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Abstract

Learners flexibly update category boundaries to adjust to the range of experiences they encounter. However, little is known
about whether the degree of flexibility is consistent across domains. We examined whether categorization of social input,
specifically emotions, is afforded more flexibility as compared to other biological input. To address this question, children
(6—12 years; 32 female, 37 male; 7 Hispanic or Latino, 62 not Hispanic or Latino; 8 Black or African American, 14 multi-
racial, 46 White, 1 selected “other”) categorized faces morphed from calm to upset and animals morphed from a horse to
a cow across task phases that differed in the distribution of stimuli presented. Learners flexibly adjusted both emotion and
animal category boundaries according to distributional information, yet children showed more flexibility when updating their
category boundaries for emotions. These results provide support for the idea that children—who must adjust to the vast and
varied emotional signals of their social partners—respond to social signals dynamically in order to make predictions about

the internal states and future behaviors of others.
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Children are flexible learners, allowing them to adapt to
variable or changing features of their environments. Learn-
ing mechanisms that support flexibility, such as attending to
underlying statistical relationships, have been examined—
and demonstrated—across a variety of domains (Frost et al.,
2019). And, there is growing evidence to suggest that such
mechanisms also underlie learning in social domains, such
as emotional development (Plate et al., 2022; Ruba et al.,
2022). For example, children attend to probabilistic patterns
in order to make inferences about how different people are
feeling (Plate, Wood, et al., 2018; Wu et al., 2017). Further-
more, some domain-general mechanisms appear particularly
well suited to aspects of the socio-emotional environment,
which is characterized by high variability (Berkay & Jen-
kins, 2023). One key feature of the variability in children’s
social worlds is that emotional input is dynamic. Emotion
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signals—i.e., cues that may indicate how someone is feeling,
their behavioral intentions, or a response to a previous expe-
rience—uvary as children seamlessly move between envi-
ronments (e.g., walk from the classroom to the playground;
Aviezer et al., 2008, 2017; Leitzke & Pollak, 2016), interact
with different individuals (Friedman et al., 1980; Kring &
Gordon, 1998), and cross spaces with culture-specific norms
(Cordaro et al., 2018; Niedenthal et al., 2017). Therefore,
children must be able to fluidly adapt to the emotional envi-
ronment in order to make predictions and enact appropriate
behaviors (Ruba & Pollak, 2020).

When children encounter emotion signals that differ in
expressive intensity, they adjust their criteria for identifying
emotion cues based on the underlying statistical distribu-
tion (Plate, Wood et al., 2018; Woodard et al., 2021, 2022).
Flexibility in the emotion domain mirrors flexibility in other
domains, such as color perception (Levari et al., 2018), cat-
egorization of novel objects (Kalish et al., 2015), and adjust-
ing to unfamiliar accents (Cristia et al., 2012; Schmale et al.,
2012), suggesting that emotion shares features with other
informative signals (Ruba et al., 2022; Wu et al., 2020).
However, little is understood about the relative degree of
flexibility across these instances. Various proposals suggest
that the extent to which learners track statistical patterns
depends upon the consistency of the input (Frost et al., 2015;
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Siegelman et al., 2018). Yet, emotional input is noisy, vari-
able, and subject to referential ambiguity (Ruba et al., 2022).
For example, similar situations might result in different emo-
tion experiences or signaling between people or even within
the same person across time. Therefore, it is possible that
there may be differences in the degree of category flexibility
between emotions versus other biologically relevant stimuli.

Current Study and Hypotheses

In the present experiment, participants categorized stimuli
that were morphed between facial configurations of emo-
tions (i.e., from calm to upset) and that were morphed
between animal configurations (i.e., from a horse to a
cow). We employed animals as a contrast biological cat-
egory because there is developmental change across early
to middle childhood in animal categorization. In particular,
younger children are less accepting of within-animal vari-
ation (Emmons & Kelemen, 2015) and more highly value
characteristic properties of animals in categorization (Foster-
Hanson & Rhodes, 2019), though children as young as 4
years of age can consider multiple aspects of animals (e.g.,
prior knowledge, perceptual similarity) in categorization
(Carmichael & Hayes, 2001; Hayes, 2006).

First, we asked whether there were differences in the
category boundaries between emotion and animal stimuli.
Consistent with previous research (Plate, Wood et al., 2018;
Woodard et al., 2022), we expected participants to show a
low threshold for categorizing faces as upset (i.e., because
netural faces may be interpreted a higher in negativity; Tot-
tenham et al., 2012), but we did not have any a priori pre-
dictions for the location of the category boundary between
the animal stimuli. Second, we examined whether there
are domain-related differences in how participants update
these boundaries in the presence, and absence, of explicit
feedback. We hypothesized that participants would flexibly
update category boundaries in both domains, but left open
the possibility that participants would show relatively more
flexibility in the emotion domain. Such a finding would be
consistent with data indicating high variability in emotion
signals (Barrett et al., 2019; Hoemann et al., 2020; Ruba
et al., 2022), which may necessitate flexible responding. In
addition to domain-related differences, we measured devel-
opmental differences to explore whether flexibility varies
across middle childhood. Middle childhood is a time when
emotion skills, such as recognition (Widen, 2013), differ-
entiation (Nook et al., 2018), and abstraction (Nook et al.,
2020) show active development as well as a time when cat-
egory learning is developing (Hammer et al., 2009; Huang-
Pollock et al., 2011). We hypothesized that flexibility would
be higher with age, consistent with findings that learning

based on probabilistic information improves with age (Montag,
2021; Plate et al., 2018; Plate, Wood et al. 2018).

Method
Participants

Participants were 69 children ages 6-12 years (46% female,
54% male, M,,. = 9.82 years, SD,,. = 1.87 years). The age
range was selected because children as young as 6 years old
have previously been able to complete a similar task and
reliably categorize ambiguous animal images (Carmichael
& Hayes, 2001; Hayes, 2006). The sample size was chosen
to be twice that of previous research, which indicated high
power (near 100%) for detecting effects of emotion category
flexibility, to account for the wider age range used in the pre-
sent study as compared to previous studies with more limited
age ranges (Plate, Wood, et al., 2018; Woodard et al., 2022).
One additional participant was excluded for not completing
the experiment. Participants were recruited from a mid-size
city in the Midwestern region of the USA (10% Hispanic or
Latino, 90% not Hispanic or Latino; 12% Black or African
American, 20% multiracial, 67% White, 1% selected “other”).
Children ages 6-10 years old gave informed oral assent for
participation, 11- and 12-year-old children gave written assent,
and the parents of all participants provided informed written
consent. Children chose a prize and parents received $20 for
study participation. The Institutional Review Board approved
the research.

Stimuli and Design

Emotion stimuli included images of facial configurations of
one female model (model 10) from the MacArthur Network
Face Stimuli Set (Tottenham et al., 2009). The model’s facial
configurations were morphed in increments of 5% from a
calm face (0% upset) to a 100% upset face (Gao & Maurer,
2009). We included calm and upset morphs to be able to
integrate the present research with well-established findings
of category flexibility in these stimuli (Plate, Wood et al.,
2018; Woodard et al., 2021, 2022). The morphs were labeled
as “neutral” and “angry” in the original stimulus set (Totten-
ham et al., 2009), but we use the terms “calm” and “upset”
(in the task and throughout the manuscript) as broad cat-
egories and to avoid specific emotion labels. Animal stimuli
included images of a horse morphed into a cow. The animal
was morphed in increments of 5% from a horse (0% cow)
to a 100% cow image and has also been validated in pre-
vious research (Wood et al., 2016; Fig. 1). While animal
and emotion features are not analogous, we chose animal
stimuli as a comparison for a number of reasons. Animals
are biological creatures that are subject to variations that
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Fig. 1 Example Trial for Each
the Animal and Emotion
Condition. Note. Facial stimuli
were obtained, with permission,
from Tottenham et al. (2009)
and animal stimuli were from
Wood et al. (2016). The model
depicted here is model #03
from Tottenham et al. (2009);
model #10 was used in study
(not depicted due to copyright
regulations)

occur within individuals (e.g., an animal’s weight may fluc-
tuate over time), across individuals (e.g., individual horses
may share some features, such as coloring or shape, but not
others), and across geographic contexts (e.g., breeds com-
mons to different areas may vary in features). Participants
completed the task twice, once each for the emotion and
animal conditions. The order of conditions was randomly
assigned, and there was no effect of order on categoriza-
tions in any phase (ps > .50). The task was adapted from
Plate, Wood et al., (2018) and followed the same procedure
for the emotion and animal conditions, differing only in the
stimulus set used. Participants completed four task phases
for each condition (Fig. 2). The practice phase introduced
participants to the stimuli and task. The assessment phase
was included to measure participants’ initial category
boundaries. Specifically, we capture the inferences children
might make when encountering a non-skewed distribution of
emotion/animal signals. The training phase provided a test of
whether participants would update their category boundary
based on feedback, and was intended to train participants to
a centralized category boundary. The training phase captures
how children respond when learning whether an inference
is accurate. Finally, the shift phase provided an opportunity
to observe flexibility of category boundaries in the absence
of feedback. Here, we sought to simulate an environment

Fig.2 Summary of Task

in which the emotion signals are biased, as children might
encounter in learning environments following specific norms
or environments that are atypical (e.g., an abusive household
in which anger is prevalent (Plate et al., 2019)).

Procedure

Participants sat next to an experimenter and completed the
task on the computer. Prior to the start of the task, partici-
pants used a slider to view the entire range of morphs for
the stimuli for as long as they wanted, with the instructions
that they could see the ranges of what Jane’s faces look like,
or, in the animal condition, the animals on the farm. Next,
the experimenter explained how the images could be cat-
egorized. In the emotion condition, they said, “When Jane
is feeling upset, she likes to go to the red room and practice
boxing. When Jane is feeling calm, she likes to go to the blue
room and read a book. We need you to help us figure out
which room Jane should go to. If you think Jane is feeling
upset, click the red button to put her in the red room. If you
think Jane if feeling calm, click the blue button to put her
in the blue room.” In the animal condition, horses and cows
were presented with a red barn and blue barn, respectively.
The experimenter explained: “Horses on the farm like to
go to the red barn to eat hay. Cows like to go to the blue

Assessment Phase (no feedback)

Phases. Note. Colored boxes _ _
indicate morph range sampled Training Phase (feedback
during the respective task phasc e

Facial stimuli were obtained,
with permission, from Tot-
tenham et al. (2009) and animal
stimuli were from Wood et al.
(2016). The model depicted
here is model #03 from Tot-
tenham et al. (2009); model #10

Shift Phase (no feedback)

was used in study (not depicted
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barn to eat grass. We need you to help us figure out which
barn to lead each of the animals to. If you think the animal
is a horse, click the red button to lead the animal to the red
barn. If you think the animal is a cow, click the blue button
to lead it to the blue barn.” In six practice trials, participants
categorized stimuli that were labeled with their category
(i.e., “calm” or “upset” or “horse” or “cow”; 0%, 10%, 20%,
80%, 90%, 100% morphs), received feedback, and repeated
trials until correct.

Following the practice trials, participants completed the
“assessment phase” in order to measure initial categoriza-
tion of the stimuli. All participants saw five repetitions of
12 morphs ranging from 20% to 80% upset/cow within each
task. Stimuli appeared in a random order in this phase and
the following 2 phases; however, each morph was seen once
before repetition. The 50% morph was omitted to create a
category boundary at the midpoint of the stimuli distribu-
tion. Participants did not receive feedback on the accuracy
of the categorizations. In this phase and in the following
two phases, the words “calm/upset” and “horse/cow” did
not appear.

In the subsequent “training phase,” participants saw the
same five repetitions of 12 morphs as in the assessment
phase (20%—80% upset/cow, 50% morph was omitted). In
this phase, participants also received feedback (check mark
and “Correct,” or “X” and “Incorrect”) regarding the cat-
egorizations. Correct responses were defined as stimuli less
than 50% upset/cow placed in the blue room/red barn and
stimuli greater than 50% upset/cow placed in the red room/
blue barn.

In the final “shift phase,” participants saw five repeti-
tions of 12 morphs in 5% increments so that participants
were exposed to the same number of stimuli in the train-
ing phase. However, participants saw morphs ranging from
40% to 100% upset/cow in each task. The 70% morph was
omitted to create a category boundary at this distribution
for consistency (in number and range of morphs) with the
earlier phases of the task. Participants did not receive feed-
back during this phase. This distribution of stimuli has been
shown in previous research to engender shifting of category
boundaries in facial stimuli in children (Plate, Wood et al.,
2018; Woodard et al., 2022).

Analysis

We used logistic mixed effects models and regressed par-
ticipant selection (i.e., red room for emotion condition and
blue barn for the animal condition = 1, blue room/red barn
= 0) on the percent morph (mean centered and divided by 10
to facilitate convergence), condition (emotion = -.5, animal
=.5), and participant age (mean centered) and all interac-
tions. We included a by-participant random intercept and
a random slope for the interaction between percent morph

and condition and lower order effects. If the maximal ran-
dom effects structure resulted in singular fit, we simplified
according to Brauer and Curtin (2018). We provide odds
ratios (ORs) and confidence intervals around the ORs as
indices of effect size.

Transparency and Openness

The experimental task, analysis script, and de-identified
data are available on Open Science Framework: https://osf.
io/zckxq/. We used R version 3.6.3 for the analyses (R Core
Team, 2019), including the tidyverse package (Wickham
et al., 2019) for data organization, Ime4 package (Bates
et al., 2015) for logistic mixed effect models, and ggplot2
(Wickham, 2016) for visualization. The experimental task
was programmed in and hosted on PsychoPy (v1.83.04;
Peirce et al., 2019). We report all data exclusions, all
manipulations, and all measures in the study. The study was
not preregistered.

Results

Category Boundaries More Distinguished
in Emotion Domain and with Age

First, we examined categorizations in the assessment phase
as an initial measure of children’s category boundaries. Con-
sistent with previous research (Plate, Wood, et al., 2018;
Woodard et al., 2021, 2022), there was a main effect of per-
cent morph (b =2.00, z=21.90, p < .001, OR =7.42,95%
CI [6.20-8.88]; Fig. 3). Participants were more likely to send
upset faces to the red room and cows to the blue barn with
increasing morph intensity; this is a simple test that children
were sensitive to the morph distribution of the stimuli. Next,
there was a main effect of condition (animal versus emo-
tion; b = —2.61,z=—-10.81, p <.001, OR = 0.07,95% CI
[0.05-0.12]). Participants were more likely to select the red
room option for upset faces than they were to select the blue
barn option for cows: in other words, children had a lower
threshold for detecting upset faces. There was also a percent
morph-by-condition interaction (b = — 0.74, z = — 4.75, p
< .001, OR = 0.48, 95% CI [0.35-0.65]). Participants had
less steep category boundaries in the animal versus emo-
tion condition, which indicates that participants were more
consistent in their emotion, versus animal, categorizations.

Next, we report on the effect of age. While the main effect
of age was not significant (p = .422), there were two inter-
actions involving age. First, a percent morph-by-age inter-
action indicated that category boundaries became steeper
with age (b = 0.16, z = 3.72, p < .001, OR = 1.17, 95%
CI [1.08-1.27]), indicating more consistent categorization
choices with age. Second, a condition-by-age interaction
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Fig.3 Participant Responses by Condition for each the Assess-
ment, Training, and Shift Phases. Note. Points represent individual-
level responses and error bands are standard error. The midpoints of
the distributions (50% for the assessment and training phases and
70% for the shift phase) are indicated by vertical lines. The key con-
dition comparisons by phase: (1) in the assessment phase, children

indicated that children identified the model as upset at a
lower threshold with age (b = — 0.23, z = — 1.94, p = .05,
OR = 0.80, 95% CI [0.63—1.00]). The three-way interaction
between percent morph, condition, and age was not signifi-
cant (p = .81). We additionally checked whether our other
demographic variables (race and gender) related to category
boundaries. We find that race was not related to categoriza-
tion (X2(5) = 2.92, p = .71). However, girls had a slightly
lower threshold for categorizing faces as upset as compared
with boys (b = — .12, XX(1) = 3.77, p = .05). Together, these
results show consistent categorization patterns in each the
animal and emotion conditions, but highlight that category
boundary thresholds and steepness differ by domain and
across development.

Category Boundaries Sensitive to Feedback Across
Domains and Age

When participants received feedback on their categorization
choices, the patterns of findings mirrored the results of the
assessment phase (Table 1). In other words, explicit feed-
back regarding how the stimuli should be categorized did
not eliminate condition or age differences. Because these dif-
ferences persisted in the training phase, we included phase
as a predictor in the model (assessment = — .5, training =
.5) to examine whether there were differences in the extent

40
Percent morph

50 60 70

®

40 50 60 70 80

Percent morph

90 100

Categorized as upset/cow

had a lower threshold for categorizations in the emotion versus ani-
mal condition, but steeper boundaries in the emotion condition. (2)
In the training phase, children’s categorizations moved closer to the
midpoint in the emotion condition. (3) In the shift phase, children
changed their category boundaries to a greater extent in the emotion
condition

to which participants changed their category boundaries
between the assessment and training phases based on con-
dition and age. There was a main effect of phase (b = — 0.36,
z=-572,p <.001, OR = 0.70, 95% CI [0.62-0.79]),
indicating that feedback was effective for shifting category
boundaries toward the midpoint of the distribution. A per-
cent morph-by-phase interaction (b = 0.32, 7 =6.12, p <
.001, OR = 1.38, 95% CI [1.24-1.53]) indicated category
boundaries becoming steeper during the training phase,
again suggesting that children used the feedback to inform
their categorization choices. Finally, a condition-by-phase
interaction showed that there is more movement toward
the midpoint in the emotion condition relative to the ani-
mal condition (b = 1.08, z = 8.64, p < .001, OR = 2.95,
95% CI [2.31-3.77]). The interaction between phase and
age, and higher order interactions including phase were not
significant (ps > .11). Together these results indicate that
children more readily updated emotion category boundaries
(as compared to animal category boundaries) in response to
feedback.

Category Boundaries More Flexible in Emotion
Domain and Across Age

Because the difference between the emotion and animal con-
ditions remained after the training phase, we again included

Table 1 Full Model Output for

o Predictors b zZ p OR 95% CI
the Training Phase
Percent morph 1.95 40.92 <.001 7.04 6.41-7.73
Condition - 0.89 —8.67 <.001 0.41 0.34-0.50
Age 0 -0.1 917 1 0.94-1.06
Percent morph-by-condition -0.33 —-2.56 .01 0.72 0.56-0.92
Percent morph-by-age 0.18 8.86 <.001 1.19 1.15-1.24
Condition-by-age - 0.09 - 1.83 .067 0.91 0.83-1.01
Percent morph-by-condition-by-age 0.01 0.12 907 1.01 0.89-1.15
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phase (training = — .5, shift = .5) in the model to best cap-
ture how categorizations changed when participants went
from the training phase to categorizing a shifted selection
of morphs in the shift phase. First, there were a number of
main effects, including main effect of percent morph (b =
1.84,z=24.01, p < .001, OR = 6.32,95% CI [5.44-7.35])
and condition (b = — 0.59, z = — 6.04, p < .001, OR =
0.55, 95% CI [0.46-0.67]), consistent with the preceding
phases. There was also a main effect of phase (b = — 1.53, z
=—14.89, p <.001, OR = 0.22, 95% CI [0.18-0.27]) such
that participants were shifting toward the center of the new
distribution and a main effect of age (b = — 0.07, z = — 2.55,
p=.01,0R =0.93,95% CI [0.88-0.98]) with older children
more likely to categorize upset/cow morphs as going to the
red room/blue barn.

The effects of interest involving condition and participant
age can be further understood in the context of interactions.
Consistent with the prediction that the emotion domain
necessitates greater flexibility, participants changed their
category boundaries between the training and shift phases
to a greater extent in the emotion versus farm condition (b
=0.49,z=13.85,p <.001, OR = 1.63,95% CI [1.27-2.09];
Fig. 3). As in the preceding phases, category boundaries
were also steeper in the emotion condition (b = — 0.27, z
= —5.60, p <.001, OR = 0.76, 95% CI [0.69-0.84]). How-
ever, the difference in steepness was somewhat smaller in
the shift phase (b =0.19,z=1.94, p = .05, OR =1.21,95%
CI [1.00-1.46]), and category boundaries in both conditions
were less steep in the shift versus training phase (b = — 0.47,
z=-9.64,p <.001, OR = 0.63, 95% CI [0.57-0.69]).

Finally, regarding developmental differences, there was
an age-by-phase interaction (b = — 0.13, z = - 2.52, p =
.01, OR = 0.88, 95% CI [0.79-0.97]), suggesting that par-
ticipants updated their category boundaries more between
phases with age; similar to the previous phases, the steep-
ness of the category boundaries also increased with age (b
=0.18,z=4.45,p <.001, OR=1.19,95% CI [1.10-1.29]).
All other effects in the model were not significant (ps > .21).

Discussion

Our primary aim was to examine potential domain-relevant
differences in the flexibility of categorization. Children
adjusted their categorizations in response to the statistical
distribution of emotion-relevant signals to a greater extent
than other biological stimuli (i.e., animals). These findings
extend our knowledge of human learning in two ways. First,
the data add to a growing body of research providing evi-
dence for domain-general learning mechanisms underlying
children’s mastery of the vast and varied social input that
comprise emotional development (Plate et al., 2022; Ruba
et al., 2022). Second, the results from this study highlight

how quickly learners adapt to variability in the emotional
domain (here within 60 trials), leveraging statistical regulari-
ties in the environment to make predictions about others. We
also observed steeper category boundaries for emotion, rela-
tive to animal, stimuli; this indicates more consistency and
adept flexibility in children’s responses to emotion-related
stimuli.

Emotion categories were more flexible both in the pres-
ence and absence of feedback, even without the use of emo-
tion labels. Perceivers do encounter labeled emotions, for
example, in books or when someone verbally expresses their
emotion state (Ahn, 2005; Pollak & Thoits, 1989). However,
there is variation in how much these labels facilitate emotion
categorization (Hoemann et al., 2022) and much emotional
input is unlabeled (see Ruba et al., 2022 for a number of
examples). Feedback and statistical structure may meaning-
fully interact to support children’s emotional development
in addition to, or in conjunction with, labeling (Plate et al.,
2022). More research is needed to understand when feedback
is necessary, or sufficient, for emotion knowledge acquisi-
tion. Our instructions provided the labels “upset” and “calm”
to reference mental states. We selected these words to (a)
avoid specific emotion categories (such as angry or happy),
(b) encourage children to engage holistically with the stimuli
rather than cue specific features (such as a scowl), or (c)
concretely attend to one variant or exemplar of the faces.
Mental state content includes some level of uncertainty and
dynamicity (Berkay & Jenkins, 2023), and it is possible that
these features cued flexibility.

Older children showed more category flexibility, regard-
less of the domain. On the one hand, it is not surpring that
older children demonstrated behavior consistent with task
performance given that both emotion recognition (Widen,
2013; Widen & Russell, 2008) and category learning (Ham-
mer et al., 2009; Huang-Pollock et al., 2011) develop sub-
stantially during this age period. On the other hand, research
suggests that younger children tend to show more flexibility
in learning contexts (Lucas et al., 2014). The present results
are consistent with the idea that flexibility in response to
social cues may be observed later in development as children
spend more time in peer contexts (Gopnik et al., 2017).

The findings should be considered alongside several
limitations that provide guidance for future research. First,
emotion signals were compared to one other visual category
(animals), and animals and emotions are not equivalent on
a number of dimensions. For example, while there is vari-
ability both within and across animal forms (as with emo-
tion configurations), there is less dynamic change between
species than emotion signals. And, while perceivers make
emotion judgments categorically (Etcoff & Magee, 1992),
as they are likely to do with animals as well, it is possible
that perceivers are more attuned to the continuous features
of emotion signals. For example, it could be more important
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to know if someone is enraged versus mildly irritated than
to know if an animal more closely resembles a cow versus
a horse. It is possible that flexibility in response to emo-
tion signals might be more similar in other domains such as
language (Ruba et al., 2022; Weatherholtz & Jaeger, 2016)
with which emotion closely shares features of variability. For
instance, children use statistical information to adjust to a
variety of vocal cues including nonverbal emotion vocaliza-
tions (i.e., a yell) and emotionally inflected speech (Woodard
et al., 2021). Nevertheless, we included animals as stimuli
because they do share many characteristics with emotion
signals.

Perhaps counterintuitively, when participants encountered
more anger signals, they raised their threshold for catego-
rizing faces as angry. This finding raises considerations for
contexts in which participants might be exposed to biased
emotion signals. For example, there is evidence to suggest
that exposure to environments with heightened anger cues
(Plate et al., 2019) is associated with lower thresholds for
anger detection (Pollak & Kistler, 2002). Therefore, multiple
mechanisms likely underly shifting in complex social envi-
ronments. Future research could also explore emotion sig-
nals beyond anger—which may be particularly salient given
its role in threat detection—and expand to facial signals that
are not readily considered “basic emotions.” Finally, the
stimuli were impoverished in comparison to the complex
environments in which perceivers typically view emotions
(Barrett et al., 2019). Future research should consider how
additional cues in the environment affect category flexibility
across domains.

This experiment highlights domain differences in cate-
gory flexibility and points to emotion as a domain in which
children evidence particular flexibility in adjusting to envi-
ronmental input. This makes sense in that variability is a key
feature of emotions, with meaningful differences across and
within individuals and contexts. Being able to quickly and
accurately adapt to this variability promotes social compe-
tence by allowing children to make reasonable inferences
about what others may be feeling, and to predict the behavior
of other people based on those inferences.
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