutive videoclips). The same procedure was followed for all dyads. Children viewed
each videoclip from their own discussion and identified what they were feeling using a
forced choice procedure. Given emotion understanding skill between the ages of 7 and 9
(Pons et al., 2004) and assessment from pilot testing, we asked the children to select among
six emotion families corresponding to the six basic emotion categories (i.e., joy, anger, fear,
sad, surprise, disgust), and we provided each emotion family with two or more related
emotion terms. Specifically, joy was presented as “happy/pleased/proud,” angerwas
presented as “irritated/frustrated/mad,” fearwas presented as “anxious/worried/afraid,” sad
was presented as “sad/hurt,” surprise was presented as “curious/interested/surprised,” and
disgustwas presented as “disgust/contempt.” Children could also select “no emotion” or
report another emotion not presented in the list. For each episode, children verbally
indicated their choice among the emotion families to a research assistant who recorded their
selections on a prepared answer sheet. Children then rated how strongly they experienced
this emotion on a 5-pt scale (1= Just a Little to 5 = Very Strongly) as an indicator of
emotional experience intensity.
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Emotion judgments by observers—Following past research (Castro et al., 2015), the 9
observers engaged in the same emotion judgment procedure as did children, viewing each
10-second videoclip and then identifying what the child in the videoclip was feeling. To aid
their judgments, observers were given the basic definition of each emotion term within each
emotion family as well as the nonverbal cues (including facial, vocal, and bodily cues)
typically associated with each discrete emotion. To illustrate, #gppy was defined as “a
positive emotion indicative of pleasure, contentment, or general satisfaction with an event”
and was characterized by “raised cheeks and crow’s feet at the corners of the eyes, a smile
displayed by the mouth, laughter and quick speech.” For full judgment instructions and
guide, see Supplemental Materials. Observers were told to focus on children’s nonverbal
behaviors (how children said something) rather than children’s verbal expressions (what
children said). Observers first viewed the entire video-recorded discussion and then coded
each individual episode from start to finish. If multiple emotions were expressed within a
given 10-second episode, observers were told to select the emotion that was most salient
throughout the episode as indicated by intensity and duration. Mixed emotion ratings were
not allowed.

Episode selection for facial coding—In order to address our questions regarding the
role of facial expressions in effective emotion communication, we selected a subset of
videoclips in which emotions were clearly communicated by children; our criterion was the
agreement among the 9 independent observers. To determine this, we calculated an
expressive clarity value for each episode (Noller, 2001; for recent example see Castro et al.,
2015). Specifically, for each episode, we identified the emotion category most frequently
chosen by the observers (including the category of “no emotion”). We then calculated an
expressive clarity score by dividing the number of observers who chose that emotion
category by the total number of observers. To illustrate, when all 9 observers agreed on an
emotion (e.g., anger) for a given episode, then the episode was high on clarity and received a
value of 1.0. If instead only 3 observers agreed on an emotion (and the other 6 observers
distributed their choices over other emotions), then the episode had a score of .33. A
threshold value of .78 (or agreement by 7/9 observers) was used to identify a subset of
episodes for facial coding. This resulted in a sample of 441 episodes across 120 children.
Importantly, this final sample of episodes represented a range of emotional intensities:
Children reported feeling an emotion “just a little” in 24% of episodes and “very strongly”
in approximately 14% of episodes, with the remaining episodes falling in between these
intensities (full intensity statistics reported in supplemental materials).

Anatomically-based facial coding—Children’s facial expressions were coded using the
Facial Action Coding System (FACS; Ekman, Friesen & Hager 2002). FACS is a
comprehensive anatomically-based system in which coders identify the muscle movements
and contractions involved in a facial expression and code them into individual coding units
—referred to as Action Units or AUs. FACS coding thus occurs at the level of the muscle
movement rather than the emotion expression; coders must identify whether specific facial
muscles are activated (or not) without consideration of whether they are involved in an
emotion-related configuration of facial movements. Although unsuitable for infants and
possibly toddlers due to age differences in facial morphology, FACS has been successfully
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used with children as young as 3-years of age (Camras, Chen, Bakeman, Norris, & Cain,
2006).

The 441 episodes were FACS-coded by a trained coder (the first author). The coder first
reviewed the FACS Investigator’s Manual and practice materials (Ekman et al., 2002) under
the supervision of a FACS-certified researcher (the fourth author). Reliability was then
established between the two coders on the materials used in the present study. To do so, a
subset of episodes (7%) was scored by both coders. Inter-rater reliability was calculated
following the formula provided in the FACS Investigators Manual (number of agreements x
2/total number of unique codes). The average reliability score was .88, thus substantially
exceeding the conventionally-acceptable score for FACS coding (i.e., .70, Ekman et al.,
2002).

Emotion interpretation of facial codes: The presence of emotion-relevant configurations
of AUs was determined based on the recommendations and guidelines developed by Ekman
and colleagues as presented in the FACS Investigator’s Manual (Ekman et al., 2002) and on
configurations described by lzard and colleagues based on his research with infants and
children (lzard, Dougherty & Hembree, 1983). More specifically, for each episode, the AUs
produced in the upper face (i.e., brow/eye areas) and lower face (i.e., nose/mouth areas) were
separately examined to determine the presence or absence of configurations hypothesized to
express each of six basic emotion categories: joy, anger, fear, sad, surprise, and disgust (for
configurations, see Table 1). This process resulted in six FACS-based expression (FBE)
scores for each episode. Scores ranged from 0 to 2: “2” indicated that an emotion-relevant
configuration was produced in both upper and lower areas of the face (full prototypic
expression), “1” indicated that an emotion-relevant configuration was produced in either the
upper or lower part of the face (partial prototypic expression), and “0” indicated that an
emotion-relevant configuration was not produced at all. Our decision to code partial
expressions (codes of “1”) reflects past practices by other developmental investigations of
discrete emotions (e.g., 1zard & Abe, 2004) and was designed to widen the range of
expressions explored within our study. Frequencies of each score for each emotion are
presented in Table 1.

Descriptive Results

As shown in the right three columns of Table 2, children produced more partial emotional
facial expressions (consisting of movements in the upper or lower face, but not both areas)
than complete prototypical facial expressions (consisting of movements in both the upper
and lower face areas) during a conflict discussion with their mothers. The 441 episodes
(selected for the present study on the basis of their expressive clarity scores, see above)
varied in their distribution across emotion categories as indicated by the child self-reports
and observer judgments (see left two columns in Table 2). For children’s self-reports, the
most frequent emotion category was joy, followed by “no emotion”, or another emotion not
captured by the seven response options. Similar frequencies of episodes fell into the
categories of child-reported anger, fear, sad, and surprise. Disgust episodes as reported by
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children were relatively infrequent. For the observer judgments, the most frequent emotion
category was that of “no emotion,” followed by surprise, anger, and joy. Relatively few
episodes were categorized as displaying fear, and no episodes were identified as displaying
disgust by observers.

Analytic Strategy

Situations (episodes) identified by child self-report and observer judgment were analyzed
separately to allow for evaluation of the automatic read-out hypothesis (using the self-report
data) and the communicative value of the children’s facial expressions (using the observer
judgments). To assess our hypotheses, we examined whether children’s facial behavior
demonstrated intersituational specificity (e.g., they produced joy expressions more often in
joy episodes than in non-joy episodes) and intrasituational specificity (e.g., they produced
joy expressions more than other emotional expressions in joy episodes). Figures 1 and 2
illustrate the mean FBE scores for each category of emotional episodes as identified by child
self-report and observer judgment, respectively (for specific estimates, see supplemental
materials).

To evaluate the intersituational and intrasituational specificity of the children’s facial
behavior, we conducted a series of multilevel models (Raudenbush & Bryk, 2002) in Mplus
version 7.4 (Muthén & Muthén, 1998-2015). Multilevel modelling is the ideal analytic
strategy for our data for two reasons. First, because our data included multiple episodes
nested within children, our data are considered “multilevel”, with episodes at Level 1 nested
within children at Level 2. In this way, our analyses are similar to a repeated measures
analysis of variance, with episodes measured repeatedly within children. However,
multilevel modeling differs from a repeated-measures analysis of variance in that equal cell
sizes are not required. Thus, multilevel modeling provides a second advantage in the
analysis of unbalanced data. Given that the number of episodes varied across children
(ranging from 1 to 11), multilevel modeling is the more appropriate analysis method for our
data.

Intersituational and Intrasituational Specificity Multilevel Models

Fully unconditional models—We first conducted fully unconditional models (e.g.,
Raudenbush & Bryk, 2002) to determine whether there was sufficient variability at Level 1
(within-children) and Level 2 (between-children). These models are essentially null models
that include only the intercept with no predictors, yielding a fixed effect for the intercept and
random effects for the Level 1 (within-child) and Level 2 (between-child) residual variances.
Results then provide estimates of the relative significant variability at each level of the
model. Two sets of fully unconditional models were estimated.

First, we partitioned variance for the intersituational specificity dependent variables; for
these analyses, FBE scores for joy, anger, fear, sadness, surprise, and disgust were entered as
continuous dependent variables with no observed predictors. Results indicated that 52.17%
of the variability in joy facial expressions was between-children (tgg = 0.36, p< .001) and
47.83% was within-children (o2 = 0.33, p<.001). In contrast, 21.05% of the variability in
anger facial expressions was between-children (tgg = 0.08, p=.002) and 78.95% was
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within-children (o2 = 0.30, p < .001). For fear facial expressions, 25.58% of the variability
was between-children (tgp = 0.11, p= .001) and 74.42% was within-children (o2 = 0.32, p
<.001). For sad facial expressions, 28.00% of the variability was between-children (tpg =
0.07, p=.001) and 72.00% was within-children (o2 = 0.18, p < .001). For surprise facial
expressions, 28.30% of the variability was between-children (tgg = 0.15, p<.001) and
71.70% was within-children (o2 = 0.38, p< .001). Similarly, for disgust facial expressions,
9.09% of the variability was between-children (tpg = 0.02, p=.018) and 90.91% was
within-children (o2 = 0.20, p< .001). Second, we partitioned variance for the intrasituational
specificity dependent variable: we conducted a fully unconditional model on children’s FBE
scores nested within all six discrete emotion categories. This analysis revealed that 4.44% of
the variability in facial expression was between-children (zgg = 0.02, p=.001) and 95.56%
was within-children (o2 = 0.43, p < .001).

Together, results from these fully unconditional models demonstrated significant and
sufficient within-child variability in children’s FACS-based emotional expressions,
indicating that children’s FBE scores varied significantly across emotional episodes and
supporting further predictive models. Given that the amount of variability between-children
(Level 2), though significant, was relatively low across models, and because we did not have
any hypothesized predictors at the between-child level, we continued with Level 1 models
only.

Random coefficients regression models—We then conducted four series of random
coefficients regression models (Kahn, 2011; Raudenbush & Bryk, 2002) with non-randomly
varying slopes to test our inter- and intrasituational specificity hypotheses.

Intersituational specificity models: Two series of models were used to address our
hypotheses regarding intersituational specificity (e.g., whether children produced FACS-
based joy expressions more in joy episodes than in non-joy episodes). The first series
consisted of six models predicting children’s FBEs of joy, anger, fear, sadness, surprise and
disgust with children’s self-reported feelings of joy, anger, fear, sadness, surprise, disgust,
other emotion, and no emotion as Level 1 (within-child) predictors (see Table 3). The second
analytic series consisted of five models that predicted children’s FBEs of joy, anger, fear,
sadness, and surprise with observers’ judgments of children’s emotions as joy, anger, fear,
sadness, surprise, and no emotion as Level 1 predictors (see Table 4). Because no episodes
were rated by observers as displaying disgust, observers’ disgust ratings were not entered as
a predictor nor were FACS-based disgust expressions treated as a dependent variable in the
second series of models.

In each model, binary dummy-coded episode variables were used to test whether FBEs of a
given emotion category varied significantly between the different emotional episodes as
identified by the children (and then secondly, as identified by observers). For example, we
tested whether FACS-based joy expressions varied significantly between child-identified joy
episodes (and secondly, between observer judgments) and episodes identified as anger, fear,
sadness, surprise, disgust, other emotion, and no emotion.
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Below, we illustrate the basic equations for the joy model using observer-rated episodes as
predictors; similarly constructed equations were created for the intersituational specificity
models using the child self-reports:

Level 1: FACS-based Joy Expression;j = Bojj + B1ij(Anger Episode Dummy Code) +
Boij(Fear Episode Dummy Code) + B3jj(Sad Episode Dummy Code) + Bajj(Surprise
Episode Dummy Code) + Bsjj(No Emotion Episode Dummy Code) + rjj

Level 2: Boi = yoo + Uoi

B1i = v10
B2i = Y20
Bsi = Y30
Bai = va0
Bsi = ¥s0

In Level 1, the intercept, Bojj, is defined as the expected FACS-based joy expression score
for child 7for episode /. The slopes, B1, B2, B3, P4, and Bs, reflect the expected difference in
FACS-based joy expression scores between episodes identified by observers as joy and
episodes identified by observers as anger (B1), fear (B2), sad (B3), surprise (B4), and no
emotion (Bs). The error term, rjj, represents a unique effect associated with child 7 (i.e., how
much that individual varies across episodes). The individual intercept (Bo;) and slopes (B1,
B2, B3, P4, Ps) become the outcome variables in the Level 2 equations, where the average
FACS-based joy expression score for the sample for observer-identified joy episodes (i.e.,
when Anger Episode Dummy Code, Fear Episode Dummy Code, Sad Episode Dummy
Code, Surprise Episode Dummy Code, and No Emotion Episode Dummy Code = 0) is
represented by yqo, the average difference in FACS-based joy expression scores between joy
and anger episodes is represented by y1q, the average difference in FACS-based joy
expression scores between joy and fear episodes is represented by y,q, the average
difference in FACS-based joy expression scores between joy and sad episodes is represented
by y30, the average difference in FACS-based joy expression scores between joy and
surprise episodes is represented by y40, and the average difference in FACS-based joy
expression scores between joy and no emotion episodes is represented by -ysq. Positive y
coefficients indicate that children produced greater FACS-based joy expressions in joy
episodes than non-joy episodes (i.e., supporting intersituational specificity), whereas
negative -y coefficients indicate that children produced fewer FACS-based joy expressions in
joy episodes than non-joy episodes (i.e., lack of intersituational specificity). The extent to
which children vary from the sample average in FACS-based joy expression scores is
represented by ug;. The remaining inter-situational models (with observer judgments and
child self-reports as predictors) consisted of similar equations: observer-identified and child
self-reported episodes were dummy coded and entered into the model as binary predictors,
with the target emotional episode (i.e., the emotional episode matching the FBE dependent
variable) serving as the referent group. Additional equations are omitted here to eliminate
redundancy.
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I ntersituational specificity resultsfor child self-report episodes: Overall, there was weak
support for the intersituational specificity hypotheses for emotion episodes identified by
children’s self-report (see Table 3). As might be expected, children produced significantly
greater FACS-based joy facial expressions in episodes where they said they felt joy than in
episodes where they said they felt fear (B = -.20, p=.001), sad (p = -.15, p=.046),
surprised (B = -.19, p=.004), some other emotion (f = -.21, p=.017), or no emotion (p =
-.32, p<.001), but surprisingly, FACS-based joy facial expressions did not vary
significantly between episodes where children felt joy and episodes where children felt
anger (B =-.14, p=.060) or disgusted (p = —.08, p=.134). This model explained 4.3% of
the within-child variance in children’s joy facial expressions.

Children’s FACS-based anger facial expressions did not vary significantly between episodes
where children felt angry and episodes where children felt joy (B = -.11, p=.133), fear (B
=.06, p=.387), sad (B =.00, p=.979), surprise (B =-.08, p=.204), disgust ( =-.00, p
=.3948), some other emotion (B = .02, p=.778), or no emotion (B = -.08, p=.328).
Children produced significantly greater FACS-based fear expressions in episodes where
children felt fear than in episodes where children felt no emotion (p = -.22, p=.009).
However, children’s FACS-based fear expressions did not vary significantly between
episodes where children felt fear and episodes where children felt joy (B = -.05, p=.585),
anger (B =-.06, p=.475), sadness (f = .03, p=.718), surprise (f = -.05, p=.590), disgust
(B =-.05, p=.411), or some other emotion (B = —.04, p=.682). This model accounted for
4.0% of the within-child variance in children’s fear facial expressions.

Children’s FACS-based sad facial expressions did not vary significantly between episodes
where children felt sad and episodes where children felt joy (B = -.02, p=.830), anger (B
.01, p=.912), fear (B =-.02, p=.737), surprise (B =-.03, p=.673), disgust (B =.03, p
=.695), some other emotion (p = .04, p=.753), or no emotion (B = -.00, p=.991).
Similarly, children’s FACS-based surprise facial expressions did not vary significantly
between episodes where children felt surprised and episodes where children felt joy (B = -.
10, p=.276), anger (B = -.08, p=.221), fear (B = -.03, p=.646), sad (p = -.10, p=.215),
disgust (B = .02, p=.674), some other emotion (p = -.09, p=.271), or no emotion (p =-.
04, p=.603). Children produced significantly greater FACS-based disgust facial expressions
in episodes where children felt disgusted than in episodes where children felt anger (p = -.
18, p=.017) or fear (B =-.17, p=.032). However, children’s FACS-based disgust facial
expressions did not vary significantly between episodes where children felt disgusted and
episodes where children felt joy (B = —.20, p=.062), sadness (B = -.15, p=.091), surprise
(p =-.11, p=.188), some other emotion (B = -.20, p=.057), or no emotion (B =-.19, p
=.099).

I ntersituational specificity results for observer episodes. Results from the observer
judgments provided partial support for the intersituational specificity hypotheses (see Table
4). As might be expected, intersituational specificity was greatest for joy: Children produced
significantly greater FACS-based joy facial expressions in episodes categorized as joy by
observers than in all other episodes, including episodes categorized by observers as anger (B
=-0.73, p<.001), fear (p = -.30, p<.001), sadness (B = -.47, p<.001), surprise (p =-.
68, p<.001), and no emotion (B = -1.02, p<.001). The model explained 54.0% of the
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within-child variance in children’s joy facial expressions. Similarly, children produced
significantly greater FACS-based anger facial expressions in episodes categorized as anger
by observers than in episodes categorized as joy (B = —.33, p<.001), sadness (B =-.21, p
<.001), surprise (p =-.21, p=.007), and no emotion (f = —.35, p<.001) by observers.
However, children’s FACS-based anger facial expressions did not vary significantly between
observer-identified angry and fearful episodes (B = -.09, p=.188). This model explained
8.8% of the within-child variance in children’s anger facial expressions.

Intersituational specificity for fear facial expressions was found only in comparisons with
sad episodes: Children produced significantly greater FACS-based fear facial expressions in
episodes categorized as fearful by observers than in episodes categorized as sad by observers
(B =-.16, p=.043). However, FACS-based fear expressions did not vary significantly
between fear episodes and joy (B = -.16, p=.255), anger (B = -.06, p=.656), surprise (p =
-.18, p=.166), or no emotion episodes (p = —.28, p=.113). The model explained 2.8% of
the within-child variance in children’s facial expressions of fear.

With regard to sad facial expressions, children produced significantly greater FACS-based
sad facial expressions in episodes categorized as sad by observers than in episodes
categorized as joy (B = —.29, p=.040) or surprise (B =-.31, p=.033), but did not vary
significantly from FACS-based sad expressions produced in episodes categorized as anger (
=-.05, p=.763), fear (B = -.05, p=.550), and no emotion (p = -.33, p=.080). This model
accounted for 7.1% of the within-child variance in children’s sad facial expressions.

Lastly, children produced significantly greater FACS-based surprise facial expressions in
episodes categorized as surprise by observers than in episodes categorized as no emotion (
=-.19, p=.041). However, FACS-based surprise expressions did not vary significantly
between surprise episodes and joy (B = -.00, p=.958), anger (p = .06, p=.370), fear (p =
-.02, p=.761), or sadness episodes (f = —.05, p=.331). This model explained 4.7 % of the
within-child variance in children’s surprise facial expressions.

In sum, intersituational specificity was consistently supported only for joy expressions:
Children produced greater FBE of joy in episodes where they reported feeling or were
judged to be feeling joy than in all other emotional episodes (child-reported and observer-
identified). However, intersituational specificity was weaker or absent for negative emotional
expressions in child- and observer-identified episodes. We turn next to our intrasituational
specificity hypotheses and analyses.

Intrasituational specificity models: To address the hypotheses regarding intrasituational
specificity (e.g., whether children produced joy facial expressions more than other emotional
facial expressions in joy episodes), we conducted two additional series of multilevel models
examining children’s FBE scores within each category of emotion episode (as designated
according to either the observer judgments or the children’s self-reported emotion). Because
the FACS coding of each episode was used to generate expression scores for each of six
discrete emotions (i.e., FACS-based joy, anger, fear, sad, surprise, and disgust expressions),
children’s FBE scores (ranging from 0 to 2) were nested within the six expression categories
for each episode.
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The first series of analyses consisted of six models that compared children’s FBE scores
across the six discrete emotion expression categories within a subset of target emotional
episodes as indicated by child self-report (see Table 5). Each model included only those
episodes for which children indicated they were feeling a particular target emotion (i.e., joy,
anger, fear, sadness, surprise, or disgust). For example, in one model we included only those
episodes where children indicated that they felt joy so as to compare children’s FBE scores
for joy with their FBE scores for the other emotions. The second analytic series consisted of
five models that compared children’s FBE scores for the six discrete emotions within a
specified set of observer-identified emotional episodes (see Table 6). Again, each model
included only those episodes for which observers indicated a child was feeling a particular
target emotion (i.e., joy, anger, fear, sadness or surprise). For example, in one model we
included only those episodes where observers indicated that children were feeling joy so as
to compare children’s FBE scores for joy with their FBE scores for the other emotions.

In each model, binary dummy-coded episode variables were used to test whether the FBEs
of a given emation category varied significantly from the FBEs of the other emotion
categories in target emotional episodes as identified by the children (and then secondly, as
identified by observers). The discrete emotion matching the target emotional episode served
as the referent group in each model. For example, we tested whether children produced
FACS-based joy facial expressions more than other FACS-based emotional facial
expressions in episodes identified as joy by children themselves (and secondly, in episodes
identified as joy by observers); in this example, joy expressions served as the referent group.
Five binary dummy-coded independent variables were then created for anger expressions,
fear expressions, sad expressions, surprise expressions, and disgust expressions. Below, we
illustrate the basic equations for the observer-identified joy episode model; similarly
constructed equations were created for the intrasituational specificity models using the child
self-reports:

Level 1: FBE Scorejj = Bojj + B1jj(Anger Expression Dummy Code) + [B,j(Fear
Expression Dummy Code) + B3jj(Sad Expression Dummy Code) + B4ij(Surprise
Expression Dummy Code) + Bs;j(Disgust Expression Dummy Code) + rjj

Level 2: ﬁOi = Yoo * Upj

B1i = Y10
Bai = v20
Bsi = v30
Bai = v40
Bsi = ¥s0

In Level 1, the intercept, Bojj, is defined as the expected FBE score for child /for joy episode
J. The slopes, B1, B2, B3, P4, and PBs, reflect the expected difference in scores between FACS-
based joy expressions and FBEs of anger (B1), fear (B2), sad (B3), surprise (B4), and disgust
(Bs) in observer-identified joy episodes. The error term, rj;, represents a unique effect
associated with child 7 (i.e., how much that individual varies across observer-identified joy
episodes). The individual intercept (Bo;j) and slopes (B1, B2, B3, P4, Ps) become the outcome

Emotion. Author manuscript; available in PMC 2019 March 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Castro et al.

Page 16

variables in the Level 2 equations, where the average FACS-based joy expression score for
observer-rated joy episodes (i.e., when Anger Expression Dummy Code, Fear Expression
Dummy Code, Sad Expression Dummy Code, Surprise Expression Dummy Code, and
Disgust Expression Dummy Code = 0) for the sample is represented by -yqo, the average
difference in FBE scores between joy and anger expressions is represented by -y1¢, the
average difference in FBE scores between joy and fear expressions is represented by yoq, the
average difference in FBE scores between joy and sad expressions is represented by y3q, the
average difference in FBE scores between joy and surprise expressions is represented by
Y40, and the average difference in FBE scores between joy and disgust expressions is
represented by ysq. Positive y coefficients indicate that children produced greater FACS-
based joy expressions than other FACS-based emotional expressions in observer-identified
joy episodes (i.e., supporting intrasituational specificity), whereas negative -y coefficients
indicate that children produced fewer FACS-based joy facial expressions than other FACS-
based emotional expressions in observer-identified joy episodes (i.e., lack of intersituational
specificity). The extent to which children vary from the sample average in their FBE scores
for observer-identified joy episodes is represented by ug;. The remaining intrasituational
specificity models (including episodes identified by the observer judgments and children’s
self-reports) consisted of similar equations: the six expression categories were dummy coded
into five discrete emotion expression variables and these were entered as binary predictors at
Level 1. In each model, the referent emotion expression matched the target emotion episode
(e.g., anger expressions in anger episodes). Additional equations are omitted here to avoid
redundancy.

I ntrasituational specificity resultsfor child self-report episodes: Tables 5 and 6 present the
intrasituational specificity results for child-reported episodes and observer-identified
episodes, respectively. With regard to child-reported episodes, intrasituational specificity
was supported for joy expressions: For episodes where children said they felt joy, children’s
FACS-based joy expressions were significantly greater than FBEs of anger ( = -.39, p<.
001), fear (B =-.37, p<.001), sadness (p = -.47, p<.001), and disgust (p =-.39, p<.
001), and marginally greater than FACS-based surprise expressions (B = -.15, p=.058).
This model explained 19.2% of the within-child variance in children’s facial expressions
child-rated joy episodes.

There was less—and sometimes conflicting—support for intrasituational specificity for the
other emotions. For example, children’s FACS-based anger expressions were significantly
greater than FACS-based sad expressions (B = -.16, p=.015) and disgust expressions (f =
-.16, p=.006) in child-reported anger episodes, but were significantly /owerthan FACS-
based surprise expressions (B = .13, p=.034) in child-reported anger episodes. Moreover,
children’s FACS-based anger expressions did not vary significantly from FACS-based joy
expressions (B = .04, p=.754) and fear expressions (B = —-.11, p=.113) in episodes
identified by children as anger. This model explained 8.6% of the within-child variance in
children’s facial expressions in child-reported anger episodes. For child-reported fear
episodes, children’s FACS-based fear expressions did not significantly differ from children’s
FACS-based joy expressions (B = .00, p= 1.00), anger expressions (f = .05, p=.729), sad
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expressions (B = -.17, p=.086), surprise expressions (p = .22, p=.063), and disgust
expressions (B = -.11, p=.220).

Contrary to our expectations, for child-reported sad episodes, children’s FACS-based
sadness expressions were significantly /owerthan FACS-based anger expressions (B = .17, p
=.043), fear expressions (B = .146, p=.025), and surprise expressions (p = .27, p=.002),
and did not vary significantly from FACS-based joy expressions (B = .17, p=.119) or
disgust expressions (B = .06, p=.410). This model explained 5.6% of the within-child
variance in children’s facial expressions in child-reported sad episodes.

For child-reported surprise episodes, children’s FACS-based surprise expressions were
significantly greater than FACS-based joy expressions (f = —.26, p=.021), anger
expressions (B = -.36, p<.001), fear expressions (B = -.33, p=.001), sadness expressions
(B = —.45, p<.001), and disgust expressions (p = —.33, p<.001). This model explained
14.1% of the within-child variance in children’s facial expressions in child-reported surprise
episodes. Finally, for child-reported disgust episodes, children’s FACS-based disgust
expressions were significantly greater than FACS-based fear expressions (B = -.24, p<.
001) but did not vary significantly from FBEs of joy (B = .20, p=.3529), anger (B =-.00, p
=.984), sadness (p = —.08, p=.453), or surprise (p = .15, p=.304). This model explained
14.8% of the within-child variance in children’s facial expressions in child-reported disgust
episodes.

I ntrasituational specificity results for observer episodes: As might be expected, results
supported intrasituational specificity for children’s joy facial expressions in episodes
identified as joy by observers: Children’s FACS-based joy expressions were significantly
greater than FBEs of anger ( = -.83, p<.001), fear (B = -.76, p<.001), sadness (p = -.
89, p<.001), surprise (B = —-.56, p<.001), and disgust (B =-.79, p<.001), and for child-
reported joy episodes. This model explained 66.0% of the within-child variance in children’s
facial expressions in observer-identified joy episodes. However, there was generally less
support for intrasituational specificity for all other emotions in observer episodes.

For observer-rated anger episodes, children’s FACS-based anger expressions were
significantly greater than FBEs of joy (B = —.23, p=.001), fear ( = -.17, p=.003),
sadness (p = -.18, p=.005), and disgust (f = —.21, p<.001) but did not vary significantly
from FACS-based surprise expressions (B = .09, p=.201). This model explained 9.9% of
the within-child variance in children’s facial expressions in observer-rated anger episodes.
Given the number of predictors and the fact that only 10 episodes were rated by observer as
displaying fear (see Table 2), we avoided model misidentification by testing whether
children’s FACS-based fear expressions were significantly greater than all other expressions
in episodes identified by observers as displaying fear using a single Level 1 dichotomous
predictor (where fear expressions 1, else = 0). Contrary to our expectations, children’s
FACS-based fear expressions did not vary significantly from other FBEs for observer-rated
fear episodes (B = .20, p=.206). The model explained 3.9% of the within-child variance in
children’s facial expressions in observer-rated fear episodes. Also contrary to expectations,
children’s FACS-based sadness expressions did not vary significantly from FBEs of joy ( =
-.14, p=.271), anger (B =-.17, p=.118), fear (p =-.17, p=.144), surprise (p = .11, p=.
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357), and disgust (B = -.14, p=.320) for observer-rated sad episodes. Finally, for observer-
rated surprise episodes, children’s FACS-based surprise expressions were significantly
greater than FBEs of anger (f = -.25, p<.001), fear (B = —.31, p<.001), sadness ( = -.
43, p<.001), and disgust (B = -.32, p<.001) and were marginally greater than FACS-based
joy expressions (B = —.16, p=.057). This model explained 13.3% of the within-child
variance in children’s facial expressions in observer-rated surprise episodes.

Overall, there was mixed support for intrasituational specificity in children’s facial
expressions. Intrasituational specificity was highest for FACS-based joy expressions in joy
episodes (identified by both observers and children) and FACS-based surprise expressions in
surprise episodes (identified by both observers and children). However, inverse findings
emerged for child-identified episodes where intrasituational specificity was /owerthan
expected (i.e., for FACS-based anger and sad expressions), suggesting that intrasituational
specificity may not be well supported in negative emotional episodes identified by children.

Logistic Multilevel Models Predicting Child Reports from Observer Judgments

The intersituational specificity and intrasituational specificity analyses provided insight into
the extent to which children’s facial expressions mapped on to their own and observers’
emotion judgments. However, it is also important to examine the extent to which children’s
self-reports cohere with observers’ reports as a way to determine whether effective emotion
communication occurred overall and via multiple channels (i.e., face, voice, and body). As
shown in Table 7 (bolded values), observer emotion judgments matched children’s self-
reported emotions in 40% of episodes where a discrete emotion was reported, suggesting
some coherence between children’s reports and observers’ judgments. We conducted five
logistic regression models with non-randomly varying slopes to test the specific within-child
associations between observers’ judgements of children’s emotions and children’s ratings of
their own emotions. In these models, children’s emotion ratings were predicted with
observers’ emation judgments. To illustrate, the equations for children’s joy ratings were as
follows:

Level 1: Joy Child Self-Reportjj = Bojj + B1jj(Joy Observer Judgment) + rjj
Level 2: Boi = yoo + Uoi

B1i =710

In Level 1, the intercept, Bojj, is defined as the expected odds for children to report feeling
joy for child 7 for episode j. The observer slope, B1, reflects the expected difference in the
odds that a child reported they felt joy between episodes where observers said children were
feeling joy and episodes where observers said children were feeling something else (Byj).
The error term, rjj, represents a unique effect associated with child /7 (i.e., how much that
individual varies across episodes). The individual intercept (Bo;) and slope (1) become the

1FoIIowing a reviewer suggestion, we replicated the child self-report inter- and intrasituational specificity models with a subset of
highly intense episodes (i.e., episodes where children reported feeling a given emotion strongly or very strongly) to examine whether
specificity would be greater in highly intense situations. Results revealed similar patterns to those reported in text. Because the
constrained models included fewer episodes, thus limiting power, we report and interpret findings from the original, unconstrained
models.
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outcome variables in the Level 2 equations, where the average odds that children reported
feeling joy for episodes where observers said children were feeling something else (i.e., Joy
Observer Judgment = 0) for the sample is represented by yog and the average difference in
odds that children reported feeling joy between joy and non-joy episodes as identified by
observers is represented by y1g. Positive y coefficients indicate a positive within-child
association between children’s self-reports and observers’ judgments, whereas negative y
coefficients indicate an inverse within-child association between children’s self-reports and
observers’ judgments. The extent to which children vary from the sample average in odds
that they reported feeling joy is represented by ug;.

Associations between observer judgments and child reports—Mirroring the
results presented in Table 7, children’s self-reported emotions were generally associated
with observers’ judgments of children’s emotions. Specifically, when children reported
feeling joy, there were increased odds that observers said children were feeling joy than that
children were feeling something else (OR = 3.71, 95% CI = 1.76-7.79, p=.001); observers’
judgments of children’s joy explained 6.6% of the variance in children’s self-reports of joy.
Similarly, when children reported feeling angry, there were increased odds that observers
said children were feeling angry than that children were feeling something else (OR = 6.92,
95% CI = 2.66-18.03, p < .001). This model explained 13.8% of the variance in children’s
self-reports of anger. When children reported feeling fearful, there were increased odds that
observers said children were feeling fearful than that children were feeling something else
(OR =14.12, 95% CI = 1.93-73.29, p=.008). Observers’ judgments of children’s fear
explained 3.0% of the variance in children’s self-reports of fear. When children reported
feeling sad, there were increased odds that observers said children were also feeling sad than
that children were feeling something else (OR = 4.19, 95% CI = 1.09-16.08, p=.037). This
model explained 2.2% of the variance in children’s self-reports of sadness. However, there
was no significant within-child association between children’s self-reported surprise and
observers’ judgments of children’s surprise (OR = 0.36, 95% CI = 0.11-1.14, p=.083).
Because no episodes were judged by observers as displaying disgust, we could not conduct
any models predicting children’s self-reported disgust. Taken together, these results indicate
some coherence between children’s self-reported emotions and observers’ judgments of
children’s emotions of joy, anger, fear, and sadness, but not surprise.

Discussion

Our results suggest three important conclusions regarding third-grade children’s
spontaneous facial expressions. First, children rarely produced prototypic facial expressions
during an emotional interaction with their mothers (see Table 2). The low FACS-based
expression scores across emotion categories (see Figures 1 and 2 and supplemental
materials) indicate that episodes examined in the present study contained few fully
prototypic emotional expressions (consisting of both upper and lower facial behaviors).
Because children self-reported feeling no emotion in approximately 21% of episodes, one
possibility is that the social interaction that we investigated—a conflict discussion between
children and their mothers—was not intense enough to elicit strong sustained emotional
responses from children. This possibility may hold true even when children did report
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experiencing some emaotion, as that emotion may have been only mildly experienced.
Indeed, children in our study reported feeling low levels of emotional intensity in nearly
one-quarter of episodes. Stronger responses might have been observed with more extreme
situations that elicit more intense experiences of emotion (Bonanno & Keltner, 2004; Mauss,
Levenson, McCarter, Wilhelm, & Gross, 2005). However, numerous studies with adults
assessing intense emotional situations (e.g., bullfighting, viewing a horror film) also find
little evidence of prototypic emotional facial expressions (Fernandez-Dols et al., 1997,
Garcia-Higuera, Crivelli, & Fernandez-Dols, 2015; Reisenzein, Bérdgen, Holtbernd, &
Matz, 2006), contesting the assumption that prototypic facial behaviors are elicited more in
highly intense emotional situations. And, in at least some (i.e., 14%) of the episodes we
examined, children reported feeling a given emotion very strongly. We explored whether our
analytic models would provide a different pattern of results for highly intense episodes by
constraining our models to only those episodes where children reported feeling a given
emotion strongly or very strongly; results from these exploratory analyses revealed the same
overall patterns as did our original models. It remains unlikely, thus, that our results are due
to a lack of intense emotional elicitation. Moreover, because most daily emotional situations
may not elicit highly intense emotions, our results based on a more naturalistic social
interaction may accurately represent emotion communication in daily life.

Second, theoretical assumptions regarding the innate correspondence between experienced
and expressed emotion were generally unsupported. The automatic read-out and
communicative value hypotheses were supported for positive emotion only: Children
communicated their self-reported experience of joy through their facial expressions.
Similarly, children’s facial expressions of joy were more likely to occur in episodes for
which children were judged by observers as feeling joyful. However, a one-to-one
correspondence between children’s emotion experience and facially-expressed emotion was
weaker or nonsignificant for the negative emotions of anger, fear, sadness, and disgust. That
is, children failed to selectively produce expressions of anger, fear, sadness, and disgust in
episodes for which they said they felt (or were judged to be feeling) these emotions. Instead,
children frequently produced facial expressions for emotions not self-reported or judged as
often or even more often than they produced expressions corresponding to the (presumably
primary) felt or judged emotion. Together, these results suggest that there is little one-to-one
correspondence between feeling and showing negative emotions through the face in third-
grade children. This pattern is consistent with other laboratory research (e.g., Reisenzein,
Studtmann, & Horstmann, 2013) and with naturalistic observations of emotion expression in
both adults and infants (e.g., Camras, 1992; Garcia et al., 2015). In adulthood, a lack of
concordance between experienced and expressed emotion is thought to reflect adults’
motivations and abilities to manage their emotions, whereas in infancy, this lack of
concordance is thought to reflect the immature organization of infants’ emotional response
systems. Our study suggests a third possibility: that a relatively low degree of concordance
between facial behaviors and emotion experiences may be a common phenomenon that is
continuous throughout the lifespan. Longitudinal research that exposes the same individuals
to different emotion-eliciting situations may prove especially useful in further testing this
possibility.
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Finally, the moderate coherence between children’s self-reported emotion and observers’
judgments of children’s emotion provides some evidence that children do effectively
communicate their emotions, although facial expressions may not be the primary channel
through which they did so in our mother-child conversation paradigm. Indeed, emotions are
communicated in real life through multiple channels, including the face, voice, and body,
and children can utilize these channels to convey how they are feeling to others at an early
age (Halberstadt et al., 2013). Consequently, both children and observers may have used this
multimodal information when identifying and ratings children’s emotion. In contrast, the
anatomically-based facial codes examined in this study did not appear to strongly map onto
what children said they were feeling or what observers said children were feeling, perhaps
because children’s feelings were better communicated through their voices, body postures,
and other contextual features embedded in the interaction (e.g., the salience of the topic
discussed and whether a resolution was achieved or not). Because children and observers
were presented with auditory cues, including those that may convey emotion like pitch,
volume, and velocity (Juslin & Laukka, 2003; Juslin & Scherer, 2005), alongside visual
cues, children and observers may have based their emotion ratings on input from these
channels rather than facial behaviors. Future studies could disentangle these possibilities by
manipulating the cues upon which child and observer ratings are based on and examining
whether such manipulations predict differences in coherence with coded facial behaviors.

Although in general we found a moderate degree of coherence overall between children’s
emotion ratings and observers’ judgments, observers sometimes made inaccurate judgments
of children’s emotions. For example, children’s self-reported sadness episodes were judged
more often as anger than as sadness by observers, and children’s self-reported fear episodes
were judged more often as surprise than as fear. These areas of confusion—in which
observers judged children to be feeling a different emotion than what children said they were
feeling—may highlight the equifinality in the communication of emotion in everyday life. In
some situations, for example, children may be motivated to mask their external expressions
in accordance with social norms, as might be the case if children appear fearful of their
parents. In other cases, children may use their external expressions not only as a means to
mask their true feelings but to facilitate an optimal outcome—as might be the case when
children are hurt by their parents and react with anger or aggression. In particular, the
coherence between child and observer ratings was non-significant for surprise; this finding
fits with past research suggesting that surprise demonstrates little coherence among emotion
systems (Reisenzein et al., 2006). Furthermore, partial surprise expressions (and in
particular, raised brows) are often produced as “conversational signals” to convey emphasis
or mark a question rather than to express feelings of surprise (Ekman, 1979). In addition,
although there were 15 episodes in which children reported feeling disgust, it is notable that
disgust was never identified by the observers. The recognition of disgust expressions
develops later in childhood than the recognition of other emotional expressions (Widen &
Russell, 2013), however, adults are able to recognize disgust expressions well above chance
levels (e.g., Ekman, Sorenson, & Friesen, 1969). Our finding, thus, does not appear to reflect
observers’ inability to identify disgust expressions but rather the potential absence of such
expressions and/or greater salience of other emotional expressions.
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Limitations and Future Directions

Our study demonstrated several notable strengths, including the application of two stringent
but appropriate criteria (inter- and intrasituational specificity) to test the automatic read-out
and communicative value hypotheses and the assessment of children’s spontaneous
expression during an interpersonal interaction. However, we note three particular limitations.
First, because children and observers could not select multiple emotions within a ten-second
clip, it is possible that they recognized multiple emotions expressed in children’s faces, but
were simply unable to represent this knowledge on our assessment. Our facial coding
results, thus, may fail to match the self-report and observer judgments because the facial
coding allowed for multiple emotions, whereas the other two measures did not. However,
because episodes were selected on the basis of robust agreement among observers about the
emotion being expressed, it is unlikely that these episodes would have been perceived as
involving multiple emotions of equal intensity. Indeed, there were some such episodes in the
larger dataset, for example, episodes for which half of the observers chose one emotion (e.g.,
anger) and the other half selected a different emotion (e.g., sadness). These episodes were
excluded from the present study. Consequently, our selection criteria most likely resulted in
a pool of emational situations that were as homogenous as could be found using the conflict
discussion paradigm. Future studies could extend our research by asking children and
observers to identify all emotions they believe were displayed in a given videoclip.

Second, it is possible that our third-grade children suppressed their facial expressions as a
means to hide how they were feeling from their mothers and/or the experimenter
(Halberstadt, Grotjohn, Johnson, Furth, & Greig, 1992). However, research has
demonstrated that children are comfortable revealing their emotions to their mothers (Zeman
& Garber, 1996). Moreover, in our study, children often indicated low-to-moderately intense
feelings during the conflict discussion, and overall, the discussions appeared relatively
relaxed, perhaps because children appreciated the opportunity to solve conflictual situations
outside of the context in which they were elicited. Thus, it did not appear that children were
motivated to suppress their emotional expressions. Furthermore, the children did appear to
successfully communicate their felt emotions (both negative as well as positive), as indicated
by the significant associations between the observers’ judgments and the children’s self-
reports. Nevertheless, to reduce the concern about potential masking, future work could
include younger children who are even less likely to mask their emotions, but are still able to
recognize others’ expressions of joy, anger, sad, and surprise at fairly high rates (Widen &
Russell, 2013).

Third, given our interests in testing intraindividual differences in children’s facial behaviors
and emotions, we did not investigate individual difference factors. On the one hand, our data
provided some support for excluding individual differences: Results from the null models
indicated that only 4.44% of the variability in children’s facial behavior was between-
children. On the other hand, the coherence between facial behavior and emotion experience
may be influenced by factors that vary between children. As noted above, individual
differences in masking or suppressing may alter facial expressions; for example, older
children may demonstrate greater regulatory abilities, and as a result, may be more likely to
suppress their strong negative emotions during a conflict discussion with their mothers. This
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suppression may result in less prototypic—and perhaps more partial—facial expressions.
Similarly, to the extent that girls are differentially socialized toward greater emotional
control (e.g., Banerjee & Eggleston, 1993), they may be less likely to convey their feelings
through their facial behaviors. Although our analysis design did not allow for the
simultaneous testing of such individual difference factors, future research could extend our
models to consider the ways in which the coherence between experienced and expressed
emotion is modulated by person-level factors.Although not a limitation of the study, it must
be noted that facial expressions do not serve on/y as a window for emotions. Indeed, there
are a multiplicity of influences on facial expressions. In addition to the operation of social
and cultural display rules, some theories of facial expression have proposed that non-
emotional factors can generate the same facial muscle configurations as an emotional
response (Camras, 2011). For example, physical exertion can cause weightlifters to produce
a variety of negative facial expressions, several of which may be representative of emotions
that the weightlifters are not likely to be experiencing (e.g., anger). Similar factors—as yet
undetermined—may have operated during the mother-child conversations investigated in the
present study. Moreover, some facial behaviors also serve as back-channel responses to
indicate that one is listening during a social interaction (e.g., eyebrow raises). Observers
(both in our study and in real life) may be implicitly aware that multiple factors underlie the
generation of a facial expression and use this contextual information to determine if a
particular configuration of facial muscle movements should be interpreted as an expression
of emotion.

We should also note that our study included only one positive emotion (joy). Other positive
emotions (e.g., awe, love, contentment) have been identified in studies in which participants
are asked to pose a particular emotion (e.g., Campos, Shiota, Keltner, Gonzaga & Goetz,
2013). These expressions often (but not always) include a smile but may differ in the
intensity of the smiles and/or in their accompanying facial or nonfacial movements (e.g., lip
pressing, upright posture). Evaluating the validity of these expressions via studies that
involve spontaneous (rather than posed) expressions of emotion and that utilize the criteria
of inter- and intrasituational specificity would provide an important complement to the more
typical studies of emaotion recognition.

In conclusion, our study contributes to accumulating research with adults that fails to find
evidence for the automatic read-out hypothesis with respect to facial expressions (e.g.,
Fernandez-Dols et al., 1997; Garcia-Higuera, Crivelli, & Fernandez-Dols, 2015; Reisenzein
et al., 2006). More specifically, our findings suggest that negative emotion communication
during social interactions—as indexed by agreement between child self-report and observer
judgments—may rely less on prototypic emotional facial expressions than has theoretically
been assumed. Nevertheless, successful emotion communication does sometimes take place
—as evidenced when observers agreed about a child’s expressed emotion.

Collectively, these findings direct us to the question of what information do people use when
attributing emotions to others in real life? As noted above and elsewhere (e.g., Bachorowski,
1999; Boone & Cunningham, 2001; Juslin & Laukka, 2003; Juslin & Scherer, 2005),
observers may use a variety of available cues including body postures and movements,
gestures, verbalizations, and prosodic features of speech to judge how others are feeling.
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Similarly, children may rely on diverse cues to identify how they feel at a given moment in a
given situation, including their facial, vocal and bodily expressions but also their
interoception (how the body feels /nternally) and motivations (such as their adherence to
culturally-, socially-, and personally-derived displayed rules) as well as aspects of the
situation itself. All of these factors weave together complexly during real-life emotion
communication, such that the communicative value of a given cue for a given emotion (to
others and to oneself) can only be determined through consideration of these other factors.
This potential for equifinality in the communication of emotion, thus, warrants greater focus
in the emotion literature.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1.
Mean FACS-based emotional expression scores for each category of self-report emotion

episodes. Scores could range from 0-2 for Joy, Anger, Fear, Sad, and Surprise expressions;
Disgust expression scores could range from 0-1.
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Figure 2.
Mean FACS-based emotional expression scores for each category of observer emotion

episodes. Scores could range from 0-2 for Joy, Anger, Fear, Sad, and Surprise expressions;
Disgust expression scores could range from 0-1. No episodes were rated by observers as
displaying disgust.
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