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Abstract

Background: Children with developmental language disorder (DL D) often experience language difficulties that hinder their
ability to acquire emotional competence. Poor emotional competence is associated with emotional and behavioral problemsin
young children.

Objective: Thisresearch involved two studies focusing on (1) the emotional competence of Mandarin-speaking children aged
5to 7 yearswith DLD and (2) the efficacy, feasibility, and acceptability of atele-intervention designed to enhance their emotional
competence in Taiwan.

Methods: Five children with DLD from study 1 declined to participate in study 2, the emotional competence tele-intervention,
and were excluded from the analysis. We compared the emotional competence of 20 Mandarin-speaking children with DLD to
that of 24 children with typical language development (TLD). The children with DLD were, on average, aged 5.79 (SD 0.47)
years, whereas the children with TLD were, on average, aged 5.93 (SD 0.31) years. We assessed the children’s emotional
competence, nonverbal ability, verbal comprehension, vocabulary acquisition, and expressive language skills. In study 2, all
children with DLD included in study 1 engaged in an emotional competence tele-intervention. An interrupted time-series design
was used to examine their emotional competence. In total, 20 children with DLD provided dataon emotiona competence evaluated
using the Emotional Lexicon Test. These data were individually collected at 3 time points after study 1 (time 1). These phases
included baseline (time 1 to time 2), during the tele-intervention (time 2 to time 3), and follow-up (time 3 to time 4), spanning
approximately 18 to 20 weeks from time 1 to time 4. Recruitment, retention, and attendance rates were calculated to evaluate the
intervention’s feasibility, and participant mood was evaluated after each session to calculate the intervention’s acceptability.

Results: No significant changesin the children’s ability to understand basic or complex emotional terms were observed during
the baseline period. However, changes were observed during the tel e-intervention period, and these changes remained throughout
the follow-up period. With a recruitment rate of 80% (20/25), all participants completed 4 intervention sessions, with retention
and attendance rates exceeding 95% (19/20). A total of 90% (18/20) of the participants deemed each session to be acceptable.

Conclusions; Mandarin-speaking children aged 5 to 7 years with DLD exhibited lower emotional competence compared with
their counterparts with TLD. Tele-interventions are effective in enhancing the emotional competence of children with DLD,
demonstrating feasibility and acceptability for these children and their parentsin Taiwan.

(JMIR Pediatr Parent 2025;8:e60333) doi: 10.2196/60333
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Introduction

Background

According to the Diagnostic and Satistical Manual of Mental
Disorders, Fifth Edition (DSM-5) [1], language disorder (ie,
developmental language disorder [DLD]) is a communication
disorder that broadly refers to childhood language difficulties
and is not associated with any known biomedical condition
[2,3]. These language difficulties can hinder children’'s
acquisition of emotional competence, including their
understanding of the nature and causes of emotions, their own
feelings, their physiological reactionsto thesefedlings, and their
cognition surrounding an emotion or emotive event [4-7].
Language is strongly associated with emotional competence,
as evidenced in our use of prosody to interpret emotional cues,
recoghize emotions, and understand what others may fedl in
various situations[8]. When children experience communication
difficulties, their opportunities for social learning diminish,
making conversations harder to process, misunderstandings
more likely, and participation in discussions or play activities
more challenging, which can, in turn, hinder their emotional
competence[9]. Language al so provides accessto mental terms
such as think and happy, which help children mentalize and
help them identify, understand, express, and regulate their
emotions [10]. These capahilities facilitate social interactions
and indirectly aid in understanding the mental states of others
[11]. Therefore, children with language acquisition difficulties
tend to struggle with using these mental terms to learn the
emotional or cognitive aspects of theory of mind. Notably,
verbal interactions with caregivers play a key role in the
development of emotion regulation skills, primarily because
discussing emotions helps children connect their emotions to
eventsand learn how to manage these emotions[12]. Aschildren
with DLD grow, they struggle to develop the capacity to
internally regulate their emotions, with language playing a
crucia role in self-reflection, response inhibition, and guiding
behavior [13]. Furthermore, in young children with typical
language devel opment (TLD), poor emotional competence has
been shown to be associated with emotional and behaviora
problems[14].

Previous research examining the emotional competence of
children with DLD and children with TLD has rarely focused
on children who speak Mandarin as their native language
[4,11,15]. If studies indicate that the emotional competence of
M andarin-speaking children with DLD lags behind that of their
peers with TLD, as is the case for non—Mandarin-speaking
children with DLD, this finding will support the presence of
cross-linguistic and cross-cultural consistency in the emotional
challenges faced by children with DLD. In children with
developmental delays, speech and language delays are the most
common disabilities [16]. DLD is a highly prevaent
neurodevelopmental disability in Mandarin-speaking children
[17,18], highlighting the importance of focusing on the
emotional competence of this population. Therefore, further
research is needed to evaluate the emotional competence of
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Mandarin-speaking children with DL D and determine whether
early intervention is necessary.

Tele-interventions constitute a promising tool that offers a
timely, accessible, and cost-effective solution for overcoming
barriers to medical service delivery, such as transportation
issues, shortage of skilled therapists, and insufficient facilities
in rural areas [19]. This approach is particularly significant
given that the special needsof childrenwith DLD livinginrural
areas are often less adequately addressed than those of children
living in urban areas [20]. Adopting tele-practice for early
interventions holds great potentia to address these disparities
and support the development of emotional competence in
children with DLD in underserved rural areas[19]. In Taiwan,
the procedures, advantages, and challenges associated with
implementing such interventions remain unclear. Therefore, in
this study, we examined the efficacy, feasibility, and
acceptability of emotional competence tele-interventions
designed for Mandarin-speaking children with DLD in Taiwan.

Multiple studies haveindicated that socia storiesare an effective
means to help children acquire emotional knowledge [21-23].
Social stories have been widely used in clinical practice for
children with autism spectrum disorder (ASD) [24]; however,
the application of these stories for children with DLD remain
understudied. To the best of our knowledge, few studies have
focused on children with pragmatic language impairments[25],
language impairments [26], and pragmatic disorders with
behavioral difficulties [24]. Among the key factors that
contribute to the efficacy of a social story isthe display of the
protagonist’semotional state and social interactions[27], along
with labeling affective, physical, and perceptual changes with
words describing the protagonist’'s mental state. These labels
help children understand that different experiences can fulfill
the same function aslong as these experiences are perceived as
having the same meaning [28]. The use of visual aids such as
pictures or videos can enhance the emotional representation of
potential causes, subjective feelings, physiological responses,
and cognition during social interactions [29]. Thought bubbles
can also be used to clarify the protagonist’s emotional state and
thoughts within the socia context [30,31]. Hence, emotional
competenceinterventions conducted using social storiesthrough
remote interfaces, aso referred to as social  story
tele-interventions (SSTIs), are expected to enhance the
emotional competence of children with DLD.

Objectives

Preschool and early elementary school are critical periods in
the development of a child's emotional competence; the child
learns about self-regulation, and their level of emotional
competence determinesthe severity and likelihood of behavioral
problems [32,33]. In this research, we examined children in
kindergarten and early elementary school. A total of 2 studies
were conducted to explore 3 research questions. In study 1, our
goal was to determine whether Mandarin-speaking children
with DLD in Taiwan differ from those with TLD in emotional
competence. We compared Mandarin-speaking children with
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DLD to those with TLD in terms of the size and depth of their
understanding of emotional terms at the ages of 5 to 7 years.
We hypothesized that Mandarin-speaking children aged 5to 7
years with DLD would exhibit lower performance in the size
and depth of their understanding of emotional terms compared
with their counterparts with TLD even with family language
characteristics such as maternal educational level accounted
for. In study 2, we used an interrupted time-series design to
exploretwo questions: (1) Do SSTIsenhance the understanding
of emotional language by Mandarin-speaking children aged 5
to 7 yearswith DLD relative to their baseline performance (ie,
beforethe intervention)? (2) Are SSTlsafeasible and acceptable
intervention for these children in Taiwan? We hypothesized
that SSTIs would enhance the emotional competence of
Mandarin-speaking children aged 5 to 7 years with DLD and
that thistele-intervention would be both feasible and acceptable
for them and their parentsin Taiwan.

Study 1

Methods

Thiscase-control study was conducted to compare the emotional
competence of childrenwith DLD tothat of childrenwith TLD.
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Participants

A total of 99 children aged 5 to 7 years were recruited from
parenting websites and local pediatric clinics in northern and
central Taiwan. Figure 1 shows the process of recruitment in
study 1. Children with DLD meeting the following matching
criteria were included in the study: being within 3 months of
the specified age range, having Mandarin Chinese astheir native
language, and being of the same sex as their matched
counterparts. If >1 participant with TLD met these criteriaand
could be matched with a participant with DLD, they were all
included in the analysis. A total of 48 participants with TLD
who did not meet the af orementi oned criteriaand who compl eted
only thein-person evaluation at the preintervention 1 time point
(time 1) were excluded from the final analysis. In addition, 2
participants with only a history of late talking who aso
completed only the in-person evaluation at the preintervention
1 time point (time 1) were excluded from the final analysis. A
total of 5 parents refused to participate in the subsequent
tele-intervention program. Therefore, of atotal of 25 parents of
children with DLD, only 20 (80%) participated. Furthermore,
ultimately, 44 children were included in the final analysisin
study 1: 20 (45%) in the DLD group (mean age 5.79, SD 0.47
years) and 24 (55%) inthe TL D group (mean age 5.93, SD 0.31
years).
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Figurel. Flowchart of study 1 and study 2. CLDS-R: Child Language Disorder Scale-Revised; DL D: developmental language disorder; EL: expressive
language; ELT: Emotional Lexicon Test; NVI: Nonverbal Index; POST-1: postintervention time point 1; POST-2: postintervention time point 2; PRE-1:
preintervention time point 1; PRE-2: preintervention time point 2; SSTI: social story tele-intervention; TLD: typical language development; VAI:
Vocabulary Acquisition Index; VCI: Verbal Comprehension Index; WPPSI-1V: Wechsler Preschool and Primary Scale of Intelligence, Fourth Edition.
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All participants with DLD had received a diagnosis based on
the DSM-5 criteria at the Early Developmental Evaluation
Center, the official institution designated by the Ministry of
Health and Welfare of Taiwan for identifying and evaluating
children with developmental disorders beforethe age of 7 years.
In Taiwan, the gold standard for diagnosing DLD requires
confirmation through a converging evidence approach [34],
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which includes the assessment of delays in receptive and
expressive language by board-certified speech and language
pathologists using parental reports, standardized tests, and
clinical observations. Clinical psychologists are required to
confirm the absence of cognitive delays, and child psychiatrists
and pediatric neurologists are required to determine whether
any observed language delays are due to other
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neurodevelopmental (eg, ASD) or neurological (eg, epilepsy)
disorders. Establishing a DLD diagnosis through a converging
evidence approachin clinical assessments and decision-making
scenarios by medical professionals should be considered the
gold standard. Participants with TLD had no known
developmental or cognitive impairments.

Measurement

Family Characteristics

Dataon family characteristics, including paternal and maternal
mean age, paternal educational level and marital status, monthly
family income, and number of siblings of the child participant,
were collected from parent reports.

Child Characteristics

Dataon child characteristics, including age, sex, devel opmental
risk factors, and medical diagnoses, were also collected from
parent reports. To confirm that the children met the inclusion
criteria, their parents provided an early intervention assessment
report issued by the Ministry of Health and Welfare. Among
the developmental risk factors considered in this study were
biological factors (eg, premature birth, low birth weight, genetic
disorders, perinatal complications, and neurological conditions)
and medical factors (eg, chronic diseases, infectious diseases,
and hearing or vision impairments).

Evaluation of Nonverbal Ability

Nonverbal ability was measured using the Mandarin Chinese
version of the Nonverbal Index (NV1) of the Wechsler Preschool
and Primary Scale of Intelligence, Fourth Edition [35]. TheNVI
has an internal consistency reliability of 0.94 to 0.96 across
various age groups and a test-retest reliability of 0.85[35].

Evaluation of Language Abilities

A total of 3 dimensions of language abilities were evaluated:
verbal comprehension, vocabulary acquisition, and linguistic
expressivity. Verbal comprehension and vocabulary acquisition
were evaluated using the Mandarin Chinese versions of the
Verbal Comprehension Index (V CI) and Vocabulary Acquisition
Index (VAI), respectively, of the Wechder Preschool and
Primary Scale of Intelligence, Fourth Edition [35]. The VCI
and VAI have internal consistency reliability levels of 0.92 to
0.94 and 0.84 to 0.92, respectively, and both have a test-retest
reliability of 0.86 [35]. Expressive language ability was
evaluated using the Mandarin Chinese version of the Child
Language Disorder Scale-Revised (CLDS-R) [36]. Thissubscale
evaluates expressive language skills across multiple domains.
These domains include (1) the ability to retrieve vocabulary or
construct short phrases or sentences in response to questions
that evaluate knowledge (eg, functions, general information,
and analogies) acquired in the classroom and from one’s lived
environment; (2) phonological working memory, measured
through sentence repetition tasks in which children verbally
recall sentences of increasing length and grammatical
complexity; and (3) narrative skills, evaluated through
spontaneous image description and story retelling tasks with or
without the aid of sequenced images. The internal consistency
reliability of each CLDS-R subscale across different age groups
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ranges from 0.80 to 0.96, with a test-retest reliability ranging
from 0.92 to 0.98 [36].

Evaluation of Emotional Competence

Emotional competence was evaluated using 2 subscales from
the Emotional Lexicon Test (ELT) [37]: a depth subscale and
asize subscale. Illustrations were drawn without displaying the
facial expression of the protagonist to avoid influencing the
children’s responses. The depth subscale was used to evaluate
the depth of understanding of basic emotional terms (BETS)
and complex emotional terms (CETS). After the examiner read
astory, they asked each child to label the emotional state of the
protagonist and state the reasons underlying their responses (ie,
explain the reasons underlying the protagonist’sfeelingsin this
context). This subscale evaluates the ability of children to
retrieve emotional termsthrough arecall mechanism. Responses
are rated depending on their quality on a scale with end points
from 0 to 2, reflecting the varying degrees of children’s
understanding of emotional terms. In terms of interrater
reliability, this subscal e was evaluated by 2 raters, who reported
a 95% agreement. Discrepancies in scores were discussed by
the 2 raters to reach a consensus. The size subscale was used to
evauate the size of BETs and CETs. After the examiner read
astory, they asked each child to determine which of 2 emotional
state terms (eg, joyful vs fearful, scared vs ashamed, and
delighted vs sad) better described the protagonist’s emotional
state. Thissubscale evaluates the ability of childrento recognize
emotional termsthrough arecognition mechanism. Each correct
recognition response is assigned a score of 1 point, indicating
the size of the child’semotional lexicon. These 2 subscales have
been adopted in other emotional lexicon tests [38]. Each
subscale consists of 14 cards with short illustrated stories, of
which 6 feature basic emotions (joy, sadness, happiness, anger,
fear, and disgust) and 8 feature complex emotions (shame,
contempt, guilt, hate, envy, jealousy, pride, and loneliness).
Hence, the scores on the depth subscale range from 0 to 28
points, and the scores on the size subscale range from 0 to 14
points. Each item in the ELT includes images to convey the
story content, which in turn reduces the semantic comprehension
load of the participating child. In this study, before the formal
itemswere used, 2 questionsand 1 exampleitem were presented
to determine whether the children could match the imageswith
the oral content, indicating their understanding of the story.
ELT has an adequate to high internal consistency (0.70-0.71)
for CETs [39]. Its criterion-related validity scores with the
M etacognitive Vocabulary Test and Peabody Picture Vocabulary
Test—Revised are 0.80 and 0.74, respectively [40]. In addition,
both hard- and soft-copy versions of the ELT were used. The
hard-copy version was used for in-person evaluations, whereas
the soft-copy version was used for tele-eval uations.

Procedure

After the children arrived at the laboratory with their parents,
al parents were informed of the research procedures. All
children successfully completed the 2 questions and 1 example
item before the administration of the ELT proper, indicating
their understanding of the story. All tests were conducted by
licensed clinical psychologists and graduate studentstrained in
child psychological assessment.
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Ethical Considerations

The study design was approved by theingtitutional review board
of Chung Shan Medical University Hospital in Taiwan
(CS2-19046). During the in-person evaluation phase at the
preintervention 1 time point (time 1), the researchers outlined
the following: (1) study purpose, (2) data handling procedures,
(3) privacy measures, and (4) participant rights, including the
voluntary nature of participation and withdrawal options. All
parents understood and provided their informed consent. This
study was conducted in accordance with relevant guidelines
and regulations for human participants. Privacy measures
included secure data storage with access restricted to research
team members only.

Data Analysis

Separate analyses of covariance (ANCOVAS) were conducted
to determinethedifferencesinthe NV1, VCI, VAI, and linguistic
expressivity scores between the 2 groups, with family
characteristics used as a covariate. Chi-sguare and Fisher exact
tests were used to compare group proportions with qualitative
data for family characteristics (ie, parental educational level
and marital status, monthly family income, and whether the
child participant had siblings) and child characteristics (ie, sex
and presence of developmental risk factors). In addition, a 3-way
mixed-model multivariate ANCOVA was conducted, with group
(TLD vsDLD) used asthe between-group independent variable
and emotion (basic vs complex) and understanding (size vs
depth) used as the within-group independent variables, with
maternal educational level used as a covariate. In case a
statistically significant 3-way interaction was observed among
group, emotion, and understanding, the simple main effects
between TLD and DLD were examined. Effect sizes from

ANCOVAs were calculated using the partial r]pz, which could

be directly trandlated into a percentage of explained variance.
Using the basic framework by Cohen [41], we interpreted these
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effect sizes as small (n,?=0.01), moderate (n,°=0.06), or large

(np220.15). We also conducted a post hoc power analysis for
ANCOVASs using G*Power (version 3.1.5) for a sample size of
44 participants, with a=.05 [42]. Post hoc power values of >0.8,
between 0.6 and 0.8, and <0.6 were considered high, moderate,
and low, respectively. All statistical analyses were conducted
using SPSS Statistics (version 25.0; IBM Corp).

Results

Participant Characteristics

Table 1 presents the characteristics of the children and their
parentsin the TLD and DLD groups. Compared with the TLD
group, the DLD group had a lower maternal educational level
(N=44, x?=5.4, P=.04). Previous studies have found that
mothers' educational level is related to children's socidl,
emotional, and academic development [43]. Therefore, we
controlled for this variable when conducting the ANCOVAS.
However, no differences were observed between the 2 groups
(P>.05) in terms of child characteristics (ie, mean age, sex, and
risk factors) and family characteristics (ie, paternal and maternal
mean age, paternal educational level and marital status, monthly
family income, and whether the child participant had siblings).

Table 2 presentsthe NV1, VCI, VAI, and oral expression scores
of the TLD and DLD groups during the evaluation at the
preintervention 1 time point. No significant difference was
observedinthe NV between the 2 groups (P>.05), asindicated
by the ANCOVA results. However, compared with the TLD
group, the DLD group exhibited significantly lower levels of
verbal comprehension, vocabulary acquisition, and linguistic
expressivity (F; 4=17.20, 11.89, and 10.91, respectively,

P<.001, P=.001, and P=.002, respectively; an:O.BO, 0.23, and
0.21, respectively; power=0.99, 0.94, and 0.92, respectively).
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Table 1. Characteristics of the children and their parents.a

Variable TLDP (n=24) DLDC (n=20) P value
Child's age (y), mean (SD) 5.93 (0.31) 5.79 (0.47) 26
Father's age (y), mean (SD) 40.58 (4.72) 42.05 (5.16) .34
Mother's age (y), mean (SD) 37.54 (3.75) 39.65 (4.20) .09
Child characteristics, n (%)
Sex .76
Male 17 (72) 15 (75)
Female 7(29) 5(25)
Developmental risk factors A5
Yes 13 (54) 15 (75)
No 11 (46) 5(25)
Family characteristics, n (%)
Father’s educational level >.99
Below university level 3(12) 3(15)
At or above university level 21 (88) 17 (85)
Mother’s educational level .04
Below university level 1(4) 6 (30)
At or above university level 23 (96) 14 (70)
Parents married and living together >.99
Yes 22 (92 17 (85)
No 2(8) 3(15)
Monthly family income 14
<NT $7 59,999 (US $1821.35) 10 (42) 13 (65)
=NT $ 60,000 (US $1821.38) 14 (58) 7(35)
Child participants having siblings .50
Yes 8(393) 4(20)
No 16 (67) 16 (80)

Al P values were obtained from ANOVAS or chi-square or Fisher exact tests.
bTLD: typical language devel opment.
°DLD: developmental language disorder.
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Table 2. Nonverbal and language abilities of the participants®.

Variable TLDP (n=24), mean (SD) DL DS (n=20), mean (SD) P value

Nvid (Cs9) 103.71 (9.14) 98.15 (14.79) 23

val (9 112.83 (12.67) 93.65 (15.52) <.001

VAI9 (C9) 111.63 (11.21) 96.55 (13.92) .001

ELD (2 score) -0.08 (0.90) -0.97 (0.61) .002

8All P values were obtained from analyses of covariance.
bTLD: typical language development.

°DLD: developmental language disorder.

INVI: Nonverbal Index.

€CS: composite score of the Wechsler Preschool and Primary Scale of Intelligence, Fourth Edition, Chinese version.

fvcl: Verbal Comprehension Index.

9VAI: Vocabulary Acquisition Index.

PEL: expressive language.

iz score of the Child Language Disorder Scale-Revised, Chinese version.

Emotional Competence Among Children With TLD and
DLD

Figure 2illustratesthe size and depth of understanding of BETs
and CETsfor the TLD and DL D groups during the evaluation
at the preintervention 1 time point. It also showsthe main effects

of emotion (WilksA, 4,=34.17, P<.001, np2=0.45; power=0.99)
and understanding (Wilks A, 4,=72.97; P<.00L; n,’=0.64;

power=0.99). A post hoc anaysis reveded that BETs
outperformed CETs (P<.001), with the number of recognized

emotional terms being greater than that of recalled emotional
terms (P<.001). A statistically significant 3-way interaction was
observed among group, emation, and understanding (Wilks A,
1=12.39; P=.001; n p2:0.23; power=0.66). Simple-simplemain
effect analysis revealed that the DLD group scored lower than
the TLD group in terms of the depth of understanding of BETs
and the size and depth of understanding of CETs (F 16,=37.20,
11.48, and 6.54, respectively; P<.001, P<.001, and P=.01,
respectively; n,%=0.18, 0.07, and 0.04, respectively; power=0.86,
0.43, and 0.26, respectively).

Figure 2. Mean rate of correct answers for basic emotional terms (BETs) and complex emotional terms (CETS) for the typical language development
(TLD) and developmental language disorder (DL D) groups during the evaluation at preintervention time point 1 (time 1). The vertical lines represent
error bars with 1 SD. The asterisks indicate the significant simple main effects of group, revealing a higher mean rate of correct answers for the TLD

group than for the DLD group. **P<.01; ***P<.001.
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Discussion
Principal Findings
Few studies have compared the emotional competence of

Mandarin-speaking children with DLD to that of children with
TLD. In this study, we controlled for child and family
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characteristics in our research design and statistical analysis
while comparing children with DLD and TLD. This approach
increased the validity of our findings, indicating alag between
children with DLD and those with TLD in terms of emotional
competence. It also enhanced the validity of study 2, which
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examined the improvement observed in emotional competence
among children with DL D after undergoing atele-intervention.

The size of understanding of BETs among children aged 5to 7
years with DLD was similar to that among their counterparts
with TLD, indicating that children with DLD can understand
basic emotional statesin typical social scenarios. However, the
depth of understanding of BETs among children aged 5 to 7
years with DLD was considerably lower than that among their
counterparts with TLD, indicating that the ability of children
with DLD to express their emotions through BETs may be
limited. In addition, children with DLD were Slower in
understanding CETs compared with children with TLD in
kindergarten and early elementary school years, indicating the
delayed development and mastery of such concepts. Overall,
our findings are consistent with those of previous studies
[5-7,14,44] indicating that Mandarin-speaking children with
DLD aso exhibit impaired emotional competence. These
findings suggest that the lag observed in emotional competence
in children with DLD is a universal characteristic across
countriesand ethnic groups[45]. Thesefindings underscorethe
importance of early interventionsin improving their conceptual
knowledge of emotional states.

In thisstudy, children with DLD exhibited language functioning
within the low but normal range, athough their scores were
lower than those of their peers with TLD. The study explored
whether these children experienced delays in their lexical,
grammatical, or articulatory development. In study 1, all children
had been diagnosed with DLD in accordance with DSM-5
criteria at the Early Developmental Evaluation Center, an
institution designated by the Ministry of Health and Welfare of
Taiwan to evaluate developmental disorders in children aged
<7 years. Diagnosing DL D through clinical assessments with
a converging evidence approach for clinical decision-making
isregarded asthe gold standard in Taiwan. In this approach, no
single method serves asthe deciding factor in making diagnostic
decisionsregarding the receptive and expressive language skills
of individuals with DLD. Converging evidence refers to the
concept that multiple pieces of assessment data must align and
point in the same direction to support adiagnostic decision [34].
In specific test areas, the cutoff score may vary to maximize
sensitivity and specificity inidentifying those who are at ahigh
risk of developmental problems. Nevertheless, no consensus
has been reached regarding the cutoff values for the VCI, the
VAI, and the CLDS-R expressive language subscale required
for determining whether a child has DLD. In this study, the
VCI, the VAI, and the CLDS-R expressive language subscale
were used only to evaluate the language capabilities of children
with DLD and compare them to those of children with TLD.
Our goal wasto determine whether the language capabilities of
children with DLD lagged behind those of children with TLD,
unlike nonverbal capabilities, for which no differences were
observed between the 2 groups. Notably, we did not use the
VCI, the VAI, or the CLDS-R expressive language subscal e for
diagnostic purposesin this study.

According to Bishop [46], DLD involves heterogeneous
language features. In this study, we examined only the verbal
comprehension, vocabulary acquisition, and expressive language
capabilities of children with DLD and did not evaluate their
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speech perception, phonological awareness, or understanding
and use of grammar. Therefore, we could not confirm whether
children with DLD lag in these language dimensions. In
addition, no consensus has yet been reached regarding the
definition of DLD in terms of whether receptive or expressive
language should be scored at a threshold of <1 or 1.5 SDsin
standardized language tests [47]. Of atotal of 20 children with
DLD, 6 (30%) had received physical therapy, 19 (95%) had
received occupational therapy, 18 (90%) had received speech
therapy, and 6 (30%) had received psychological therapy,
indicating that these children continually underwent systematic
and structured interventions implemented by medical
professionals to optimize their development during sensitive
periods [48-50]. Therefore, although DLD can be qualitatively
defined in accordance with the DSM-5 [1] in medical and
research contexts, no consensus has yet been established
regarding its quantitative definition, including which tests to
conduct and which cutoff criteria to apply. Furthermore, each
quantitative definition may have uniqueimplicationsfor specific
contextsin different countries or cultures, presumably reflecting
the use of different measurement toolsand cultural perspectives
on children’s development and delays [51]. Bishop [46]
emphasized theimportance of establishing aconsensusregarding
the quantitative definition of DLD to facilitate cross-linguistic
and cross-cultural comparisons of the characteristics,
developmental changes, and emotional competence of children
with DLD over time.

Conclusions

In this study, low power values were observed for the
simple-simple main effects of the size and depth of
understanding of CETs. According to Ryou et a [52], alower
power value indicates a higher risk of a type Il error, aso
referred to as a false negative, in which a statistical test does
not call for the reection of the null hypothesis when the
alternative hypothesisistrue. However, our group comparisons
for the size and depth of understanding of CETswere significant,
with moderate effect sizes. These comparisons mitigated the
risk of type Il errorsin comparison to scenariosin which group
differences were not significant. Therefore, increasing the
sample size in future studies may aid in achieving more robust
results.

Study 2

Methods

In this study, we used a prospective 1-group interrupted
time-series research design situated within the context of a
response-to-intervention instructional framework [53]. This
study comprised abaseline phase, atel e-intervention phase, and
afollow-up phase.

Participants

The same 20 children with DLD who participated in study 1
wereincluded in study 2.

SSTI Characteristics

I ntervention Sessions
This6-week emotional competence tele-intervention comprised
2 sessions for parents (first and sixth sessions) and 4 sessions
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for children (second to fifth sessions). In thefirst parent session,
the mechanism of SSTIs designed for children to acquire
emotional competence skills was introduced, whereas in the
last parent session, the SSTIs and children’s emotional
competence skills acquired during the sessions and on a daily
basis were reviewed. No home practice was offered after the 2
parent sessions, and no children wereinvolved in these sessions.
Each child’s session included the presence of their parents and
comprised thefollowing elements: (1) aparent-child interactive
game, that is, the finger trap game; (2) a4-panel physical story
comic; (3) asocial story video (MultimediaAppendix 1) played
for the participating child 3 times;, and (4) a tak practice
(retelling, prompting, self-narration, and imitation).

In the finger trap game, each parent places their palm facing
down, and each child placestheir index finger underneath their
parent’s palm. Once a specific word (eg, three) is presented in
a series of words (eg, three, four, six, two, three...), the parent
attempts to rapidly close their open palm to catch the child's
finger. Two 4-panel physical story comics are presented. The
first comic, used in the first and second child sessions, depicts
aballoon being blown away by thewind, floating up into atree,
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getting caught on a branch, and popping. The second comic,
used in the third and fourth child sessions, depictsaclear, sunny
day that later turns cloudy and then rains heavily.

The themes and language content of these intervention sessions
corresponded to the titles of 4 researcher-edited socia story
videos, namely, “ Great with others,” “ Play game,” “ Grab atoy,”
and “Give a gift.” In these social story videos, external causes
lead the protagonist to have an emotional experience. The social
stories developed in this study included 4 types of mental state
terms: cognitive state terms such as know; desire state terms
such as want; perceptual state terms such as feel; and basic
emotional state terms such as happy, sad, angry, and fear [54].
Table 3 presents the mental state terms and their frequenciesin
each socia story. Thought bubbles are used to display the
beliefs, desires, intentions, knowledge, and moods of the story’s
protagonist asthey arise from theinterpretation of environmental
cues (Multimedia Appendix 1). As shown in Multimedia
Appendix 1, panel 2 displaysthe mental statefor desire, panels
4 and 5 display the mental state for belief, panel 7 displaysthe
mental statefor intention, and panels 3 and 6 display the mental
states for moods associated with desire and belief.

Table 3. Mental state terms and frequency, words, and length in each social story.

Social story Mental state terms (frequency)

Words, N2 Length (seconds)

Great with others Know (n=6)
Want (n=6)
Feel (n=6)
Happy (n=6)
Sad (n=6)

Play game Know (n=6)
Want (n=6)
Feel (n=6)
Happy (n=6)
Angry (n=6)

Grab atoy Know (n=6)
Want (n=6)
Feel (n=6)
Happy (n=6)
Fear (n=6)

Give agift Know (n=3)
Want (n=3)
Feel (n=3)
Happy (n=3)
Sad (n=3)
Angry (n=3)
Fear (n=3)

115 95

118

104

112 93

101 91

aChinese character count.

The following instructions were given to the children for the
talking practice. For retelling, the instruction was as follows:
“Tell me about the story you just heard.” For prompting, the
instruction was as follows: “1 have a few questions to ask you
about this story.” For self-narration, the instruction was as
follows: “After listening to this story, it's your turn to share a
story about how you grabbed a toy with someone” For
imitation, theinstruction was asfollows: “ Tell me the story one
more time—I’ll say a sentence, and then you repeat it.”

https://pediatrics.,jmir.org/2025/1/e60333

Each session lasted approximately 40 minutes. A total of 4
sessions were delivered over 4 weeks, with 1 session per week.
The quantitative and qualitative aspects of this intervention
program are consistent with those outlined by Frizelleet al [55],
who emphasized that, in an intervention program, the concept
of efficiency is central to “dosage,” which includes both
guantitative (number of sessions, frequency, and duration) and
qualitative (form) constructs.
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Tele-I ntervention I nformation and Communications
Technology

The technical setup used by the 3 interventionists in their
workrooms included a laptop equipped with Google Meet, a
broadband internet connection, aweb camera, aflexiblelighting
device to achieve optimal lighting, and a backdrop of an image
showing the name of the interventionist to ensure optimal
visibility during the tele-intervention sessions. The technical
setup used by the participants included their own personal
desktop computer or laptop (9/20, 45%), tablet (3/20, 15%), or
smartphone (8/20, 40%), all equipped with Google Meet; an
internet connection; and a web camera. All parents reported
having internet access at their homes (fixed line or 4G or 5G
cellular internet). They also reported a sound level of 55 to 65
dB, measured using a sound meter app. Throughout the
tele-intervention sessions, the participants were asked to keep
thevideo call in full-screen mode. All interventionists used the
screen-sharing tool to present visual stimuli for the social story
video and prompt pictures during the talk practice stage.

Measurement

Assessment of Emotional Competence

In this study, the ELT was used to evaluate the emotional
competence of children with DLD. Thestudy 1 section provides
more details regarding this test.

Assessment of the Feasibility and Acceptability of SSTIs

Feasibility was evaluated based on recruitment, retention, and
attendance rates to each session, and acceptability was evaluated
based on the outcomes of each session. The participants were
asked to either select 1 of 4 affect categories (happiness, anger,
fear, and sadness) or remain neutral. Reports of happiness and
neutrality were considered acceptable.

Procedure

Asshown in Figure 1, the DLD group completed the in-person
evaluation at the preintervention 1 time point (time 1). After 5
to 6 weeks, the SSTIswere administered. The parents attended
the first parent session, and the ELT was administered during
the tele-evaluation at the preintervention 2 time point (time 2).
After 1 week, the DLD group received the SSTIs, which lasted
4 weeks (second to fifth session). In the sixth session, the parents
were evaluated, and the DLD group was administered the ELT
again during the tele-evaluation at the postintervention 1 time
point (time 3). Finally, 5to 6 weeks after time 3, the DLD group
was administered the ELT once again during thetel e-eval uation
at the postintervention 2 time point (time 4). Only 1 participant
withdrew from the study during the tele-evaluation at the
postintervention 2 time point. The mean number of weeks
between time 1 and time 2 and between time 3 and time 4 was
similar (P>.05). Figure 1 shows the participant recruitment
process. The period from time 1 to time 4 spanned
approximately 18 to 20 weeks for each participant with DLD.

Ethical Considerations

Thisstudy was conducted in accordance with relevant guidelines
and regulations for human participants. Privacy measures
included secure data storage with access restricted to research
team members only. The study design was approved by the
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institutional review board of Chung Shan Medical University
Hospital in Taiwan (CS2-19046).

Data Analysis

When the data suggest anonlinear relationship, piecewiselinear
growth models can be used to divide growth trgjectories into
>2 linear components, such as in interrupted time-series data
[56,57]. In this study, we used a piecewise linear growth model
with 3 slopes for each outcome: slope 1 to evaluate changes
from the preintervention 1 to preintervention 2 time points
(baseline), slope 2 to evaluate changes from the preintervention
2 to postintervention 1 time points (tel e-intervention), and slope
3 to evauate changes from the postintervention 1 to
postintervention 2 time points (fol low-up). We al so hypothesized
that the tel e-interventions would have an effect. Generally, the
absence of an intervention effect for baseline and follow-up
indicatesthat emotional competence did not increase during the
baseline phase and did not decrease during the follow-up phase.
The HLM software (version 7.03; Scientific Software
International) [58] was used to fit the piecewise linear growth
model. All other analyseswere conducted using SPSS Statistics
(version 25.0). Estimates of intraclass correlation coefficients
(ICCs) are often used to analyze the power of piecewise linear
growth models [59]. These coefficients measure the similarity
between data points within the same cluster and those in
different clusters. They typically range from O (no similarity
between clusters) to 1 (complete similarity between clusters).
ICCs of >0.20 indicate that the model can detect actual
differencesin growth rates across different time segments [60].
Sufficient power is essential for study accuracy, making
piecewise linear growth models suitable for analysis. Effect
sizes are typically calculated for each period using the Cohen
d for repeated measures[61]. Vauesof 0.2, 0.5, and 0.8 indicate
small, moderate, and large effects, respectively [62]. The Cohen
d was calculated using G* Power (version 3.1.5) [63].

Results

Changesin Emotional Competence Among Participants
With DLD

Inthis study, the ICCsfor BET size, BET depth, CET size, and
CET depth were <0.001, 0.34, 0.30, and 0.46, respectively. The
ICCs for BET depth, CET size, and CET depth were >0.20,
indicating that the piecewise linear growth model was suitable
for analysis. Figure 3 shows the mean change trajectories for
the size and depth of BETs and CETs. Table 4 presents the
results of multilevel piecewise growth models for estimating
mean changes in 4 emotion outcomes in the tele-intervention
during the baseline (preintervention 1 to preintervention 2 time
points), tele-intervention (preintervention 2 to postintervention
1 time points), and follow-up (postintervention 1 to
postintervention 2 time points) phases. Regarding BET size, no
statistically significant change was observed during the basgline,
tele-intervention, or follow-up phase (P>.05). Regarding BET
depth, therate of correct answers significantly increased during
the tele-intervention phase (P<.001), but no significant change
was observed during the baseline or follow-up stage (P>.05).
Regarding CET size, no statistically significant change was
observed during any phase (P>.05). Regarding CET depth, the
rate of correct answers significantly increased during the

JMIR Pediatr Parent 2025 | vol. 8 | 60333 | p. 11
(page number not for citation purposes)


http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR PEDIATRICS AND PARENTING

Luetd

tele-intervention phase (P<.001), but no significant changewas  observed during the baseline or follow-up phase (P>.05).

Figure 3. Mean change trajectories for the size and depth of basic emotiona terms (BETS) and complex emotional terms (CETS) during the baseline,
tele-intervention, and follow-up phases. D-BET: BET depth; D-CET: CET depth; POST-1: postintervention time point 1; POST-2: postintervention
time point 2; PRE-1: preintervention time point 1; PRE-2: preintervention time point 2; S-BET: BET size; S-CET: CET size.
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Table 4. Baseline, tele-intervention, and follow-up changesin multilevel piecewise models for emotional terms.

Variable Sizeof BET® B (95% CI)°®  Depth of BET, B (95% CI)®  Sizeof CETY B (95% CI)® Depth of CET, B (95% CI)'
Fixed effect
Intercept 0.939 (0.89 to 0.98) 0.509 (0.40 to 0.61) 0.69Y (0.63 t0 0.76) 0.159 (0.10t0 0.19)
Baseline 0.03 (-0.04 to 0.09) 0.05 (-0.03t0 0.13) 0.01 (-0.05t0 0.07) 0.00 (-0.05 to 0.05)
Tele-intervention  0.03 (-0.01 to 0.08) 0.219 (0.11t0 0.32) 0.03 (-0.05t0 0.10) 0.079 (0.04 to 0.10)
Follow-up -0.02 (-0.04 to 0.00) 0.05 (-0.05 to0 0.14) 0.001 (-0.09 to 0.09) 0.01 (-0.04 to 0.06)

3BET: basic emotional term.

bRandom effect—i ntercept (Ug): x219=15.4; P>.50.
CRandom effect—intercept (Ug): X°19=116.3; P<.00L1.
deEeT: complex emotional term.

®Random effect—intercept (Ug): X°19=54.2; P<.00L.
fRandom effect—i ntercept (Ug): x219=98.6; P<.001.
9p<.001.

Table 5 presents the means and SDs of various emotional term
measures at 4 measurement time points. The effect sizes for
changes during the baseline period (from the preintervention 1
to preintervention 2 time points) were small (Cohen
d=0.00-0.26), indicating that the depth and size of BETs and
CETs dightly changed during this period. During the
tele-intervention period (from the preintervention 2 to
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postintervention 1 time points), large effect sizes (Cohen
d=0.88-0.94) were observed for the changes in depth of BETs
and CETs, whereas small effect sizes(Cohen d=0.12-0.27) were
observed for the changesin size of BETsand CETs. During the
follow-up period (from the postintervention 1 to postintervention
2 time points), small effect sizes (Cohen d=0.01-0.39) were
observed for the changesin depth and size of BETs and CETs.
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Table 5. Means, SDs, and effect sizes for emotional term measures.
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Rate of correct an- Rate of correct an- Rate of correct an-

Rate of correct answers Effect size, Cohend

swers (PRE-19),  swers(PRE-2%),  swers(POST-19),  (POST-2%, mean (SD)
mean (SD) mean (SD) mean (SD)
Baseline Tele-intervention  Follow-up
D-BET®  0.50(0.25) 0.55 (0.30) 0.77 (0.19) 0.81(0.21) 0.26 0.88 0.18
speTf  093(0.10) 0.96 (0.09) 0.99 (0.04) 0.97 (0.06) 0.19 0.27 0.39
D-ceT9 0.15(0.10) 0.15 (0.11) 0.22 (0.13) 0.22 (0.13) 0.00 0.94 0.03
SCcET"  0.69(0.15) 0.71(0.10) 0.73 (0.20) 0.73(0.10) 0.14 0.12 0.01

3PRE-1: preintervention 1 time point.
PpRE-2: preintervention 2 time point.
®POST-1: postintervention 1 time point.
dposT-2: postintervention 2 time point.
€D-BET: depth of basic emotional term.

'S BET: size of basic emotional term.
9D-CET: depth of complex emotional term.
NS CET: size of complex emotional term.

Feasibility and Acceptability of SSTIs

Of the 25 parents of participants with DLD, 5 (20%) did not
take part in this study. Therefore, the recruitment rate for the
program was 80% (20/25). At the preintervention 2,
postintervention 1, and postintervention 2 time points, the
retention rates were 100% (20/20), 100% (20/20), and 95%
(19/20), respectively. During the 4 sessions, the attendance rates
were 100% (20/20), 100% (20/20), 95% (19/20), and 100%
(20/20). All participants (20/20, 100%) completed the 4
tele-intervention sessions, with only 5% of missing data at the
postintervention 2 time point.

During the 4 sessions, the percentages of participants who
reported being happy were 90% (18/20), 79% (15/19), 85%
(17/20), and 90% (18/20), and the percentages of participants
who reported being neutral were 10% (2/20), 11% (2/19), 15%
(3/20), and 5% (1/20). Overal, the acceptability rates were
100% (20/20), 89% (17/19), 100% (20/20), and 95% (19/20)
during the 4 sessions.

Discussion

Principal Findings

Tele-interventions are not a novel concept in medicine.
However, to the best of our knowledge, thisisthefirst study to
integrate a social story intervention with a remote format to
improve the emotional competence of children with DLD. In
this study, a 3-stage process was used to observe changes in
emotional termsamong children with DLD. We discovered that
changes in emotional competence occurred only during the
tele-intervention phase, with no changes observed during the
baseline phase before the intervention. These effects remained

during the follow-up period after the intervention. Overall, this
research design enhanced the validity of the results.

Our results indicated that SSTIs helped children with DLD
deepen their understanding of BETS. In these SSTIs, 4 BETs
were repeatedly used in various social contexts to reflect

https://pediatrics.,jmir.org/2025/1/e60333

different individuals mental states. This approach enabled the
participants to understand that a single emotion word may be
applicableto arange of scenarios (ie, unspecific use). Theearlier
thesetermsareintegrated into the active vocabulary of children,
the more their use aligns with that of adults. Thesefindings are
consistent with those of Grosse et a [64] indicating that children
who learn words about emotions through cross-context scenarios
can understand and use such vocabulary as adults. In this study,
thought bubbles were used to enhance the children’s
understanding of representational mental states associated with
emotional terms.

Although our intervention was not designed to introduce new
CETs, we hypothesized that children with DLD would not seek
to increase the size of their CETs and would rather seek to
improve their understanding of the CETs that they had already
learned. Overall, our findings indicate that SSTIs, which are
based on athorough understanding of BETS, can help children
with DLD gain a deeper understanding of the CETSs that they
have already learned. Further systematic studies of
domain-specific vocabulary are required to determine the
effectiveness of SST1s, including the size of emotion vocabulary
and the depth of understanding.

Although social stories are often applicable to patients with
ASD, similar to the application of such storiesto children with
ASD, the socia stories designed in this study included
visualizations of the story context, which can influence social
storytelling by reducing extraneous cognitive demands [65].
When social storiesare used asan intervention for children with
DLD, adjustments may be required depending on the children’s
language levels. In this study, we used the thought bubbles
corresponding to mental state words, which can also be used to
clarify the protagonist’s emotional state and mental thoughts
within a social context. In other words, by making hidden
thoughts and feelings explicit, children with DLD can gain a
deeper understanding of their own and others' emotions and
acquire the emotional language necessary to reflect upon and
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discuss these emotions [66]. Given that children with DLD
represent a highly heterogeneous group, when socia story
interventions areimplemented for these children, their language
levels must be considered. In other words, the vocabulary,
syntactic structures, and story elements included must be
carefully planned to ensure that they are within theinstructional
level and not the frustration level [67]. These strategies have
the potential to enhance the expressive language output of
children for discussing emotional topics, processing targeted
emotional components, and engaging in tele-interventions.

Among the indicators of feasibility for evaluating a pilot
program are recruitment, retention, fidelity, acceptability,
adherence, and engagement [68,69]. In this study, we evaluated
the indicators of recruitment (proportion of parents who were
willing to participate), retention (proportion of parentswho did
not withdraw), and attendance (proportion of parents who
attended all 4 sessions). Retention rates are often used as
evidence of feasibility in early intervention studies [70,71],
particularly for pilot programs [69]. A high retention rate
indicatesthat the program has promise for further devel opment.
Future research isrequired to evaluate the indicators of fidelity,
adherence, and engagement to strengthen feasibility assessments.

According to Gartlehner et a [72], clinicians and policy makers
tend to differentiate between efficacy and effectiveness. These
2 constructs exist on acontinuum where efficacy and efficiency
are about whether an intervention functions well under ideal
and real-world conditions, respectively. This study was
conducted under ideal conditions, supervised by a clinical
researcher with expertise in children with DLD. The sample
size was small, and the participants were carefully
selected—only children with a confirmed diagnosis of DLD
were included. The outcomes focused on specific aspects of
emotional competence, such as the acquisition of emotional
terms, rather than on broader health measures. A short-term
intervention was implemented to provide initial evidence of
efficacy, with strict protocols for both care providers and
families. Future studies should explore the effectiveness of this
program for Mandarin-speaking children with DLD, but first,
it is necessary to establish the importance of continually
evaluating its intermediate- and long-term efficacy. Chorpita
et a [73] have argued that, even if >10 successful replications
support a particular treatment, this information would not be
sufficient to determine whether this treatment is more suitable
for a particular child than a treatment supported by only 2
instances of replication assuming the absence of predictors of
differences in outcomes. This assumption underscores the
importance of conducting effectiveness studies to determine
whether intervention programs can be widely implemented in
clinical settings. Therefore, future studies should examine our
program’s real-world effects in hospital settings, including its
acceptability, feasibility, and cost versus benefit. They should
also explore broader mental health outcomes, such asincreased
self-regulation or decreased behaviora problems, of
tele-interventions designed for Mandarin-speaking children
with DLD.

Some parents raised concerns regarding their children facing
difficulties focusing on their lessons and interacting with their
instructors on-screen. Generally, in-person interventionsinvolve
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physical contact and social interactions, such as high fives,
contingency, eye contact, and joint attention, which can help
childrenfocus. In contrast, web-based interactionsinvolve only
visual support and behavioral management strategies to keep
children engaged [74-76]. Despite these limitations, we
discovered that the parents and children who participated in the
intervention had high attendance rates and reported positive
emotions after the intervention, indicating the feasibility and
acceptability of SST1s among them.

In the past few years, many hospitals were closed to the public
because of the COVID-19 pandemic, thus preventing the
implementation of in-person interventions. Early interventions
for children with developmenta delays were also suspended.
These measures resulted in an increase in tele-evaluations and
tele-interventions in medical scenarios. Although specialized
hospitals are currently available for children, tele-practice
interventions are particularly valuablefor familiesliving in rural
areas, who tend to face challenges such as time constraints and
lack of transportation. In these areas, enhancing the adoption
of tele-practice requires software and hardware support because
of these areas' limited internet access and lack of hardware[77].
Currently, Taiwan is striving to expand its 5G infrastructure
(through platforms such as OpenGov Asia, the Ministry of
Digital Affairs, and ComSoc Technology), particularly in remote
areas such as Penghu, to improve digital accessibility and
support tel e-practice. Enhancing the degree of acceptance among
health care professionals and parentsis essential for promoting
child language development and raising awareness of the
benefits of tele-practice[78,79]. Finally, tele-interventions can
also be used as a hybrid model in conjunction with in-person
servicesto enhance learning experiences and make efficient use
of resources.

This study has some limitations. First, emotional competence
was exclusively measured by determining the number of
emotional terms that children with DLD were aware of and
examining the depth of their understanding of theseterms. These
measures did not reflect whether the children’s emotional
regulation strategies or behavioral problemsimproved asaresult
of our intervention. Therefore, further studies are required to
explore these aspects of emotional competence. Second, the
period during which we evaluated the effects of the intervention
was short. Therefore, further long-term follow-up studies are
required to determine the long-term and cumulative effects of
our tele-intervention. Third, although the Italian version of the
ELT has demonstrated strong psychometric characteristics [40]
and assesses both basic and complex emotional competencein
children, the Chinese version of this test lacks support from
psychometric data. As in previous studies [38], we evaluated
children’s understanding of emotion-related words by making
them listen to stories and choose the correct termsto determine
the quantity of emotion words. We subsequently asked them to
explain their choicesto gauge their depth of understanding. This
approach, which relies on a single test, limits the concept of
emotional competence in children. Therefore, future studies
should involve various additional measures such as the
Emotional Competencies Scale for Young Children [80] or
collect datathrough parent questionnaires or transcript analyses
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to determine whether children use emotion words in different
contexts [81,82].

Conclusions

Mandarin-speaking children aged 5 to 7 yearswith DL D exhibit
lower emotional competence than those with TLD even after
adjusting for child and family language characteristics. Although
DLD can be qualitatively defined in accordance with the DSM-5
[1] inmedical and research contexts, no consensus has yet been
established regarding its quantitative definition, including which
tests to conduct and which cutoff criteria to apply. Therefore,
further research isrequired to establish aquantitative definition
for children with DL D acrosslanguages and culturesand enable
comparisons of emotional competence in children with DLD
from different linguistic and cultural backgrounds. In addition,
emotional competence tele-interventions effectively improve
the emotional competence of childrenwith DLD. They arealso
feasible and acceptable for both children and their parents. These
findings indicate that tele-interventions can be a viable option
for individuals who lack access to in-person services due to
hospita shutdowns or barriersrelated to transportation, location,
or time. Visual materials such asimagesand videos of children’s
interactions, implicit thoughts, and emotions should be used to
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