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Dynamic Associations Between Emotion Expressions and Strategy Use in
Chinese American and Mexican American Preschoolers

Yeunjoo Kim1, Aya Inamori Williams2, Chang Liu3, and Qing Zhou2
1 Department of Psychology, The Pennsylvania State University
2 Department of Psychology, University of California Berkeley

3 Department of Psychological and Brain Sciences, The George Washington University

Previous studies of emotion regulation in young children commonly used between-person approaches,
which limit our understanding of dynamic and temporal relations between emotion expressions and
strategy use. Further, previous work has mainly focused on temperamental reactivity among White chil-
dren, and it is unclear whether these findings can generalize to children of Asian and Latinx origins. In
the current study, we examined the within-person temporal associations between emotion expressions
and strategy use among 3- to 5-year-old children in low-income Chinese American (CA) and Mexican
American (MA) families. Children’s emotion expressions (positive and negative) and strategy use (gaze
aversion, self-soothing, fidgeting, and language) during an unfair social interaction task were coded by
10-s epoch. Executive functions were examined as between-person level predictors of strategy use.
Multilevel modeling was conducted to examine whether positive and negative emotion expressions at
one epoch (t � 1) predicted strategy use at the following epoch (t). The results indicate that positive
emotion expressions predicted an increase in fidgeting at the next epoch (b = .34, p , .01). Executive
functions were unrelated to strategy use. Cultural group differences were found: CA children displayed
lower intensity of positive emotion and fewer strategy use compared with MA children. The present
findings inform theories on the dynamics of emotion regulation in young children and have implications
for interventions with underrepresented immigrant populations.

Keywords: Chinese American, dynamic process, early childhood, emotion expression, Mexican
American

Supplemental materials: https://doi.org/10.1037/emo0001100.supp

Extensive research has supported the links between children’s
emotion regulation and socioemotional adjustment (Blair et al.,
2015). The development of emotion regulation emerges between
the ages of 3 and 5 years (Kopp, 1989), and children use various
behavioral strategies in attempt to manage emotions. While previ-
ous studies have focused on the aggregated features (i.e., mean in-
tensity and frequency) of emotion regulation at the between-
person level (e.g., Carlson & Wang, 2007; Xiao et al., 2019), such
approach has limited our understanding of how these behavioral
strategies interact dynamically with emotion expression at the
within-person level (Cole et al., 2019). The temporal relations of
moment-to-moment behaviors involved in young children’s

emotion regulation processes remain unclear (Diaz & Eisenberg,
2015).

The present study examined dynamics of observed emotion
expressions and strategy use among preschoolers using an unfair
social interaction paradigm. In a sample of preschoolers from low-
income Chinese American and Mexican American families, emo-
tion expressions (positive and negative) and strategy use (gaze
aversion, self-soothing, fidgeting, and language use) were coded at
10-s epoch. Given the theorized links between executive functions
(Diamond, 2013) and emotion expression (Hudson & Jacques,
2014), we also assessed children’s attention shifting and inhibitory
control skills. Using multilevel modeling, we tested the temporal
within-person relations between emotion expressions and strategy
use while controlling for between-person variations in executive
functions and cultural group.

Emotion Expressions and Strategy Use in Young
Children

Emotion regulation can be broadly defined as the dynamic proc-
esses in which emotional experiences, emotion-related motivational
and physiological states, and other induced behaviors are modulated
or maintained (Eisenberg et al., 2010). Despite children’s limited
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ability to articulate their emotion regulation, they use various behav-
ioral strategies (hereafter labeled as strategy use) including gaze aver-
sion, self-soothing, fidgeting, and verbalization. Because higher-
order self-regulatory skills are still developing in this period (Kopp,
1989; Spinrad et al., 2007), some of these strategies are reactive
rather than deliberate, and their regulatory functions are unclear,
although children may demonstrate efforts to modulate emotions
(Cole et al., 2017).
Existing research on emotion regulation in early childhood has

primarily focused on behaviors during negative emotion expres-
sions. Specifically, gaze aversion and self-soothing behaviors have
been studied in relation to negative emotions such as anger and
fear (Cole et al., 2004; Dennis et al., 2009; Eisenberg et al., 2010).
Gaze aversion and self-soothing develop early and are viewed as
children’s efforts to hide and internalize negative emotions (Fox &
Calkins, 2003). In contrast, other commonly observed behavioral
strategies do not have clear relations to expressed emotions. For
example, fidgeting has been observed not only as a sign of distress
(Zahn-Waxler et al., 1994), but also as a sign of hyperactivity
(Miller et al., 2004). When receiving a disappointing gift, for
example, preschoolers may show fidgeting accompanied by social
smiles (Hudson & Jacques, 2014). Cole et al. (1994) suggested
that fidgeting may be accompanied by expressions of negative and
positive emotions, and serve a regulatory function to mask nega-
tive emotions in accordance with cultural display rules.
Similarly, children may use language accompanied by negative

emotion expression to communicate their needs (Cole et al., 2011)
or to facilitate emotional understanding (Cole et al., 2010). Con-
sistent with the theory that language development can promote
self-regulation development (Kopp, 1989), research using
between-person approaches have found that children with higher
language skills are better at regulating positive emotions (Lieber-
mann et al., 2007), and they display more positive affect and lower
anger across settings and over time (Bendezú et al., 2018; Winsler
et al., 2003). However, the temporal within-person relations
between language and emotion expressions remain understudied.
In sum, although some behavioral strategies (i.e., gaze aversion

and self-soothing) appear to be more consistently related to nega-
tive emotion expressions, whether and how other strategies (i.e.,
fidgeting and language use) may be related to negative and posi-
tive emotion expressions require further investigation, particularly
at the within-person level. Studying within-person associations
among these behaviors using a temporally lagged design can
inform developmental theory on when and how various behavioral
strategies used by children are related to emotion expression and,
potentially, their regulatory functions.

The Dynamics of Emotion Expressions and Behavioral
Strategies in Young Children

Emotion regulation is a dynamic process that can be examined
from temporal assessments of the quality, intensity, timing, and mod-
ulation of emotionality (Thompson, 1994). Prior studies on emotion
regulation often use the temperament framework, which focused on
dispositional between-person variations in emotional, behavioral, and
attentional reactivity (Rothbart & Derryberry, 1981). This approach
has demonstrated the long-term implications of emotion regulation
for socioemotional adjustment (e.g., Eisenberg et al., 2010; Herndon
et al., 2013). However, between-person approaches commonly

aggregate emotion expressions and behaviors to create global
indexes, which might disguise the temporal relations of emotion reg-
ulation and strategies, therefore limiting our understanding of the dy-
namics of emotion regulation process (Louie et al., 2013).

Within-person approaches, on the other hand, capture temporal
links between emotion expressions and strategy use based on time
segments of seconds (Lougheed et al., 2019). Thus, researchers
can test how emotion expression at one moment triggers strategy
use in the next moment and vice versa. Only a handful of studies
used within-person approaches. Buss and Goldsmith (1998) ana-
lyzed the temporal contingencies between emotion expression and
strategy use. They found that although global ratings of anger and
fear did not show between-person associations with strategy use
(e.g., distraction), a decrease in the intensity of expressed anger
following a strategy use was observed at the within-person level
(5- and 10-s epochs), (Buss & Goldsmith, 1998). Similarly, Gil-
liom et al. (2002) found temporal contingency between expressed
anger and strategy use in early childhood: behaviors related to
desired targets (e.g., gaze on the object) were related to increased
anger in the following epoch, whereas problem-solving behaviors
(e.g., information gathering) were related to decreased anger in the
next epoch. By segmenting a continuous behavioral task into one-
second epochs, Cole et al. (2017) found 3-year-olds’ strategy use
(e.g., self-soothing) occurred when children expressed a high in-
tensity of anger, but strategy use did not predict dampened nega-
tive emotion expression (e.g., frustration).

Together, these studies demonstrated that temporal assessments
of emotion regulation processes at the within-person level can pro-
vide a nuanced picture of the relations between emotion expres-
sions and strategy use (Chow et al., 2016; Cole et al., 2017). The
present study extended this literature and tested when and how
children use strategies in response to different valence of emo-
tions. These findings can inform practices by helping caregivers
and educators identify behavioral cues to young children’s emo-
tional experiences, which can facilitate supportive responses to
children’s emotions. For instance, a child fidgeting during circle
time may signal to the teacher that he or she is experiencing
excitement (positive emotion) or anxiety (negative emotion) and
may need adult support in emotion regulation in the moment.

Between-Person Variations in Executive Functions

Given the theorized links between emotion regulation and exec-
utive function development (EF; Eisenberg & Zhou, 2016; Zelazo
& Cunningham, 2007), we also considered between-person varia-
tions in two EF skills: attention shifting and inhibitory control.
Prior studies using between-person approaches have found associ-
ations between EF and trait-level emotion expressions. For exam-
ple, Ferrier et al. (2014) found reciprocal relations between
emotionality (positive and negative) and EF among preschool-age
children. Consistent with the theory that attention shifting is criti-
cal for emotion regulation by enabling the child to disengage from
the upsetting situations (Johnson et al., 2012), attention shifting
predicted higher socioemotional functioning (White et al., 2011).
Moreover, several studies reported links between inhibitory con-
trol, emotion regulation, and positive emotion expressions in pre-
schoolers (Carlson & Wang, 2007; Hudson & Jacques, 2014).
Importantly, the within-person relations between EF and emotion
regulation may vary by emotional reactivity: high levels of EF
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were observed among infants who exhibited high levels of emo-
tional reactivity and high levels of regulation (Hoeksma et al.,
2004; Ursache et al., 2013). However, the roles of EF in the
within-person relations between emotion expressions and strategy
use remain to be tested.

Between-Person Variations in Emotion Expressions and
Regulation Across Cultural Groups

Cultural practices, norms, and values shape the meaning and func-
tion of emotionally expressive behaviors (Mauss & Butler, 2010).
Accordingly, socialization practices can shape how children express
and regulate emotions in various social contexts (Raver, 2004).
Indeed, preschool-age children showed emotion regulation strategies,
such as smiling when receiving a disappointing gift, especially when
others are present (Cole et al., 1994). However, less is known about
how variations in cultural contexts are associated with emotion
expression and strategy use in preschool-age children, especially in
non-European American cultural groups.
Both Chinese American (CA) and Mexican American (MA)

groups tend to endorse relational values of prioritizing group affilia-
tion and interpersonal harmony (Chen, 2018). Consistent with these
values, CA parents tend to prohibit disruptive behaviors, discourage
expressions of negative emotion (especially anger) and encourage
emotional control (Chen et al., 2005; Wang et al., 2006). Moreover,
researchers observed fewer positive emotions and lower activity lev-
els in CA preschoolers compared with European American children
(Garrett-Peters & Fox, 2007; Wang & Barrett, 2015). These emotion
socialization practices may promote preschoolers’ tendency to down-
regulate positive emotions (Ng et al., 2007), which is consistent with
East Asian values of dialectical thinking (i.e., balance of negative &
positive emotions, Miyamoto & Ma, 2011). Consistent with the hy-
pothesis that exposure to American culture is associated with
increased emotion expressions, European American girls smiled
more than Mainland Chinese and CA girls and scored higher on
overall expressivity, and Chinese girls adopted by European Ameri-
can families had more negative expressions than Mainland Chinese
girls (Camras et al., 2006). Similarly, CA parents’ American orienta-
tion was positively associated with self-reported emotion expressions
(Chen et al., 2015).
By contrast, values of hospitality and emphasis on positive emo-

tion expression (while de-emphasizing negative emotion expres-
sion) are salient in Mexican cultures (Ramírez-Esparza et al.,
2009; Ruby et al., 2012). Consistent with the cultural script of sim-
patía, MA preschoolers expressed more positive than negative
emotions in parent–child interactions (Lindsey et al., 2013). Simi-
lar to Chinese parents, Mexican parents also value self-control and
encourage behavioral inhibition and shyness and discourage open
expression of negative emotions, which may be related to the cul-
tural expectations of respeto and interdependence (Gudiño & Lau,
2010; Varela et al., 2004). However, empirical studies on tempera-
mental reactivity and emotion regulation with Mexican-origin or
Latinx children are very limited (Chen, 2018). There have been
few studies of emotional processes that included both CA and MA
groups, the two largest foreign-born populations in the United
States (Radford, 2019).
Although both CA and MA cultural contexts are considered col-

lectivistic (Markus & Kitayama, 1991), the overall levels of emotion
expression might differ due to differences in specific cultural values

(Campos & Kim, 2017) or spoken language (Llabre, 2021). Soto et
al. (2005) found that MA college students had higher levels of
expressed positive and negative emotions than CA students, with a
more pronounced difference for positive emotions. Similarly, Su et
al. (2015) found higher suppression of positive emotions in CA
adults compared with MA adults. Consistent with the affect valuation
theory (Tsai, 2007), Chinese adults preferred low arousal positive
emotions (e.g., calmness) over high arousal positive emotions (e.g.,
excitement), whereas the opposite patterns were found for Mexican
adults (Ruby et al., 2012). Cultural differences in affect valuation
have behavioral consequences. For example, Chinese mothers dis-
played fewer positive emotions (typically defined in terms of high
arousal positive states) and more soothing vocalizations with their
children compared with American mothers (see Tsai, 2007, for a
review). This is consistent with the East Asian cultural preference of
communicating positive emotions via instrumental aids rather than
direct expressions (Campos & Kim, 2017).

In sum, cultural group differences in values and displays of
emotion expressions have been observed, with CA adults exhibit-
ing higher tendencies to value and display suppression of positive
emotions and MA adults exhibiting higher tendencies to value and
display open expression of positive emotions. However, whether
these cultural differences can be observed in preschool-age chil-
dren remains a critical question, which can shed light on how early
the culture-dependent socialization processes take effect. Although
historically underrepresented in the United States, CA and MA
children now make up nearly 40% of all children in Head Start, an
early childhood education program for low-income families (U.S.
Department of Health and Human Services, 2019). In the present
study, the two cultural groups were matched on child age, family
socioeconomic status, and geographic areas, which allowed us to
investigate cultural group variations independent from other de-
mographic and socioeconomic factors.

The Present Study

Using a sample of preschoolers from low-income CA and MA
families, the present study examined within-person associations
between positive and negative emotion expressions and strategy
use (gaze aversion, self-soothing, fidgeting, language use) while
taking into account the between-person variations in EF (inhibi-
tory control and attention shifting) and cultural groups. The study
had three aims. The first aim was to test the within-person tempo-
ral relations between emotion expressions and strategy use. Based
on previous studies (Cole et al., 2004; Eisenberg et al., 2010), we
expected negative emotion expression to be associated with gaze
aversion and self-soothing (H1a) and be positively predicted by
negative emotion expression from the previous epoch (H1b). On
the other hand, based on previous findings on between-person var-
iations in fidgeting (e.g., Cole et al., 1994; Hudson & Jacques,
2014), we hypothesized fidgeting to be positively associated with
positive emotion expression across the task (H1c) while positively
predicted by negative emotion expression from the previous epoch
(H1d). Furthermore, based on previous research (Cole et al., 2010;
Liebermann et al., 2007), we hypothesized language use to be pos-
itively associated with positive emotion expression across the task
(H1e). Meanwhile, based on the research suggesting that children
may use language to communicate negative emotions (Bendezú et
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al., 2018), we expected language use to be positively predicted by
negative emotion expression from the previous epoch (H1f).
The second aim was to examine the relations of executive func-

tions to children’s strategy use. Based on Liew et al. (2004) and
White et al. (2011), we hypothesized EF to be positively associ-
ated with strategy use (Hypothesis 2 ). The third aim was to exam-
ine cultural group differences in children’s emotion expressions
and strategy use. Based on previous research (Soto et al., 2005),
we expected CA children to express less intense positive and nega-
tive emotions than MA children (H3a). Because emotion expres-
sions and behavioral strategies are interrelated during social
interactions, we also expected CA children to display fewer strat-
egy use than MA children (H3b).

Method

Participants

The present study used archival data from a cross-sectional
study on language and socioemotional development of pre-
schoolers in low-income Chinese American and Mexican Ameri-
can families (Williams et al., 2019). The sample was recruited
through partnerships with Head Start preschool centers with high
concentrations of CA and MA families. For the inclusion criteria,
the child must: (a) be between 36 and 71 months of age, (b) be en-
rolled at a center-based Head Start program for a minimum of
three days per week, (c) understand and speak some English, and
Cantonese, Mandarin, or Spanish (by parent report), and (d) have
at least one parent who identifies as ethnically Chinese or Mexi-
can. Children who were diagnosed with a speech or language dis-
order or were receiving speech and language services were
excluded. The study protocol was approved by the IRB review
board of the University of California, Berkeley.
A total of 90 children (44 CA children and 46 MA children, age =

38 to 70 months,Mage = 54.4, SD = 7.1, 59% girls) and their parents
(age = 21 to 46 years,Mage = 34.6, SD = 6.4, 98% mothers) partici-
pated. Of the children, 18% were born outside of the United States
(i.e., 1st-generation), 77% were born in the United States and had at
least one foreign-born parent (i.e., 2nd-generation), and 5% were
born in the United States with both U.S.-born parents (i.e., 3rd-gener-
ation). Of the parents, 91%were born outside of the US (46%China,
43% Mexico, and 2% others). The average parental education was
11 years (SD = 3.8). The family’s average per capita income in the
past year was $5,167 (SD = $3,655), significantly below the national
poverty threshold (U.S. Census Bureau, 2015). The CA and MA
groups did not differ on child age and gender, parental education,
and family income. However, the two groups differed in child gener-
ation status, with the CA children being either first (36.4%) or second
generations (63.6%) and the MA children being either second
(89.1%) or third generations (10.9%), v2(df =2, N = 90) = 23.42, p,
.001.

Procedure

The parent–child dyad completed a 2.5-hour assessment and
questionnaire session. All questionnaires and assessments were
administered in participants’ preferred language (English, Canton-
ese, Mandarin, or Spanish) by bilingual and bicultural CA or MA
research assistants. Among the participants, 77% of MA children

and 50% of CA children used Spanish/Chinese only throughout
the assessment, whereas 5.1% of MA children and 16.7% of CA
children used more Spanish/Chinse than English, 2.6% of MA
children used equal amount of Spanish and English, and 15.4% of
MA children and 33.3% of CA children used English only. The
study variables did not differ in means by language of assessment
(ps. .05). Executive function tasks were administered prior to the
emotion regulation tasks to minimize the influence of emotional
states on cognitive performance (Zelazo & Cunningham, 2007).
About 68% of children completed the assessment at the university
lab and the rest completed the assessment at their homes. There
were no differences in means of study variables by assessment
location except for the fidgeting variable, where children who
completed the lab assessment displayed more fidgeting than chil-
dren who were assessed at homes (Ms = .39 and .20 and SDs = .35
and .27 for lab and home assessment, respectively), t(63) = 2.65,
p = .01, Cohen’s d = .33.

Measures

The Not Sharing Task from the Laboratory Temperament
Assessment Battery (LAB-TAB; Goldsmith et al., 1993) was used
to elicit negative emotion (e.g., sadness and anger). The five-mi-
nute task was divided into three phases: fair distribution (1 mi-
nute), unfair distribution (3 minutes), and recovery (1 minute). In
the fair distribution phase, the assessor shared a basket of candies
equally with the child. In the unfair distribution phase, the child
received fewer candies than the assessor. The assessor then
removed candies from the child’s cup. In the recovery phase, the
assessor apologized, returned all candies, and encouraged the child
to pick two new candies from the basket. Throughout the task,
child was prompted to verbalize their feelings. The unfair distribu-
tion phase was segmented into 10-s epochs in ELAN (Lausberg &
Sloetjes, 2009) and coded using the codebook adapted from Spin-
rad and Eisenberg (2007).

Emotion Expression Codes

Children’s displays of anger, sadness, and positive emotions
were coded by a team of two trained bilingual and bicultural
research assistants. Interrater reliability was calculated in Cohen’s
Kappa. Each emotion expression code was rated on a 4-point scale
(1 = the absence of the particular emotion behavior, 4 = intense or
prolonged expression of the emotion behavior). Examples of anger
included grimacing, scowling, fussing, crying, and bodily strug-
gles such as pulling of arms, pulling forward, arching back, bang-
ing, and kicking (k = .86). Examples of sadness included
frowning, tears, crying (i.e., sad cry has a more rhythmic quality
than anger cry), whimpering, and bodily sadness such as slumping,
and dropping of the head in arms or hands (k = .81). Examples of
positive emotion expression included smiling, positive vocaliza-
tion, laughter, and squealing (k = .80).

Behavioral Strategy Codes

Behavioral strategy codes were rated categorically as present or
absent for each 10-s epoch to code a child’s behavioral strategies:
gaze aversion (looking away from candy, candy cup, or the asses-
sor; k = .87), self-soothing (rocking, touching clothes, or body
parts, such as clasping hands, sucking fingers, twirling hair,

4 KIM, WILLIAMS, LIU, AND ZHOU

T
hi
s
do
cu
m
en
ti
s
co
py
ri
gh
te
d
by

th
e
A
m
er
ic
an

Ps
yc
ho
lo
gi
ca
lA

ss
oc
ia
tio

n
or

on
e
of

its
al
lie
d
pu
bl
is
he
rs
.

T
hi
s
ar
tic
le
is
in
te
nd
ed

so
le
ly

fo
r
th
e
pe
rs
on
al
us
e
of

th
e
in
di
vi
du
al
us
er

an
d
is
no
tt
o
be

di
ss
em

in
at
ed

br
oa
dl
y.



rubbing face, picking nose; k = .89), fidgeting (gross motor move-
ments without sitting still in the chair; k = .91), and use of non-
emotional language (e.g., “Your teeth will go black if you eat all
those candies”; k = .83). The strategy codes were rated by the
same team of coders separately from the emotion expression
codes.

Executive Functions

Considering the sample’s age group and because working mem-
ory develops later in development (Diamond, 2013; Karr et al.,
2018), attention shifting and inhibitory control measures were
used to assess executive functions. Two tasks from the Preschool
Executive Functions Assessment (Willoughby et al., 2010) were
used. Something’s the Same (STS) task was used to measure atten-
tion shifting between different domains (e.g., sort items by color
first then shape). The split-half reliability of STS items for the full
sample was .70 (.75 for CA group and .65 for MA group). Silly
Sounds Stroop (SSS) task was used to assess inhibitory control of
socially learned prepotent responses (e.g., say “woof” when shown
a picture of a cat). The split-half reliability of SSS items using the
Spearman-Brown coefficient was estimated to be .85 for the full
sample in the present study (.88 for CA group and .76 for MA
group).

Data Reduction

Overall, relatively low levels of expressed anger and sadness
were observed (Manger = 1.12, SD = .23; Msadness = 1.19, SD =
.39), and they were positively correlated with each other, r = .57,
p , .001. Thus, anger and sadness were combined into an aggre-
gated index of negative emotion expression (a = .73) for analysis.
A few strategies coded based on Spinrad and Eisenberg (2007)
had mean frequencies lower than .10 or higher than .90 (for exam-
ple, disruptive behaviors, preventive block, use of emotional lan-
guage, and were removed from data analyses due to the lack of
variance. Thus, gaze aversion, self-soothing, fidgeting, and use of
nonemotional language codes were included in the final analyses.

Plan of Data Analysis

We examined between- and within-person associations between
positive or negative emotion expressions and strategy use in two
cultural groups, while accounting for dependencies of repeated
measures and controlling for child gender. All strategy use (pres-
ence versus absence) and emotion expressions (varying from ab-
sence to intense level of emotion) were coded as discrete
variables. Specifically, to test the hypothesis that the child’s emo-
tion expressions would predict the following strategy use, we con-
ducted 1-epoch lagged generalized multilevel models (Snijders &
Bosker, 1999). All analyses were examined using Linear Mixed-
Effects Models using Eigen and SE package (lme4; Bates et al.,
2014) in R (Version 3.4.0; R Core Team, 2013).

Data Preparation

Of the sample, 90% of children (N = 81) completed the task
with 99% response rate. Missing data on study variables were gen-
erally small: 1% for attention shifting, 3% for inhibitory control,
and 10% for emotion expressions and strategies. Missing data

were due to technical issues. Thus, missing data were treated as
missing completely at random.

To prepare the data, we person-centered children’s positive and
negative emotion expressions to independently test between- and
within-person associations with strategy use (Bolger et al., 2003).
We separated a person i’s mean level of positive (M PEi) or nega-
tive emotion expressions (M NEi) from a person i’s state level of
positive (State PEi) or negative emotion expressions (State NEi).
For instance, M PEi was calculated as the mean of a child’s posi-
tive emotion expression across the entire unfair distribution phase
of the task at the between-person level, and State PEi at epoch t
was calculated as the deviation from the mean level of positive
emotion expression at epoch t at the within-person level.

Analysis 1: Child’s Positive Emotion Expression Predicting
Strategy Use

In Level 1 within-person analysis, we predicted children’s strat-
egy use (gaze aversion, self-soothing, fidgeting, or nonemotional
language) at epoch t from their State PEi at epoch t � 1. In Level
2 between-person analysis, we tested whether there was a signifi-
cant association between child’s expected frequency of strategy
use (average level of frequency; intercept of the model) and their
M PEi across the task, gender, culture, and executive functions.
The equation for this model is presented in a online supplement
material S1.

Analysis 2: Child’s Negative Emotion Expression Predicting
Strategy Use

We examined the temporal relations of a child's negative emo-
tion expression to strategy use (gaze aversion, self-soothing, fidg-
eting, or nonemotional language). The Level 1 within-person
model predicted a child’s strategy use at epoch t from their State
NEi at epoch t � 1. The Level 2 between-person model tested
whether there was a significant association between child’s
expected frequency of strategy use and their M NEi, gender, cul-
ture, and executive functions.

Results

Between-Person Level Descriptive Statistics

Throughout the unfair distribution phase, the average intensity
of positive emotion expression was 1.81 (SD = .66) and the aver-
age intensity of negative emotion expression observed was 1.14
(SD = .26) across participants, indicating that children expressed
higher levels of positive emotions than negative emotions. On av-
erage, gaze aversion was displayed .19 times (SD = .20), self-
soothing .29 times (SD = .35), fidgeting .33 times (SD = .34), and
nonemotional language .26 times (SD = .26) across participants.
As for executive function, a mean score of 77% on attention shift-
ing and 64% on inhibitory control were obtained.

Full descriptive statistics and correlations are reported in Table
1. Pearson correlations showed that fidgeting (r = .50, p , .001)
and nonemotional language usage (r = .23, p = .04) were posi-
tively associated with the expression of positive emotion. Mean-
while, gaze aversion (r = .47, p , .001) and self-soothing
behaviors (r = .25, p = .03) were positively associated with the
expression of negative emotion. The positive and negative emotion

EMOTION AND EMOTION-RELATED BEHAVIORS IN CHILDREN 5

T
hi
s
do
cu
m
en
ti
s
co
py
ri
gh
te
d
by

th
e
A
m
er
ic
an

Ps
yc
ho
lo
gi
ca
lA

ss
oc
ia
tio

n
or

on
e
of

its
al
lie
d
pu
bl
is
he
rs
.

T
hi
s
ar
tic
le
is
in
te
nd
ed

so
le
ly

fo
r
th
e
pe
rs
on
al
us
e
of

th
e
in
di
vi
du
al
us
er

an
d
is
no
tt
o
be

di
ss
em

in
at
ed

br
oa
dl
y.

https://doi.org/10.1037/emo0001100.supp
https://doi.org/10.1037/emo0001100.supp


expressions were not significantly associated (p = .35). Although
attention shifting and inhibitory control were significantly associ-
ated with each other (r = .29, p = .01), they were kept as separate
variables in analyses because the two constructs represent different
processes of executive functions and related differently to child-
ren’s socioemotional behaviors (Buzzell et al., 2021).

Temporal Relations Between Emotion Expressions and
Strategy Use

Although our hypotheses focused on predicting strategy use
from emotion expressions, we tested both directionalities between
emotion expressions and strategy use given the reciprocal nature
of these processes at the epoch-to-epoch level. However, none of
the strategies predicted emotion expressions in the next epoch.
Thus, we only present the results for emotion expression predict-
ing strategy use. Furthermore, child gender as a covariate was
removed from the model predicting self-soothing because the
model did not converge.

Between-Person Relations

The results for positive emotion expression predicting gaze
aversion, self-soothing, fidgeting, and nonemotional language are
shown in Table 2. First, gaze aversion (M PE; c01 = �.02, p = .92)
and self-soothing (c01 = �.18, p = .48) were not associated with
the between-person level positive emotion expression. Second, as
expected (H1c), fidgeting showed a significant positive association
with M PE (c01 = .60, p , .01). That is, children exhibited more
frequent fidgeting behaviors when they expressed higher mean
levels of positive emotion across the task. Third, nonemotional
language was not associated with any predictor, rejecting our hy-
pothesis (ps. .05; H1e).
The results for negative emotion expression predicting strategy

use are shown in Table 3. Gaze aversion was positively associated
with between-person level negative emotion expression as
expected (M NE; c21 = .61, p , .01; H1a), such that children with
higher negative emotion expression exhibited more gaze aversion
throughout the task. Self-soothing, on the other hand, was not
associated with M NE (c21 = .45, p = .12). Fidgeting was nega-
tively associated with M NE (c21 = �.48, p = .03), suggesting that
children with higher negative emotion expressions exhibited lower
levels of fidgeting throughout the unfair distribution phase. Again,

nonemotional language was not associated with any predictor
(ps. .05; H1e).

Within-Person Relations

Within-person level positive emotion expression (State PE) at
epoch t � 1 did not predict gaze aversion at epoch t (c10 = .01, p =
.93 or self-soothing (c10 = .04, p = .72). However, contrary to our
expectation (H1d), child’s State PE at epoch t � 1 (c10 = .34, p ,
.01) predicted fidgeting at epoch t, indicating that children who
expressed higher intensity of positive emotion displayed increased
fidgeting in the following epoch. Finally, nonemotional language
was not associated with any predictor, rejecting our hypothesis
(ps. .05; H1e).

With respect to negative emotion expressions, our hypothesis
was rejected (H1b) such that negative emotion expression (State
NE) at epoch t � 1 did not predict gaze aversion at epoch t (c30 =
.02, p = .88). Although we expected gaze aversion and self-sooth-
ing would be associated with negative emotion expression simi-
larly at both between-person and within-person levels, a child’s
State PE at epoch t � 1 did not predict self-soothing (c30 = �.02,
p = .88). State NE at epoch t � 1 also did not predict fidgeting at
epoch t (c30 = �.14, p = .36; H1d). Again, nonemotional language
was not associated with any predictor (ps. .05; H1f).

Results on Executive Functions

Across all models, attention shifting was not associated with strat-
egy use at the between-person level contrary to our hypotheses (ps.
.05; H2). Furthermore, attention shifting also did not predict strategy
use using within-person approaches (ps. .05; H2). We ran the same
models with inhibitory control as the predictor, and the results were
consistent with the findings reported in Table 2 and Table 3.

Cultural Group Variations in Expressed Emotions and
Strategy Use

Independent t tests were conducted to examine cultural group
differences in the intensity of expressed emotions and frequency
of strategy use between CA and MA children. In support of our
hypothesis (H3a), CA children (M = 1.59, SD = .66) displayed
lower intensity of positive emotions (but not negative emotions)
than MA children (M = 2.00, SD = .62) throughout the task, t(77) =
�2.85, p = .006, d = .64.

Table 1
Descriptive Statistics and Correlations Among Study Variables

Variable 1 2 3 4 5 6 7 8

Emotion expressions (intensity)
1. Negative emotion expression —

2. Positive emotion expression �.11 —

Strategy use (frequency)
3. Gaze aversion .47*** .09 —

4. Self-soothing .25* .08 .35** —

5. Fidgeting .10 .50*** .25* .02 —

6. Nonemotional language use �.03 .23* .09 �.03 �.35** —

7. Inhibitory control �.10 �.04 .12 .05 .11 .003 —

8. Attention shifting �.08 .02 .16 �.07 .12 �.02 .29** —

M 1.14 1.81 .19 .29 .33 .26 .64 .77
SD 0.26 0.66 .20 .35 .34 .26 .28 .16

* p , .05. ** p , .01. *** p , .001.
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In support of our hypothesis (H3b), cultural group differences
were found for all strategy use except for nonemotional language.
When predicting strategy use from the positive emotion expres-
sion, gaze aversion was associated with culture group (c02 =
�1.07, p , .01), such that CA children showed a lower frequency
of gaze aversion across the task compared with MA children.
When testing whether positive emotion expression predicted self-
soothing, culture group was associated with self-soothing (c02 =
�1.63, p , .01). That is, CA children showed fewer self-soothing
behaviors across the task compared with MA children. Further-
more, fidgeting was associated with cultural group (c02 = �1.09,
p, .01), indicating that CA children showed fewer fidgeting behav-
iors across the task comparedwithMA children (see Table 2).

When predicting strategy use from negative emotion expressions,
we again found that CA children showed fewer gaze aversion behav-
iors compared with MA children (c22 = �.99, p , .01). When self-
soothing was the outcome, cultural group was the only significant pre-
dictor (c22 = �1.48, p , .01), such that CA children showed fewer
self-soothing behaviors compared with MA children. Furthermore,
CA children showed fewer fidgeting behaviors compared with MA
children (c22 =�1.38, p, .01). The results are reported in Table 3.

Discussion

The present study examined the temporal relations between
observed emotion expressions and strategy use during an unfair

Table 2
Results of Multilevel Model Testing Whether Child’s Positive Emotion Expression Predicts
Strategy Use

Strategy use Estimate (SE) p 95% CI Exp. (estimate)

PE predicting gaze aversion
Fixed effects
Intercept c00 �.93 (.77) .23 [�2.52, .57] .39
Mean PE c01 �.02 (.18) .92 [�.39, .33] .98
State PE, t � 1 c10 .01 (.13) .93 [�.25, .27] 1.01
Culture c02 �1.07 (.28) ,.01 [�1.65, �.52] .34
Attention shifting c03 .16 (.73) .83 [�1.30, 1.64] 1.17
Child gender c04 �.30 (.32) �.35 [�.92, .34] .74

Random effects
SD of Intercept ru2 .59
�2LL �378.8

PE predicting self-soothing
Fixed effects
Intercept c00 �1.05 (.82) .20 [�2.72, .57] .35
Mean PE c01 �.18 (.26) .48 [�.72, .34] .83
State PE, t � 1 c10 .04 (.11) .72 [�.18, .25] 1.04
Culture c02 �1.63 (.37) ,.01 [�2.43, �.93] .20
Attention shifting c03 �.15 (1.01) .88 [�2.21, 1.88] .86

Random effects
SD of intercept ru2 1.12
�2LL �424.6

PE predicting fidgeting
Fixed effects
Intercept c00 �1.17 (.69) .09 [�2.55, .23] .31
Mean PE c01 .60 (.17) ,.01 [.27, .95] 1.82
State PE, t � 1 c10 .34 (.10) ,.01 [.14, .55] 1.41
Culture c02 �1.09 (.27) ,.01 [�1.65, �.59] .34
Attention shifting c03 .16 (.72) .83 [�1.31, 1.57] 1.17
Child gender c04 �.01 (.29) .98 [�.59, .57] .99

Random effects
SD of intercept ru2 .64
�2LL �461.7

PE predicting nonemotional language
Fixed effects
Intercept c00 �1.89 (.88) .03 [�3.71, �.17] .15
Mean PE c01 .28 (.22) .20 [�.15, .73] 1.32
State PE, t � 1 c10 .04 (.12) .72 [�.20, .29] 1.04
Culture c02 �.48 (.34) .15 [�1.18, .17] .62
Attention shifting c03 1.27 (.88) .15 [�.46, 3.10] 3.57
Child gender c04 �.34 (.35) .32 [�1.06, .35] .71

Random effects
SD of intercept ru2 .91
�2LL �422.9

Note. SE = standard error; 95% CI = 95% confidence interval; Exp. (estimate) = exponentiated parameter val-
ues for ease of interpretation; r = standard deviation of random effects; PE = positive emotion expression.
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social interaction among preschoolers from low-income CA and
MA families. We also tested between-person associations between
emotion expressions and strategy use and considered between-per-
son variations in executive function and cultural group. In partial
support of our hypotheses, at the between-person level, we found
some specificity in the relations between emotion expressions and
strategy use. Only gaze aversion was positively associated with
negative emotion expressions during the unfair distribution phase
of the task. Fidgeting, on the other hand, was positively associated
with positive emotion expressions and negatively associated with
negative emotion expressions.

Temporal analysis at the within-person level revealed that fidg-
eting was predicted by positive emotion expression. The finding is
different from previous studies using between-person approaches,
which showed fidgeting as a behavioral sign of anxiety or dysregu-
lated distractedness (Miller et al., 2004; Zahn-Waxler et al., 1994).
One interpretation is that our sample consisted of children in low-
income immigrant families, whereas previous studies sampled pre-
dominantly White children. However, our finding is somewhat
consistent with previous studies showing that children displayed
positive emotion (e.g., smiling) accompanied by fidgeting in disap-
pointing and frustrating situations (Cole et al., 1994; Garrett-Peters

Table 3
Results of Multilevel Model Testing Whether Child’s Negative Emotion Expression Predicts
Strategy Use

Strategy use Estimate (SE) p 95% CI Exp. (estimate)

NE predicting gaze aversion
Fixed effects
Intercept c20 �.70 (.75) .35 [�2.23, .77] .50
Mean NE c21 .61 (.18) ,.01 [.26, 1.00] 1.84
State NE, t � 1 c30 .02 (.12) .88 [�.23, .25] 1.02
Culture c22 �.99 (.27) ,.01 [�1.53, �.47] .37
Attention shifting c23 �.44 (.72) .54 [�1.89, 1.00] .64
Child gender c24 �.21 (.31) �.51 [�.82, .42] .81

Random effects
SD of intercept ru2 .54
�2LL �372.4

NE predicting self-soothing
Fixed effects
Intercept c20 �.80 (1.04) .44 [�2.91, 1.29] .45
Mean NE c21 .45 (.29) .12 [�.12, 1.03] 1.56
State NE, t � 1 c30 �.02 (.11) .88 [�.24, .19] .98
Culture c22 �1.48 (.39) ,.01 [�2.33, �.74] .23
Attention shifting c23 �.62 (1.05) .59 [�2.75, 1.48] .54

Child gender c24 .02 (.42) .96 [�.83, .87] 1.02
Random effects
SD of intercept ru2 1.09
�2LL �421.5

NE predicting fidgeting
Fixed effects
Intercept c20 �1.37 (.71) .05 [�2.79, .05] .25
Mean NE c21 �.48 (.23) .03 [�.95, �.04] .61
State NE, t � 1 c30 �.14 (.15) .36 [�.44, .14] .87
Culture c22 �1.38 (.28) ,.01 [�1.86, �.89] .25
Attention shifting c23 .89 (.74) .23 [�.61, 2.18] 2.45
Child gender c24 �.10 (.30) .74 .91

Random effects
SD of intercept ru2 .68
�2LL �470.3

NE predicting nonemotional language
Fixed effects
Intercept c20 �1.96 (.88) .03 [�3.78, �.23] .14
Mean NE c21 �.32 (.30) .29 [�.95, .25] .73
State NE, t � 1 c30 �.15 (.15) .31 [�.47, .13] .86
Culture c22 �.69 (.33) .04 [�1.39, �.05] .50
Attention shifting c23 1.59 (.91) .08 [�.17, 3.47] 4.91
Child gender c24 �.39 (.35) .27 [�1.11, .31] .68

Random effects
SD of intercept ru2 .92
�2LL �421.9

Note. SE = standard error; 95% CI = 95% confidence interval; Exp. (estimate) = exponentiated parameter val-
ues for ease of interpretation; r = standard deviation of random effects; NE = negative emotion expression.
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& Fox, 2007; Liew et al., 2004). Because there can be various
types (e.g., felt, false, and miserable smiles; Ekman & Friesen,
1982) and functions of smiles (Ansfield, 2007; Ekman, 1972), it is
difficult to discern whether the positive emotions observed was the
expression of genuine happiness or nervous laughter to hide dis-
tress (e.g., Liew et al., 2004). Notably, children assessed in the lab
fidgeted more than those assessed at home. Thus, fidgeting may be
induced by positive emotions that some children used to suppress
negative emotion expression, especially in the unfamiliar context
of lab assessment. Although fidgeting did not predict emotion
expressions, our results suggest that fidgeting is predicted by
children’s effort to express positive emotion in frustrating unfair
social situations. These results highlight the advantages of using
the time-segmented data at the within-person level to understand
how young children display and potentially regulate emotions.
Interestingly, gaze aversion was not predicted by negative emo-

tion expressions despite their relations at the between-person level.
This suggests that gaze aversion is not necessarily consequential
or regulatory but may be the by-products of emotion expression.
Whether a regulatory effort is effective may vary by the valence
and type of emotions and whether changes are observed in emo-
tion expressions (Gilliom et al., 2002). As examined in infant and
toddler studies, gaze aversion may be more effective in regulating
fear than anger elicited by the experience of unfair treatment (Cole
et al., 2004). Future studies can incorporate physiological meas-
ures of emotional reactivity and regulation to investigate whether
the observed strategy use was behavioral expressions or means of
masking emotions (Mauss et al., 2005).

Executive Functions

Despite the theorized linkage between EF and emotion regula-
tion (Zelazo & Cunningham, 2007), we did not find significant
relations between children’s EF skills and behavioral strategies. It
is possible that the transference of “cool” cognitive skills in “hot”
emotional settings may not ensue without sufficient self-regulatory
capacity, which young children have yet to develop (Eisenberg &
Zhou, 2016). Most preschoolers have not developed working
memory skills, an EF component that updates and maintains infor-
mation at hand supporting attention shifting and inhibitory control
(Carlson et al., 2004). One possibility is that during preschool age,
transference of one skill to another under emotionally taxed situa-
tions may be challenging because updating information requires
higher cognitive control skills (e.g., working memory). Although
EF may be an underlying mechanism supporting emotion regula-
tion (Zelazo & Cunningham, 2007), the transference of skills still
needs practicing during the preschool age. Although associations
between inhibitory control and emotion regulation were found in a
previous study (Carlson & Wang, 2007), inhibitory control was
measured under an emotionally-taxing environment, the so-called
“hot EF” (Kerr & Zelazo, 2004). By contrast, our study measured
the so-called “cool EF.” Moreover, the participants in Carlson and
Wang (2007) were older than the current sample and had more
mature self-regulatory skills. A final possibility for the lack of
relation between EF and emotion variables may be due to the limi-
tation of binary measures of strategy use. Under the current dis-
crete coding scheme, it is difficult to gauge how deliberate the
strategy use was and whether they deployed any cognitive

resources. Thus, future studies could include additional measures
of EF or examine children’s strategy use on a continuum.

Cultural Considerations

Partly consistent with our hypothesis (H3a), CA children dis-
played lower intensity of positive (and not negative) emotions
than MA children, paralleling the patterns found in the adult litera-
ture (Soto et al., 2005; Su et al., 2015). Similarly, in a study of col-
lege students, Chinese students preferred low arousal positive
affect (calmness) whereas Mexican students preferred high arousal
positive affect (excitement; Ruby et al., 2012). One explanation
may be the differences in emotion socialization practices and pa-
rental reactions that influence children’s emotion expressions
(García Coll et al., 1984; Polo & López, 2009; Varela et al.,
2009). It is possible that CA children may inhibit expression of
emotions even more than MA children due to socialization prac-
tices to inhibit emotion expression (Soto et al., 2016). On the other
hand, related to the cultural script of simpatía, MA children may
be socialized to express behavioral politeness (Rodríguez-Arauz et
al., 2019) that is reflected via stronger positive emotion expres-
sions (Acevedo et al., 2020).

Consistent with our hypothesis (H3b), CA children displayed
less frequent strategy use than MA children, suggesting a higher
behavioral inhibition level congruent to the intensity of emotion
expressed. Consistent with the cultural perspective of ideal affect
(Tsai, 2007) and the study by Ruby et al. (2012), the overall lower
frequency of strategy use observed in CA children may reflect the
preference of low activation of affect, requiring less frequent use
of behavioral strategies to react to or change the emotional states.
Moreover, this interpretation is in line with the dialectical cultural
script that in Far Eastern cultural contexts (Miyamoto & Ma,
2011; Peng & Nisbett, 1999), individuals attempt to maintain har-
mony (with self and others) by not being disruptive and balancing
both negative and positive emotions (e.g., yin and yang). Thus,
CA children may be less inclined to up-regulate positive emotions
and down-regulate negative emotions, but instead to accept emo-
tions as they are (Miyamoto et al., 2014). Another possibility is
that the lower engagement of strategy use in CA children may be
attributable to their lack of emotional reactivity and thus less
observable behavioral reactions (Mauss et al., 2007). Together,
these observed cultural group differences in children’s emotion
expressions and behaviors indicate that culturally informed display
rules and regulatory goals (previously observed in adult samples)
may already be learned by children during the preschool develop-
mental period.

Limitations and Future Direction

This study has several limitations. First, we adopted the 10-s
epoch length to code expressed emotions and strategy use, in con-
trast to a granular approach (e.g., one-second or five-second
epoch) or a distanced approach (e.g., 15-s epoch length). However,
some behaviors such as gaze aversion are more rapid than others
and may occur precipitously after experiencing negative emotions
and do not linger. Furthermore, when experiencing negative emo-
tions, children may face difficulty maintaining strategy use (Fox &
Calkins, 2003), leading to a shorter duration of gaze aversion.
Thus, future studies could consider coding in shorter epochs (e.g.,
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five-seconds) to better capture the dynamic relations between emo-
tion expressions and strategy use.
Relatedly, the 10-s epoch length may have limited our ability to

detect bidirectional relations between emotion expressions and
strategy use. In the present study, only emotion expression signifi-
cantly predicted strategy use and not vice versa. Given self-regula-
tion is still developing in this age period (Kopp, 1989), it is
possible that the types of strategies we examined (which are
mostly reactive or not cognitively advanced) did not induce any
changes in the emotion experienced and thus, was not effective at
dampening the child’s negative emotionality. Nonetheless, the
within-person level analysis provides an initial step to understand-
ing the rich dynamics of emotion regulation processes in early
childhood (Cole et al., 2019).
Furthermore, the overall low intensity of observed emotion

expressions across participants may have limited the study’s statis-
tical power to detect theorized relation between executive func-
tions and emotion regulation. As discussed by Ursache et al.
(2013), the link between the cognitive and emotional self-control
can be moderated by emotional reactivity. Future studies could
consider incorporating physiological measures to capture the
dynamic relations among reactivity, strategy use, and trait-level
executive functions. There is a dearth of information regarding
these two cultural groups and further exploration is needed to
employ a more sensitive approach for coding and interpreting.
Moreover, longitudinal studies can reveal the age-related trajec-
tory of changes in emotional reactivity as well as the relations
between two domains of self-control.
Last, although the use of nonemotional language was not associ-

ated with emotion expressions, future studies should further exam-
ine the role of language in emotion regulation dynamics. It is
purported that verbalization may serve regulatory function by
interfering with initial emotional responses (Cole et al., 2010).
The present study sampled dual-language learners in low-income
immigrant families. Researchers found bilingual children from
low-income households developed language skills more slowly
than monolingual children (Hoff, 2013). Thus, it will be interest-
ing to examine the links of bilingualism (Chen et al., 2014) or
code-switching behaviors (Williams et al., 2020) to the emotion
regulation dynamics in bilingual children. Language (i.e., promo-
tion of positive emotions in Spanish language) may directly influ-
ence how emotions are expressed (Llabre, 2021). More studies are
needed to understand the role of language in bilingual children’s
emotion expressions and regulation. Future research should use
culturally sensitive coding schemes to capture more subtle changes
in expressed emotions and culturally unique behavioral strategies.
By analyzing within-person associations between positive and

negative emotion expressions and strategy use, the present study
revealed nuanced processes of emotion regulation dynamics in
preschool-aged children. These findings may inform emotion
socialization practices at home and in early childhood education
programs. By attending to children’s behavioral strategies, parents
and teachers can better recognize children’s emotions and provide
timely support and coaching for children’s emotion regulation.
This study also provided empirical evidence of cultural influences
on emotion expressions and emotion regulation. Furthermore, by
studying socioemotional processes in children from low-income,
immigrant families, the study adds diversity to our understanding

of the dynamic interplay between emotion expression and behav-
ioral strategies.
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