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Neural correlates of pride and joy recognition in early childhood
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I investigated neural processing during the recognition of pride and joy
in early childhood using the event-related potential (ERP) technique.
Electroencephalography recording was taken of 21 children aged
between 4 and 6 years. They were shown photographs of familiar peers
and strangers whose facial expressions displayed the emotion of either
pride or joy. ERPs were recorded for the children’s judgment of the
expression of these two emotions when an image was presented. The
results demonstrate that the neural dynamics during children’s
recognition of pride and joy involve three stages: The early negative
component is spontaneously responsive to familiar faces, the mid-
latency negative central component is responsive to expression of
familiar faces, and the late positive component marks greater extended
processing of an expression of pride. These findings provide new
insight into the neural mechanism of pride and joy recognition in
children aged 4 to 6 years.
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Self-conscious emotions, of which the main ones are pride, embarrassment, guilt, and shame, play an
essential role in individual social behavior (Sznycer, 2019). Empirical studies have shown that impairment
of this emotion processing, such as less proneness to guilt or shame, or more proneness to hubristic pride, is
associated with several neuropsychiatric disorders, such as social avoidance, depression, and autism
spectrum disorder (Davidson et al., 2018; Heerey et al., 2003; Muris & Meesters, 2014). For example,
children with autism spectrum disorder have been found to be less prone to guilt and more prone to
hubristic pride, and to have lower emotion recognition than do neurotypical children (Davidson et al., 2018;
Heerey et al., 2003). In light of this, examining the neural correlates associated with the processing of self-
conscious emotions could be a clinically meaningful task for understanding the basis of these
neuropsychiatric disorders.

Numerous researchers have explored the neural substrates of negative self-conscious emotions, such as
embarrassment, guilt, and shame (see, for a review, Bastin et al., 2016). Studies have previously shown that
these emotions might provide biomarkers to diagnose and prevent various negative self-conscious emotion-
related neuropsychiatric disorders (Gilead et al., 2016; Green et al., 2013). In contrast to negative self-
conscious emotions, the neural associations with the positive self-conscious emotion of pride have been
relatively less investigated, particularly in childhood. Several empirical studies have reported that relational
trauma (Benau, 2018), narcissistic personality disorder (Tracy et al., 2009), and affective disorder (Gray et
al., 2011) might be associated with impaired processing of pride in children and adolescents. From the
developmental perspective, exploring the neural dynamics of pride processing in early childhood might
extend comprehension of the critical stage at which the neural underpinning of pride-related psychiatric
disorders occurs.
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Theoretical Background and Hypotheses
Function and Development of Pride

Compared with joy, pride refers to a more complex pleasant emotion resulting from achievements. The most
direct distinction between pride and joy pertains to the self (Leary, 2007). When people pay attention to
themselves, activate a self-representation, and ascribe the cause of positive or successful events to the “me”
self, pride appears and motivates people to perform morally (Tracy & Robins, 2004). Joy does not involve
self-related perception, which is driven by simple positive events.

Empirical studies have indicated that pride is essential for individuals’ social functioning (Tracy et al., 2010;
Williams & DeSteno, 2008). The expressing of pride plays a critical role in communication with others,
enabling people to enhance their status, reminding observers of their successes, and implying that they
deserve to be placed higher in the social hierarchy than do those others (Martens et al., 2012; Williams &
DeSteno, 2009). Furthermore, recognition by the receiver of the expression of pride is crucial for
communicating the emotional state and regulating social interaction (Shariff & Tracy, 2009). Theorists have
found that children display pride responses when they succeed in a task before the age of 3 years (see, e.g.,
M. Lewis et al., 1992) and can distinguish pride experienced by adults, peers, and even themselves from
other basic emotions, such as joy or surprise, from the age of 4 to 5 years. It has also been found that
children’s pride recognition ability increases in the period from 4 to 7 years old more than for other age
groups (Garcia et al., 2015; Tracy et al., 2005). Thus, pride recognition is especially important for peer
communication early in childhood (Nelson & Russell, 2012).

Previous Studies on Neural Correlates of Children’s Emotion Processing

The event-related potential (ERP) technique is a noninvasive physiological measure featuring simplified
stimuli and task parameters (Todd et al., 2008), and is regarded as more suitable compared with functional
magnetic resonance imaging (fMRI) or positron emission tomography (PET) for the neuroscientific study of
young children (e.g., Bennett et al., 2018). Although many child development studies have been conducted
to explore the ERP components associated with children’s basic emotions (e.g., Jusyte et al., 2017), to my
knowledge, none have investigated pride recognition. In comparative studies scholars have outlined some of
the ERP components sensitive to emotional understanding in early childhood (Bennett et al., 2018),
including facial processing (Batty & Taylor, 2003, 2006) and the sociocognitive ability that allows
individuals to understand the thoughts and feelings of others (theory of mind; Liu et al., 2004, 2009). These
ERP components might be the cortical responses of children for pride recognition.

The N170 is an early negative ERP component recorded between 130 and 200 ms after a stimulus is
presented. In adults the reading peaks at between 160 and 170 ms in the occipital-temporal area. Many
studies have reported that usually (but not invariably), from early childhood, N170 marks the categorization
and personal familiarity of faces. Taylor and colleagues (1999) found an adult-like morphology of the N170
component in young children for discriminating between faces or objects. Basing their conclusions on
behavioral data, Mondloch et al. (2002) suggested that children aged 4 years could distinguish upright from
inverted faces, just as adults can. Therefore, the specialized quality of N170 for face processing may occur by
the age of 4 years (Todd et al., 2008). In addition, Parker and Nelson (2005) found the amplitude of N170
following presentation of caregivers’ faces was smaller than the amplitude following presentation of
strangers’ faces. Todd et al. (2008) found a larger amplitude of N170 among children aged between 4 and 6
years when they were shown faces of mothers of other children than when they were shown personally
familiar faces.

The Nc is a mid-latency negative ERP component that deflects between 225 and 700 ms in young children;
the comparable component in adults may be N400 (Eimer, 2000). Several studies have concluded that the
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Nc marks young children’s facial familiarity and emotional expression valence: Carver et al. (2003) found
that, compared to faces of strangers, infants responded to their mother’s face with greater Nc amplitude,
and that older children aged from 45 to 54 months had an opposite pattern, responding with greater Nc
amplitude following presentation of strangers’ faces, compared with the presentation of their mother’s face.
Likewise, Parker and Nelson (2005) observed greater Nc amplitude in young children following
presentation of strangers’ faces. In contrast, Todd et al. (2008) reported finding that by 4 years old, children
were more sensitive to their mother’s face than to a stranger’s face, with a greater Nc amplitude that was
similar to that for the N400 in adults. It has been suggested that the Nc may mark recognition memory (de
Haan & Nelson, 1997). Furthermore, several studies have found that the Nc component was more
responsive to negative facial expressions than to positive facial expressions in preschool-aged children
(Batty & Taylor, 2006; M. D. Lewis et al., 2007; Todd et al., 2008). To date no studies have explored the
difference in Nc amplitude in preschool-aged children’s responses to pride and joy expressions. It is
unknown if preschool-aged children are more sensitive to the more complex emotion of pride than they are
to the emotion of joy, and if they are, by how much.

The LPC is a later frontal positive ERP component that generally emerges between 500 and 600 ms
following presentation of a stimulus (Cunningham et al., 2005). Some studies have found that the LPC
might mark the extended responses in children to more complex social cognitive processing, such as
cognitive theory of mind (Liu et al., 2004, 2009), emotional understanding (Bennett et al., 2018), and
cognitive reappraisal (DeCicco et al., 2012). On the basis of these findings, the LPC has been assumed to be
associated with children’s ability to infer the emotional valence and mental state of other social agents. For
example, Bennett et al. (2018) used the ERP technique to examine children’s responses to situations
involving emotional understanding and found a more prominent LPC component following an unexpected
task with emotional content.

Therefore, in early childhood, pride recognition might invoke a series of ERP components, such as N170, Nc,
and LPC, from early spontaneous facial processing to later extended responses to pride expression. Münte et
al. (1998) studied adults’ emotion recognition and found that the individual’s response to identification of a
face was indicated by activation of the early ERP components, whereas the response to facial expression was
indicated by activation of the later ERP components. Strauss and Moscovitch (1981) reported finding that
facial emotional expression was processed more slowly than was facial identity. Facial identity or familiarity
has been considered the constant factor of faces and, in real-life encounters, needs to be identified rapidly.
However, facial emotional expression, which is constantly changing, needs to be tracked continuously
(Calder & Young, 2005). Todd and colleagues (2008) initially found this fundamental motivational pattern
in preschool children’s responses to personal familiarity and basic emotional expression. Therefore, I was
interested in whether such a temporal pattern would also be responsive to pride recognition in early
childhood.

The Current Study

To examine children’s dynamic cortical responses to pride recognition, I chose the emotional expression
(pride vs. joy) of children’s familiar peers and unfamiliar peers (strangers) as stimuli in the emotion
recognition task. On the basis of past neural studies on children’s processing of facial emotions, I generated
the following hypotheses:
Hypothesis 1: The amplitude of the early negative component (N170) will be sensitive to young children’s
response to personal familiarity of faces, and the amplitude will be greater following presentation of faces of
peers who are strangers.
Hypothesis 2: Response to emotional expressions of familiar faces will be indicated in young children by
activation of the mid-latency component (Nc).
Hypothesis 3: The response of young children to a facial expression of pride will have a larger amplitude
for the later frontal positive component (LPC) than will their response to an expression of joy.
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Method
Participants

Participants were 33 right-handed children aged between 4 and 6 years old, without neuropsychiatric
disorders, who were attending a kindergarten. In a pretest all the children could distinguish between
expressions of pride and joy. Data obtained from eight participants were excluded from analysis because of
excess movement artifacts generated by the children speaking frequently, moving their head, and/or
blinking during the recording of the electroencephalograph, and a further four participants did not finish
the experimental task. Thus, the final group of participants included 21 children (11 girls and 10 boys; Mage =
64.50 months, SD = 5.38, range = 66–78). All participants’ parents signed an informed consent form and
each child received a gift valued at approximately USD 15.00. This research was approved by the Shangqiu
Normal University Research Ethics Committee.

Materials

I compiled two sets of four images (eight photographs in total), with each image capturing a child’s upper
body and face. One set was made up of photographs of a boy who was a stranger and a girl who was a
stranger with a facial expression of either pride or joy, and the other set was made up of photographs of boy
and girl peers who were familiar to the children taking part in the study and who had a facial expression of
either pride or joy. The children in the photographs had an average age of 60.80 months.

The images of strangers expressing pride and joy had been used by Yang et al. (2012). There were 32 facial
expressions showing pride selected for each young actor. To establish which images best depicted the focal
facial expression, 352 preschool teachers and 156 mothers participated in a recognition task. I discovered
that children’s prototypical pride expression physically combined a smile, head tilted slightly back,
expanded posture, and arms akimbo. The recognition rate for the images was above 70%.

I photographed familiar peers of the children expressing pride and joy against the light and in quiet
conditions according to the prototypical expression of pride and joy. The prototypical expression of joy was
determined as the child having eyes narrowed, cheeks lifted, mouth pulled back, lips slightly parted, and
arms hanging straight down at each side of the body. The male and female actors who were photographed
for the images had been in the same class as the participants for over 1 year. There were 20 photos taken of
each child within 30 minutes. Mothers took part in a recognition task, and 58 of them recognized the images
for emotion type and intensity. I selected the four images of peers’ pride and peers’ joy that were rated as
having the highest intensity level on a 5-point Likert scale ranging from 1 to 5 (boy pride: M = 4.6, SD = 1.2;
girl pride: M = 4.5, SD = 1.3; boy joy: M = 4.8, SD = 1.1; girl joy: M = 4.6, SD = 1.3). I removed from the
images any accessories the children had in their hair, and any logos or stains on their clothing. The standard
sets of 2.5 × 3 inch color images were controlled to all have the same contrast and luminance levels.

Task

E-Prime software was used to present the stimuli. The experimenter read out to the children the
instructions showing on the screen, using a clear and kind tone of voice. After 16 practice trials, there were
192 main trials, divided into three blocks of 64 trials each. Children had a short pause of approximately 3 to
5 minutes between each block.

Each trial began with a fixation cross lasting 1,000 ms located at the neck position of the upper bodies in the
images, that is, moderately higher than the center of the screen. Next, the emotional stimulus was presented
for 600 ms. Next, a blank screen was presented for 1,500 ms and subsequent trials followed the same
pattern (see Figure 1).
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Figure 1. Task Design and Sequence of Trials

There were four types of emotional stimuli: peer pride, peer joy, stranger pride, and stranger joy, with 48
trials for each type. The stimuli were randomly shown in each block.

Procedure

The experiment was implemented in a sound-attenuating and shielded laboratory. After becoming familiar
with the laboratory conditions, participants were asked to sit in a comfortable chair, placed at 60 cm
distance from a computer screen. Before beginning the formal experiment, the participant completed a task
distinguishing expressions of pride and joy in the images, and named the children in the images of familiar
peers. For each participant, an experimenter who was familiar to the participant brought that child to the
testing room.

Each child was given the following instructions: “Now, let us play a game; you need to keep your eyes on the
fixation cross. If you see a joyful child, you are required to press the ‘1’ button, and if you see a proud child,
press the ‘4’ button. Let us see who can do it quickly and correctly.”

The two buttons were counterbalanced across the participants. For self-assurance, the children were
allowed to practice. To ensure the children were comfortable, for example, not afraid of being alone, and not
needing to go to the toilet, one experimenter accompanied the children during the testing procedure, gently
instructing them about paying attention to the task and staying still and quiet, moving as little as possible
and not talking. It took about 10 minutes for each child to complete the 192 trials, and around 15 to 20
minutes for the whole test, including the 3- to 5-minute break between each block of trials.

Data Analysis

Behavioral data (accuracy rate and reaction time) were recorded by E-Prime version 2.0 software. EEGs
were acquired continuously using a children’s unique electrode cap with 64 channels and EGI software
(EGI, Oregon, USA). All electrode recordings took Cz (channel 65) as a reference. During the recording, the
impedances of the electrode were conducted under 50 ΚΩ. The EEG signals were amplified online, digitally
filtered with a 1–30 Hz bandpass, and sampled at 250 Hz. I segmented the EEG data into epochs of 1.2
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seconds, between 200 ms before and 1,000 ms after stimulus onset, and transformed the data to correct for
baseline.

Based on previous studies (Taylor et al., 2004; Todd et al., 2008), I selected the electrode sites, where
activation was maximal in the grand-averaged data for analyzing each component. In addition to the LPC, I
measured the component's peak amplitudes at the largest peak waveforms in each condition for all the
participants.

Three components, N170, Nc, and LPC, were analyzed. The N170 was measured between 180–280 ms at P7
and P8 (Meeren et al., 2005; Todd et al., 2008). The Nc was measured following the frontal P2 between
280–480 ms at Cz (M. D. Lewis et al., 2007; Parker & Nelson, 2005; Todd et al., 2008). The frontal LPC was
measured from 600–850 ms at F3, Fz, and F4 (Bennett et al., 2018; Liu et al., 2009). The behavioral data
were analyzed by repeated measure analysis of variance (ANOVA), with personal familiarity (peers vs.
strangers) and emotional expression (pride vs. joy) as within-subjects factors. Analyses of all the amplitudes
of all ERP components were performed separately by repeated-measures ANOVAs, with personal familiarity
(peers vs. strangers), emotional expression (pride vs. joy), and all electrode sites except Nc (N170: P7 and
P8; LPC: F3, Fz, and F4) as the factors.

Results
Behavioral Results

Descriptive statistics for accuracy and reaction time are displayed in Table 1. The accuracy of emotion
recognition manifested no significant effects of personal familiarity, F(1, 20) = 0.214, p = .648, η2

p = .011, or
emotional expression, F(1, 20) = 2.783, p = .111, η2

p = .122, nor was there any significant interaction
between personal familiarity and emotional expression, F(1, 20) = 0.682, p = .419, η2

p = .03.

The reaction times for emotion recognition demonstrated a significant main effect of personal familiarity,
F(1, 20) = 20.069, p < .001, η2

p = .592. Participants took more time to recognize strangers’ expressions than
those of familiar peers, which implied a faster distinction of peers’ faces. However, there was no main effect
of emotional expression, F(1, 20) = 0.234, p = .634, η2

p = .012, and no interaction between personal
familiarity and emotional expression, F(1, 20) = 0.007, p = .933, η2

p < .001.

Table 1. Behavioral Results According to Condition

Note. N = 21.
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Event-Related Potential Results

N170
Figure 2 displays ERP waveforms for the children’s pride and joy recognition processes at P7, Cz, and Fz
electrodes. In the occipital–temporal region, there was a significant main effect of N170 amplitude for
recognition of the emotions on the faces of familiar peers, F(1, 20) = 6.83, p < .05, η2

p = .255, with larger
amplitudes for recognition of the emotions on strangers’ faces (−3.84 ± 1.98 μV) than on peers’ faces (−3.54
± 1.76 μV). No main effect of emotion expression was found, F(1, 20) = 1.00, p = .328, η2

p = .048, sites, F(1,
20) = 0.68, p = .420, η2

p = .033, nor was any interaction found between or among the three variables (ps >
.05).

Nc
As displayed in Figure 2, in the frontocentral region, a significant main effect of Nc amplitude was observed
for familiar peers, F(1, 20) = 14.48, p < .01, η2

p = .420, with larger amplitudes for recognition of emotions
on peers’ faces (−1.06 ± 0.82 μV) than on strangers’ faces (−0.76 ± 0.64 μV), but no main effect of
emotional expression, F(1, 20) = 0.01, p = .931, η2

p = .000. Notably, a significant interaction was detected
between familiar peers and emotional expression, F(1, 20) = 4.92, p < .05, η2

p = .197, with the largest
amplitudes for familiar peer pride (−1.20 ± 0.64 μV), a moderate amplitude for familiar peer joy (0.91 ±
0.96 μV), and the smallest amplitude for stranger pride (−0.62 ± 0.67 μV). In other words, the Nc amplitude
activation was most significant when children were exposed to peers’ pride, moderate when they were
exposed to peers’ joy, and least significant when they were exposed to strangers’ pride.

LPC
Figure 2 shows the LPC waveform for pride and joy expression at the site of Fz electrodes. In the later
frontal area, a significant main effect of LPC amplitude was observed for emotion expression, F(1, 20) =
5.37, p < .05, η2

p = .212, with larger amplitudes for expression of pride (1.46 ± 1.11 μV) than for expression
of joy (0.90 ± 1.50 μV). No main effect of familiar peers was found, F(1, 20) = 0.08, p = .783, η2

p = .004,
site, F(1, 20) = 0.92, p = .415, η2

p = .088, nor any interaction between or among the three variables (ps >
.05).

Figure 2. Grand Averaged Waveforms at P7, Cz, and Fz for all Conditions for N170, Nc, and LPC
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Discussion
In this study I explored young children’s neural processing to recognize facial expressions of the emotions of
pride and joy of peers of different status (familiar, stranger). The results indicate that the N170 amplitude
showed sensitivity to familiarity, with smaller amplitudes following presentation of peers’ faces than
presentation of strangers’ faces. Although some researchers (e.g., Bentin & Deouell, 2000) have observed
that adults do not distinguish famous from unfamiliar faces at N170, my findings provide new evidence for
the view that in early childhood the N170 marks the early processing of personally familiar faces (Caharel et
al., 2002; Herzmann et al., 2004). In accord with the results reported by Parker and Nelson (2005), who
recorded smaller amplitudes of N170 following presentation of caregivers’ than of strangers’ faces, my
results for the N170 suggest that even 4-year-old children can discriminate in judgment of important
personality status. My behavioral results and the results of a previous behavioral study with adults (Gallegos
& Tranel, 2005) show faster distinction of personally familiar faces than of strangers. These findings
demonstrate that personal familiarity might expedite the neural course time of children’s processing of
facial expressions.

The amplitude for Nc was lower for familiar peers’ faces than for strangers, consistent with past findings in
studies with children (Todd et al., 2008) and the results for N400 in research conducted with adults (Bentin
& Deouell, 2000). Prominently, I observed a significant interaction between personal familiarity and
emotional expression, with the largest amplitude for familiar peers expressing pride, moderate amplitude
for familiar peers expressing joy, and the smallest amplitudes for strangers expressing joy and pride. Thus,
the Nc amplitudes that were larger show that children’s increased sensitivity to expression of pride or joy at
this site relied on personal familiarity with the person whose face was presented in the image. de Haan and
Nelson (1997) stated that the Nc marks the salient emotional stimulus and recognition memory for more
extensive processing. Children may retain the emotional appraisal and recognition memory from previous
experience (Katzir et al., 2015). They frequently encounter the expression of joy on the faces and through the
pose of the upper bodies of their peers throughout socialization, and the images I displayed to depict their
peers’ pride and joy would be familiar to them. Therefore, familiar peers’ expressions of pride or joy would
evoke more profound recognition memory than the images showing pride or joy of strangers, and an
expression of pride, which may be associated with comprehensive appraisal, might elicit greater attention
than would an image of expressing joy. My findings were the opposite pattern to those of Carver et al.
(2003) and Parker and Nelson (2005), who recorded larger Nc amplitudes following the presentation of
strangers’ (vs. familiar) faces to participants at the stage of early childhood. Although, when no emotion is
displayed, strangers’ faces may be more salient to 4- to 6-year-old children than are peers’ faces, the
presentation of a familiar peer with a facial expression of pride may result in that face being more salient
than a stranger’s face.

For the LPC in the frontal area, response to the faces with an expression of pride was recorded as more
significant between 600 and 850 ms. ERP studies have reported that in children the LPC might mark their
extended responses to more complex social cognitive processing, such as theory of mind (Liu et al., 2004,
2009). As an adaptive social emotion, the processing of pride recognition is related to theory of mind
(Shimoni et al., 2016). My results suggest that recognition of an expression of pride may elicit a more
extended response than does recognition of an expression of joy, as with other social cognitions. Moreover,
my result is consistent with an fMRI study that found adults’ judgment of pride conditions activated the
prefrontal regions of the brain related to the neural substrate of social cognition, but judgment of the
primary positive emotion of joy did not (Takahashi et al., 2008). Thus, on the basis of my findings, I
propose that in early childhood the LPC reflects the recognition of expression of pride, which is not
influenced by personal familiarity to the viewer of the image presented.

In summary, my results suggest that in early childhood, the amplitude of the early N170 component is
sensitive to personal familiarity; the mid-latency Nc amplitude is more sensitive to expressions on familiar
faces than to expressions on strangers faces; and the LPC amplitude reflects the recognition of expression of
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pride, but is not influenced by personal familiarity. This paradigm of results suggests the neural time course
to recognize pride in children in the 4- to 6-year age group. The neural pattern of these children’s
recognition of an expression of pride may involve three ERP stages: The amplitude of the early ERP
component shows spontaneous sensitivity to personally familiar faces; the mid-latency ERP component
amplitude shows sensitivity to particular expressions on familiar faces, which are more salient than are
strangers’ faces; and the late ERP component amplitude suggests extended recognition processing of the
expression of pride.

This ERP pattern is consistent with the following previous findings: Münte and colleagues (1998) found that
adults’ behavioral responses are sensitive to face identity at the stage of earlier ERP components, and that
adults respond to expression judgments at later stage ERP components. Todd and colleagues (2008) found
that in early childhood more rapid processes are sensitive to personal familiarity, and sustained processes
may index the emotional valence. A study in which electrodes were implanted in monkeys found a similar
pattern of a transient and early response to facial familiarity, along with a more continued response in the
neurons to facial expression (Sugase et al., 1999). In my study sensitivity in responses to facial familiarity
were not recorded after 480 ms, whereas later ERP components extended to be sensitive to the expressions
of the faces until 850 ms. A possible explanation is that if an individual has registered constant signals, such
as familiarity or identity, there is no necessity to pay more attention to faces with neutral expressions (Todd
et al., 2008). However, as people’s expressions of emotion are the most critical social knowledge, observing
such expressions may require continuous attentional monitoring by the individual who is observing the
emotion (Calder & Young, 2005).

During children’s socialization, they perceive and interpret emotional signals and behave according to
emotional rules. In my study I devised a simplified version of young children’s daily emotional
communication in a laboratory context, proposing a temporal pattern for recognition of facial familiarity
and of an expression of pride at the stage of development when children’s self-conscious emotional
knowledge abilities are just beginning to occur and develop.

In conclusion, this research is the first in which the neural time course of pride recognition in young
children has been investigated by analyzing the amplitude of ERP components associated with personal
familiarity and emotional expressions. Nevertheless, the research conclusions require further replication.
From the emotional valence perspective, both pride and joy are positive emotions; it remains to be studied
whether pride recognition has neural differences with neutral emotion, with basic negative emotions (e.g.,
anger), or with negative self-conscious emotions (e.g., embarrassment). From the perspective of emotional
expression, images of both the upper body and face of children expressing either pride or joy were presented
in this study’s ERP experiment. Whether a response would occur that would generate recording of a
significant amplitude for other ERP components when presenting facial cues or body cues separately
remains to be determined.
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