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Abstract

This study examined the early pragmatic language skills in typically developing (TD) preschool-age children, children with
language impairment (LI) and children with autism spectrum disorder (ASD). Two hundred and sixty-two TD children, 73
children with LI, and 16 children with ASD were compared on early pragmatics through direct assessment (DA). Post hoc
analysis revealed that children in two clinical groups displayed significant pragmatic language deficits. Children in the ASD
group who were older exhibited comparable degree of impairments as their LI peers, suggesting a relatively stagnant devel-
opment of pragmatic language skills in children with ASD. Findings also supported the use of DA in identifying pragmatic
language deficits, which have implications for the adoption of this assessment approach in clinical settings.

Keywords Early pragmatics - Language impairment - Autism spectrum disorder - Direct assessment

Introduction

Pragmatics refers to the use of language in social situa-
tions and is considered to be one of the essential elements
of human communication, in addition to the knowledge of
form and content (Bates, 1976). According to Landa (2005),
pragmatics can be categorized into three major domains. The
first domain is communicative intentions, which refers to
the different acts expressed by a communicator and through
which specific communicative goals are achieved. The sec-
ond domain is presupposition, which relates to the capa-
bility of establishing assumptions between communicative
partners for the provision of appropriate information in a
context. The last domain is discourse management, which
involves the employment of communication strategies such
as topic maintenance, initiation, and termination. As early
as in the first year of life, infants start to engage in triadic
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joint attention to external entities (Stephens & Matthews,
2014). They also can determine the meaning of pointing
gestures based on shared experience with adults (Bohn et al.,
2018) as well as using gestures to influence others’ mental
states (Tomasello et al., 2007). They then continue to acquire
other fundamental pragmatic language skills such as ability
to perform appropriate turn-taking and response to repairs
in conversations (see Adams, 2002, for summary).

It is universally acknowledged that social communication
difficulties are prevalent among children with autism spec-
trum disorder (ASD). Pragmatic language deficits have been
found in school-age children with language impairment (LI),
despite the traditional belief that they have relative strengths
in the use of language as compared to their structural lan-
guage skills (Davies et al., 2016). This has called for a care-
ful investigation of pragmatic functioning of children who
do not meet the clinical diagnostic criteria of ASD but have
received the diagnosis of neurodevelopmental disorders. To
date, the comparisons of pragmatic language skills between
populations of different neurodevelopmental disorders, par-
ticularly in preschool-age children, remain largely unexam-
ined. In this study, we aim to fill this gap by providing an
account of the manifestations of typical and atypical prag-
matic language skills in young children.
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Pragmatic Language Deficits in ASD

Persistent deficits in social communication and interaction
are symptoms shared by individuals with ASD (American
Psychiatric and Association, 2013). Impairments in nonver-
bal communicative behaviors are among the early indicators
of ASD (Hyman et al., 2020). Significant early impairment
of joint attention is a distinctive feature that distinguishes
preschool-age children with ASD from their typically devel-
oping (TD) peers (Kasari et al., 2012; Lawton & Kasari,
2012; Mundy, 2016). Another important indicator of early
pragmatic impairment in this population is reduced (Choi
et al., 2020; West et al., 2020) and atypical use of gestures
(Manwaring et al., 2018). Other domains of pragmatic lan-
guage deficits include reduced variety and frequency of
communicative acts (Delehanty & Wetherby, 2021), dimin-
ished awareness of their own and others’ intentions (Wil-
liams & Happé, 2010), impaired turn-taking skills (Schertz
et al., 2018), and inability to initiate or respond to request
for clarification to repair conversational breakdowns (Martin
et al., 2017). Taken together, pragmatic language deficits
are manifested behaviorally in a variety of domains which
comprise the central components that characterize ASD.

Pragmatic Language Deficits in LI

Pragmatic language deficits have also been found in chil-
dren with LI (Gibson et al., 2013; Osman et al., 2011).
Preschool-age children who had language delay displayed
poorer pragmatic language skills as compared to their TD
peers (O’Neill, 2007). During parent—child interactions,
preschool-age children with LI were less able to select and
match suitable linguistic forms to the appropriate commu-
nicative functions (van Balkom & Verhoeven, 2004). They
were also not equipped with the linguistic capacities to sus-
tain a coherent and fluent discourse. In addition, diminished
use of deictic and conventional gestures has been docu-
mented in children with LI (Liike et al., 2017; Manwaring
et al., 2019). The deficits lied not only in the production
but in the comprehension of gestures integrated with speech
(Botting et al., 2010; Wray et al., 2016). In short, apart from
syntax and semantics, pragmatics is one of the areas of
impairment in children with LI.

Pragmatic Language Deficits in ASD and LI
Traditionally, LI and ASD are considered as two distinct

clinical conditions. The conceptualization of the potential
underlying overlapping etiology has been discussed, given
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an above chance level comorbidity (Bartlett et al., 2012;
Bishop, 2010; Tomblin, 2011) and similar language profiles
(Boucher, 2012; Norbury et al., 2014). Turning to pragmatic
language difficulties, the extent and nature of impairment are
suggested to be different in these two clinical groups. Based
on results from the Children's Communication Checklist-2
(CCC-2; Bishop, 2003), Norbury et al. (2004) found that
school-age children with ASD had a more profound degree
of pragmatic language deficits as compared to those with
LI. Andrés-Roqueta and Katsos (2020) investigated whether
structural language and Theory of Mind (ToM) skills pre-
dicted success in pragmatic language skills in school-age
children. Their findings supported that children in both clini-
cal groups faced challenges in linguistic pragmatics tasks
requiring their knowledge of linguistics and pragmatic
maxims. They had difficulties in identifying a sentence of a
speaker saying that “some of the toys are inside the boxes”
as being under-informative given a picture in which all of
the toys are inside the boxes. However, children with ASD
faced exceptional difficulties with social pragmatics task
(e.g., identifying hidden intentions of others) as predicted
by their poorer ToM competence.

Approaches to Assessment of Pragmatic
Language Skills

The assessment of pragmatic language skills using appro-
priate approaches is crucial to children with difficulties in
social communication (Farmer & Oliver, 2005). The assess-
ment methods can be categorized into checklists, observa-
tional protocols, standardized pragmatic language tests,
and assessment of comprehension of pragmatic language
(Adams, 2002). The first two methods are observational
assessments (OAs) in which children’s pragmatic behaviors
are observed in natural contexts such as during parent—child
interactions. For instance, the Language Use Inventory (LUI,;
O’Neill, 2007) and CCC-2 (Bishop, 2003) are commonly
used parental checklists of pragmatic language skills. Exam-
ples of observational protocols with published psychomet-
ric properties include the Pragmatic Protocol (Prutting &
Kittchner, 1987) and the Pragmatic Observational Measure
(Cordier et al., 2014). The latter two methods are direct
assessments (DAs) in which children are directly tested with
questions and/or clinical tasks designed to probe or elicit
different pragmatic language skills. Children are assessed in
an isolated and one-to-one test environment and are asked to
produce responses for characters in social situations depicted
in pictures or to make judgements about the efficacy of ver-
bal messages. Standardized pragmatic language tests and
procedures such as the Test of Pragmatic Language—Second
Edition (TOPL-2; Phelps-Terasaki & Phelps-Gunn, 2007)
and the Implicature Comprehension Test (ICT; Wilson
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& Bishop, 2019) are used for both research and clinical
purposes.

Traditionally, OA is preferred as pragmatic language
skills are contextually dependent by its nature. However,
potential limitations of OA are acknowledged. Checklists
though allow investigators to obtain information quickly,
they are subject to informant manipulation. In addition,
pragmatic assessments that involve observations of struc-
tured interactions are often time consuming and difficult to
be applied in a clinical context (Toe et al., 2020). Hence,
DA is increasingly being adopted to achieve efficient evalu-
ation of children’s pragmatic language skills. Sturrock et al.
(2020) compared the use of OA and DA of structural and
pragmatic language skills for school-age children with ASD.
Results supported the complementary use of both measures
to obtain a holistic view of pragmatic language skills in
children.

In summary, the precise extent and nature of pragmatic
language impairment in these two clinical populations are
largely unknown and worth investigating. The feasibility of
using DA of pragmatic language abilities in young children
should also be explored.

The Present Study

The present study seeks to address the following research
gaps. To date, most studies in early pragmatic language
development concerned only the typical developmental tra-
jectory in preschool-age children (Julien et al., 2019; Lon-
gobardi et al., 2017). Investigations of atypical pragmatic
language development merely compared the TD group with
only one clinical group such as ASD. There were few studies
such as Geurts and Embrechts (2008) that have examined
pragmatic language deficits among preschool-age children
from different clinical groups. Comparisons were usually
made among groups of school-age children (Andrés-Roqueta
& Katsos, 2020; Ferrara et al., 2020), groups of children
with a broad age range (Charman et al., 2003; Luyster et al.,
2007), or groups of children consisting of highly heteroge-
neous background such as developmental delay (Weismer
et al., 2010). Cross-population investigation of pragmatic
language skills in preschool-age children is scarce and there-
fore warranted.

Furthermore, most of the studies have investigated spe-
cific pragmatic language skills. Exploring whether deficits
are present in the domains of communicative intentions,
presupposition, and discourse management will further our
understanding of early pragmatic language profiles in differ-
ent clinical populations. For our present study, the assess-
ment of the presence of eye contact, overall communicative
intention, response to name, and comprehension of conven-
tional gestures were categorized as communicative intentions

skills. The assessments of understanding the intentions and
emotion of others were categorized as presupposition skills.
Finally, the assessment of topic maintenance skills, appro-
priate response in conversational context, and response to
conversational repair request were categorized as discourse
management skills.

As mentioned above, many of the previous studies used
OAs to examine specific pragmatic language skill during
parent—child interactions (Landa, 2005). In contrast, a nov-
elty in this study is to measure early pragmatic language
skills in preschool-age children through DA. Therefore,
the current study aims to examine and compare the early
pragmatic language skills among TD preschool-age chil-
dren, children with LI, and children with ASD. The specific
research questions are as follows:

1. Is there a significant difference in the early pragmatic
language skills in TD preschool-age children, children
with LI, and children with ASD?

2. Are there significant differences in the pragmatics sub-
domains of communicative intentions, presupposition,
and discourse management in the three groups?

3. Can early pragmatic language skills be measured by
DA?

For the first research question, our central hypothesis
is that children in the two clinical groups (LI and ASD)
would have deficits in pragmatic language skills in com-
parison to the TD control group. Children with ASD would
display a greater degree of deficits than those with LI. For
the second research question, it is hypothesized that deficits
would be found in children in the clinical groups across all
three domains as compared to their TD peers. For the third
research question, it is expected that DA can capture early
pragmatic skills development based on findings reported in
Sturrock et al. (2020).

Methods
Participants

Three groups of Cantonese-speaking preschool-age chil-
dren participated in this study. The participants in the TD
group and the LI group were drawn from a large-scale
test validation study of a language assessment instrument
known as the Hong Kong Cantonese Language Assess-
ment for Preschool children (HK-CLASS-P) in Hong
Kong. The participants in this test validation study were
between 2;0 and 3;11. They were recruited through a
two-stage cluster sampling procedure from local schools
in three geographical regions in Hong Kong, including
the Hong Kong Island, Kowloon, and New Territories.
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Children who were aged between 2;0 and 2;11 and did
not attend local schools were also recruited through the
social media platforms and university internal mass mail
system. An electronic promotional advertisement was sent
to all undergraduates, postgraduates, staff members of the
Chinese University of Hong Kong (CUHK) via the internal
weekly mass mail system. The same advertisement was
posted on our division of speech therapy’s Facebook. The
advertisement contains a registration link through which
parents can sign up for the study. Upon receiving their
registrations, our research staff in the team will contact
the parents via phone and/or email to schedule for testing.

As part of the inclusion criteria in the original test valida-
tion study, children in both the TD and LI groups were all
using Cantonese as the first and dominant language, had no
significant hearing impairment, and no known or reported
history of ASD, psychiatric disorders, and intellectual dis-
ability. Their normal hearing status were confirmed by a
pure-tone air conduction hearing screening with a threshold
of 25 dB HL. Children meeting one of the following two
criteria were included in the LI group: (1) being diagnosed
by a qualified speech-language pathologist based on infor-
mal assessment at the time of testing; (2) having failed the
Cantonese Receptive Vocabulary Test (Lee et al., 1996),
a standardized test assessing the receptive vocabulary of
Cantonese-speaking children in Hong Kong. This test was
used as it was the only standardized language assessment
tool for Cantonese-speaking preschool-age children in Hong
Kong when the study was conducted. For the first criteria, a
speech-language pathologist made the diagnostic decision
based on participants’ performances in receptive vocabu-
lary, receptive grammar, expressive vocabulary, expressive
grammar, and pragmatics using an array of tasks including
picture-pointing, object manipulation, picture naming, pic-
ture description, and narrative production. For the second
criteria, children whose receptive vocabulary scores fell
below one standard deviation of the mean were considered
to have failed the test. For the present study, we included all
participants in the TD and the LI groups in the original test
validation study.

Participants in the ASD group were recruited through
the social media platform and university internal mass mail
system with the same procedure described above. Children
were enrolled into the study if they had a confirmed diagno-
sis of ASD or showed symptoms of restrictive and repetitive
behaviors and social communication difficulties as reported
by their caregivers. Their ASD status and severity level were
ascertained through a standardized screening procedure
using the Childhood Autism Rating Scale—Second Edition
(CARS-2; Schopler et al., 2010). The CARS-2 contains 15
items rated on a 4-point Likert scale. Based on the total
score, individuals are classified into one of the three sever-
ity groups, which are (1) No ASD, (2) Mild-to-Moderate
ASD, and (3) Severe ASD. The CARS-2 was administered
by a qualified speech-language pathologist. Ratings were
assigned based on both direct observations of the partici-
pants’ behaviors during a thirty-minute parent—child inter-
action and information obtained from a one-hour interview
of the caregiver.

The final sample consisted of 262 TD controls (128
males, 134 females), 73 LI children (41 males, 32 females),
and 16 ASD children (15 males, 1 female; 5 mild to moder-
ate ASD, 11 severe ASD). Demographic data (chronological
age and gender) of all participants are presented in Table 1.
Differences in chronological age were not statistically sig-
nificant between the TD vs. LI groups nor the TD vs. ASD
groups whereas the difference in chronological age was sta-
tistically significant between LI vs. ASD groups. For details
of the comparisons in chronological age between groups,
please refer to Table 1.

Procedure

Ethical approval for this study was obtained from the Joint
CUHK-New Territories East Cluster Clinical Research Eth-
ics Committee. Informed consent was obtained from each
child participant’s parent or legal guardian included in this
study.

In the original test validation study, children in the TD
and LI groups were invited to participate in the testing at the

Table 1 Demographic information of participants in TD, LI, & ASD groups

Characteristics TD (n=262) LI (n=73) ASD (n=16) Post hoc comparisons
M (SD) Range M (SD) Range M (SD) Range

Males: Females 128:134 N/A 41:32 N/A 15:1 N/A N/A

CA (months) 35.27 (6.761) 2447 33.79 (6.50) 2547 41.25 (10.78) 30-65 TD=LIL p=.225

TD=ASD, p=.079
ASD>LI p=.01%

TD Typically Developing, LI Language Impairment, ASD Autism Spectrum Disorder, N/A Not Applicable, CA Chronological Age, M Mean, SD
Standard Deviation. Post hoc pairwise comparisons were performed using Dunn's procedure (Dunn, 1964) with a Bonferroni correction for mul-

tiple comparisons. Statistically significant effect is indicated with *p <.05
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audiology center at Prince of Wales Hospital, the teaching
hospital of CUHK. The children received a hearing screen-
ing and were tested for their language abilities using the
HK—-CLASS-P in a quiet room individually by speech-lan-
guage pathologists, audiologists, or trained research assis-
tants in the research team. All test administrators performed
onsite scoring of the children’s responses. The test consisted
of items that assess structural and pragmatic language skills.
For the structural language skills, children were required to
respond either by choosing a picture displayed on the screen
or by verbal output. For pragmatic language skills, children
were rated for observations on general social communica-
tion skills and verbal or non-verbal responses to test items
on the Pragmatic Language Skills Subscale. For the present
study, the relevant data pertaining to the pragmatic language
skills were extracted from the datasets for between-group
comparisons.

The testing on ASD group was conducted between April
and July 2020. In view of the COVID-19 pandemic situa-
tion and the CUHK’s policy of temporary suspension of in-
person teaching and research activities, the data collection
was conducted online. Participants were tested via Zoom,
an online meeting software. The participants were accom-
panied by their caregivers to the online testing. All partic-
ipants in the ASD group accessed the test via a personal
computer or tablet with uninterrupted internet connection.
They completed the test with no difficulties regardless of
the device used. The test administrator was a graduate stu-
dent of speech-language pathology. A one-hour interview
with the caregivers using the Questionnaire for Parents or
Caregivers (CARS2-QPC) was conducted for the purpose
of obtaining information for CARS-2 ratings. To observe
for the general social communication skills and ASD symp-
toms for CARS-2 ratings, caregivers and participants were
then asked to engage in a thirty-minute parent—child inter-
action. In the final part of the testing, the test administra-
tor displayed the stimuli of the Pragmatic Language Skills
Subscale of the HK—-CLASS-P using the share screen func-
tion in Zoom. Scoring of the children’s responses were com-
pleted online by the same test administrator and according
to the same procedure and criteria as in the testing of the TD
and LI groups in the original test validation study. All testing
sessions were recorded using the Zoom's in-built recording
function. A qualified speech-language pathologist completed
CARS-2 ratings offline by viewing the recordings of the 16
children with ASD included in this study.

Measures

The outcome measure is the total score of the Pragmatic
Language Skills Subscale of the HK-CLASS-P. The
HK-CLASS-P is a comprehensive language assessment cur-
rently in the process of production and publication. The test

comprises Receptive Vocabulary, Expressive Vocabulary,
Receptive Grammar, Expressive Grammar, and Pragmatic
Language Skills Subscales. The Pragmatic Language Skills
Subscale is the only available DA for Cantonese-speaking
preschool-age children in Hong Kong. The inclusion of
all test items in this test including those in the Pragmatic
Language Skills Subscale was based on results of Rasch
analyses (Rasch, 1960). Two fit statistics (i.e., infit and outfit
statistics) were used as the indicators for the model fit in the
Rasch analysis to determine the quality of items. We adopted
a standardized value of 2.0 to indicate a data misfit (Cook
et al., 2001). Only items with infit and outfit values that are
below the criteria for data misfit were included. Fit statis-
tics also revealed a reasonable distribution of item difficulty
from 36.72 to 69.64. Results suggested that the items are
with high quality in measuring a child’s language ability fol-
lowing the Rasch item response model. The spread of item
difficulty indicates that the item pool covers relatively easy
to highly difficult items to suit various abilities of children.

The reliability of the test is evaluated in terms of test-
retest, intra-rater, and inter-rater reliability by different mod-
els of intra-class correlation with coefficients ranged from
0.73 to 1.00. Cronbach’s alpha coefficients are all greater
than 0.83 indicating satisfactory internal consistency. The
validity is evaluated following the COnsensus-based Stand-
ards for the selection of health status Measurement INstru-
ments (COSMIN) taxonomy of psychometric properties
(Mokkink et al., 2010). The Rasch Factor Analysis results
showed that 48% of total variance was explained by the
Rasch measure, and the first residual component explained
only 1.8% of total variance in an eigenvalue of 5.2. Correla-
tion coefficients among all subscale scores and total scores
are highly correlated (ranged from 0.87 to 0.96) in the posi-
tive direction. The test score is also shown to be able to
discriminate children with LI from TD children.

For our present study, the Pragmatic Language Skills
Subscale was used. The selected test items represent a
wide range of early pragmatic language skills in the three
pragmatic language domains proposed by Landa (2005).
The testing methods follow the DA approach as described
above. Participants’ pragmatic language skills were directly
elicited by questions. The following examples illustrate the
elicitation procedures and scoring criteria. In the communi-
cative intentions assessment, participants were required to
comprehend gestures performed by the test administrator.
They were asked to state the meaning of a “waving” and
“thumbs up” gestures. Participants would be given a score
if they indicated a conventional meaning of the gestures. In
the presupposition assessment, participants were presented
with pictures depicting different characters and objects in
a context. They were asked to give a response to tell what
the characters intend to do or how they feel about the situa-
tions. For instance, the test administrator displayed a picture
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stimulus depicting a mother holding a knife and an apple and
asked: “What does mommy want to do?” The participants
would obtain a score when a verbal or nonverbal response
of cutting an apple was given. In the discourse management
assessment, participants’ abilities to maintain a conversation
on the same topic was tested with a picture description task
during which the test administrator elicited responses by
asking different wh-questions consecutively. At least three
conversational turns on the same topic are required to obtain
a score for this test item. For a detailed description of all
test items and the respective scoring criteria, please refer
to Table 2.

Data Analysis

Statistical analyses were conducted using IBM SPSS Sta-
tistics package for Windows (version 22). A p-value of 0.05
was selected as the criterion for determining statistical sig-
nificance. The sample was divided into TD, LI, and ASD
groups for comparisons. Our first analysis was to compare
the overall pragmatic language skills across groups. The
group membership was used as the independent variable.
The total score of the Pragmatic Language Skills Sub-
scale was used as the dependent variable. The pragmatic
language skills scores were normally distributed for the
ASD group but not the TD and LI groups, as assessed by
Shapiro—Wilk's test (p <0.05), which showed unequal vari-
ances across groups. Given the lack of normality of the
data, Kruskal-Wallis H test, a nonparametric analysis, was
employed to examine the main effects (Kruskal & Wallis,
1952).

Our further analyses were to compare the performances
in the three subdomains of pragmatic language skills (i.e.
communicative intentions, presupposition, discourse man-
agement) across the three groups. The group membership
remained as the independent variable while the summa-
tive scores of the test items in the respective subdomains
were the dependent variables. Shapiro—Wilk’s tests were
performed for all subdomain measures. Similarly, all three
subdomain scores were normally distributed for the ASD
group but not the TD and LI groups (p <0.05) which again
showed unequal variances across groups. The Kruskal-Wal-
lis H test was thus used (Kruskal & Wallis, 1952). Post hoc
pairwise comparisons using Dunn’s procedure (Dunn, 1964)
were performed for all analyses.

Results

Results for the overall pragmatic language skills scores indi-
cated a statistically significant main effect between groups
(X2(2) =45.409, p=0.000). Subsequently, pairwise com-
parisons were performed using Dunn's procedure (Dunn,
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1964) with a Bonferroni correction for multiple compari-
sons. Table 3 and Fig. 1 present the overall pragmatic lan-
guage skills scores across groups. Adjusted p-values are
presented. This post hoc analysis revealed statistically
significant differences in pragmatic language skills scores
between the TD group (mean rank=197.15) and LI group
(mean rank = 115.25) with p =0.000 and between the TD
group and ASD group (mean rank=106.81) with p=0.002.
In contrast, the LI group and ASD group did not differ in
pragmatic language skills scores.

For further analyses on subdomains of pragmatic language
skills, significant main effects between groups were found in
communicative intentions (X2(2) =39.433, p=0.000), pre-
supposition (X2(2) =28.920, p=0.000), and discourse man-
agement (X2(2) =43.004, p=0.000). Pairwise comparisons
using Dunn's (1964) procedure with a Bonferroni correction
were also performed for all subdomains. Between-group and
post hoc pairwise comparisons on subdomain scores are pre-
sented in Table 3 and Figs. 2, 3 and 4. Post hoc analyses indi-
cated statistically significant differences in communicative
intentions between the TD group (mean rank =194.94) and
LI group (mean rank = 127.67) with p=0.000 and between
the TD group and the ASD group (mean rank =86.31) with
p=0.000 but not significant between the LI group and the
ASD group; in presupposition between the TD group (mean
rank =191.52) and the LI group (mean rank=121.75) with
p=0.000 but not significant in group comparisons involving
the ASD group (mean rank=169.41); in discourse manage-
ment between the TD group (mean rank =195.16) and the
LI group (mean rank=117.17) with p=0.000 and between
the TD group and the ASD group (mean rank =130.59) with
p=0.023 but not significant between the LI group and the
ASD group.

To conclude, significant differences in the overall prag-
matic language skills scores were found between typically
and atypically developing children but not between children
with LI and children with ASD. The breakdown analyses on
the subdomains reflected similar patterns observed in the
overall pragmatic language skills except for presupposition,
the performance of which was not significantly different
between TD children and children with ASD. Our results
also supported the use of DA in examining early pragmatic
skills in preschool-age children.

Discussion

The present study aimed to evaluate the early pragmatic lan-
guage skills in TD preschool-age children, children with LI,
and children with ASD. Impairment in social communica-
tion is one of the defining characteristics of individuals with
ASD. Pragmatic language deficits have also been identified
in school-age children with LI. To the best of our knowledge,
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Table 3 Between-group and post hoc pairwise comparisons on pragmatic language skills, communicative intentions, presuppositions, and dis-

course management

Measures TD (n=262) LI (n=73) ASD (n=16) Post hoc comparisons
M (SD) Range M (SD) Range M (SD) Range

Pragmatic language skills 8.06 (2.922) 0-12 5.32 (3.312) 0-12 5.13 (2.964) 0-9 TD > LI, p=.000%%*%*
TD > ASD, p=.002%%*
LI=ASD, p=1

Communicative intentions 4.02 (1.467) 0-6 2.95 (1.598) 0-6 2.06 (1.569) 04 TD> LI, p=.000%*%*
TD > ASD, p=.000%%*%*
LI=ASD, p=.401

Presupposition 1.68 (1.099) 0-3 0.88 (1.040) 0-3 1.44 (0.892) 0-3 TD > LI, p=.000%%%*
TD=ASD, p=1
LI=ASD, p=.236

Discourse management 2.35(0.875) 0-3 1.49 (1.082) 0-3 1.63 (1.147) 0-3 TD > LI, p=.000%*%*

TD> ASD, p=.023*
LI=ASD, p=1

TD Typically Developing, LI Language Impairment, ASD Autism Spectrum Disorder, M Mean, SD Standard Deviation. Post hoc pairwise com-
parisons were performed using Dunn's procedure (Dunn, 1964) with a Bonferroni correction for multiple comparisons. Statistically significant

effects are indicated with *p <.05, ** p <.01, ***¥p <.001

Pragmatic Language Skills

T |
TD LI ASD
Group

Fig. 1 Boxplot illustrating the distributions of the pragmatic language
skills score in each group

this study is the first of its kind to compare a broad range of
early pragmatic language skills in TD preschool-age children
to those with neurodevelopmental disorders through DA.
Key findings are explored below.

First, findings confirmed our hypothesis that preschool-
age children with ASD would demonstrate poorer early
pragmatic language skills compared to their TD peers. This
finding is in accord with what has been reported in earlier
studies. As indicated above, ASD is a neurodevelopmental
disorder that appears in early childhood and is characterized
by persistent deficits in social communication and interac-
tion (American Psychiatric Association, 2013). Impairments
have been identified in preschool-age children with ASD in
different areas of pragmatic skills, including joint attention
(Kasari et al., 2012), gestures (Choi et al., 2020; West et al.,
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Communicative Intentions

I 1
TD LI ASD
Group

Fig.2 Boxplot illustrating the distributions of the communicative
intentions score in each group

2020), communicative acts (Delehanty & Wetherby, 2021),
turn-taking skills (Schertz et al., 2018), and conversational
repairs (Martin et al., 2017). The test items employed in the
current study were specifically designed to characterize the
pragmatic language abilities holistically. Therefore, it was
expected that children with ASD would demonstrate impair-
ments across a range of social-pragmatic skills. The lower
overall pragmatic language skills score in children with ASD
as compared to that of TD peers further substantiates that
social communication is a core area of challenge for children
with ASD.

Second, the analyses on the subdomains of pragmatic
language skills revealed that children with ASD were par-
ticularly poorer in the domains of communicative intentions
and discourse management. However, our results did not
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Presupposition

=

1
TD LI ASD
Group

Fig.3 Boxplot illustrating the distributions of the presupposition
score in each group

Discourse Management

1 1
TD LI ASD
Group

Fig.4 Boxplot illustrating the distributions of the discourse manage-
ment score in each group

find a significant difference in the domain of presupposition
between TD children and children with ASD. For this sub-
domain, we investigated the abilities of preschool-age chil-
dren in comprehending the mental states of others, such as
intention understanding and emotion recognition, which are
fundamental to presuppositional competence and commu-
nicative interactions (Hamilton, 2009). Though it has been
suggested that young children with ASD have a diminished
awareness of their own and others’ intentions (Williams &
Happé, 2010), the deficits lied in the understanding of inten-
tions involving social sharing and that the understanding
of others' intentional acts were generally intact in young
children with ASD (Broekhof et al., 2015). Our findings
echoed that of the previous studies that young children with
ASD can understand other people’s simple intentional acts
to the same extent as their TD peers. They were equally
able to predict the intended actions of the persons about to

perform a routine task (i.e., cutting an apple with a knife,
washing one’s dirty hands). The other indicator of mental
states included in this subdomain was emotion recognition.
Children with ASD have been found to have lower abilities
in emotion recognition than their TD peers (see Harms et al.,
2010, for review). However, this is not shown in the present
study as children in the ASD group were as competent as the
children in the TD group in indicating the emotional state of
the person. Because of the centrality in emotional expres-
sion, the majority of emotion recognition research predomi-
nately focused on facial expressions of human faces (Song
& Hakoda, 2018). In our study, we presented a picture of a
character in a scenario which has been found to facilitate
emotion recognition by children with ASD (Brosnan et al.,
2015). The contextual information and the verbal content
of the prompting question may also have provided cues for
them to recognize the basic emotion (i.e., sadness) expressed
in our picture stimuli.

The third main finding is that preschool-age children
with LI also face challenges in the use of language, which
is in line with previous finding that the overall pragmatic
language skills in children aged 18—47 months was signifi-
cantly poorer than that in TD children (O’Neill, 2007). This
result challenges the notion that children with LI have a mild
degree of deficits in pragmatic language abilities relative
to their structural language abilities (Davies et al., 2016).
A study conducted by Tomblin et al. (2004) revealed that
approximately 60% of children with LI have semantic and
syntactic skills that were average compared to their TD
peers, but slightly above average pragmatic language skills.
While it is possible to have relative strength in pragmat-
ics against a relative weakness in structural language in
children with LI, it has been hypothesized that pragmatic
language deficits can be the consequence of structural lan-
guage impairment (Ketelaars & Embrechts, 2017). The
main argument is that pragmatic competence is dependent
on both receptive and expressive language skills. In the pre-
sent study, the performance exhibited by children with LI
may also be susceptible to their receptive and expressive
language deficits. One example is the test item assessing
topic maintenance skills. The participants were rated on their
ability to keep to a single topic for multiple turns in a picture
description task. The performance in this task was contin-
gent upon the participants’ abilities to comprehend the ques-
tions and to describe the picture. The inherent demands on
structural language abilities may have inadvertently affected
their performance. Though it is not within the scope of the
present study to evaluate the relationship between structural
language abilities and pragmatic language abilities in chil-
dren, past research has indicated that they are highly cor-
related (Matthews et al., 2018). Using confirmatory factor
analysis (CFA), Wilson and Bishop (2021) found that prag-
matic and structural language impairments often co-occur in
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school-age children. Their findings supported the view that
there is a reciprocal and bidirectional relationship between
the development of structural language skills and pragmatic
language skills. In this regard, further investigation is war-
ranted to verify whether structural language abilities are fac-
tors that influence pragmatic language skills development
and vice versa in preschool-age children with LI.

Our findings also suggested that there is no significant
difference in pragmatic language deficits between preschool-
age children with LI and ASD. However, it is important to
note that there was a significant difference in the chronologi-
cal age between LI and ASD groups, with children in the
ASD group being older than that of the LI group. In other
words, the pragmatic language skills displayed by children
with ASD resembled that of their younger peers with LI.
Therefore, the current finding may indicate a relatively stag-
nant development of pragmatic language skills in preschool-
age children with ASD as compared to children with LI. This
result is thus consistent with findings concluded in previous
studies which have demonstrated that school-age children
with ASD showed a greater degree of pragmatic deficits as
compared to those with LI (Geurts & Embrechts, 2008; Nor-
bury et al., 2004). Importantly, our research suggests that
the difference in the degree of pragmatic deficits between
children with ASD and LI can be identified even before the
school-age years.

It is also worth noting that the deficits in pragmatic lan-
guage skills across the three subdomains were not statisti-
cally significant. Previous research has concluded that the
early social communication skills, such as joint attention,
gesture use, and quality of communicative overture, are rela-
tively intact in children with LI when compared to children
with ASD (Delehanty et al., 2018). The present study, how-
ever, did not show advantages by children with LI in all three
subdomains. Therefore, our findings provided evidence that
similar profiles of pragmatic language deficits were shared
by children with LI and ASD.

With regard to the second research question on the fea-
sibility of using DA to evaluate pragmatic language skills
in preschool-age children, the results confirmed that this
approach can be adopted to differentiate TD children from
children of different clinical groups. Given the nature of
pragmatics as a set of context dependent human behav-
iors, it is believed that the use of OA would provide better
insights into the pragmatic language ability than through DA
(Adams, 2002). The main argument was that as DA provides
a well-controlled environment with discrete tasks and mini-
mal distractions, the accurate picture of pragmatic language
deficits would not be revealed. Thus, previous studies com-
monly adopted observational report measures such as the
LUI (O’Neill, 2007) and the CCC-2 (Norbury et al., 2004)
or coding systems of naturalistic assessment of interactions
(van Balkom & Verhoeven, 2004) in its investigations. In the
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present study, we used the Pragmatic Language Skills Sub-
scale from a standardized language assessment instrument.
The items in the subscale were constructed with the consid-
erations of contexts and implemented carefully to ensure the
participants to have sufficient opportunities to demonstrate
their abilities. For instance, the scoring of the presence of
eye-contact were based on two separate instances of child-
initiated eye contact with the caregivers accompanying
the children during the entire testing session; the item on
response to name was sequenced at the beginning of the test
session to preserve naturalness. The test items successfully
identified pragmatic language deficits in both the LI and
ASD groups. Therefore, our research provides evidence in
support of the use of DA in evaluating pragmatic language
skills in preschool-age children with or without neurodevel-
opmental disorders.

Implications

This study has both clinical and theoretical implications.
As discussed above, many of the previous studies employed
methods such as parental checklists and naturalistic assess-
ment of interaction in their investigations of pragmatic lan-
guage skills in young children. The former approach relies
heavily on the informants’ comprehension of the items and
their abilities to evaluate children’s pragmatic language abil-
ities, which are not necessarily overt and easily detected.
The latter approach provides information pertaining to the
frequency and proportions of individual pragmatic behav-
iors but remains a time-consuming approach which limits its
clinical utility (Norbury, 2014). In contrast, a novelty in our
present study was to employ a Pragmatic Language Skills
Subscale to conduct assessment directly. The results sup-
ported that this approach can be adopted to differentiate TD
children from children of different clinical groups, afford-
ing both researchers and therapists the efficiency to con-
duct screening of early pragmatic language skills. Another
clinical implication is that despite the traditional view that
the social interaction and communication skills are intact in
children with LI (Norbury & Paul, 2015), our findings sug-
gested that they do face substantial challenges in pragmatics
when compared to their TD peers. The fact that comparable
deficits were found in preschool-age children with LI under-
scores the importance of the provision of early interven-
tion to this group of children. It is hoped that the increased
understanding of the pragmatic language profiles in children
with LI will be useful for interventionists to design appropri-
ate treatment programs.

Theoretically, the result also provided empirical evidence
to support that children with LI have deficits in the social
communication domain which resemble those typically seen
in children with ASD (Leyfer et al., 2008; Loucas et al.,
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2008; Taylor et al., 2012). The result not only reflected the
difficulties in differentiating children with LI and ASD at a
young age, but also challenges the conventional diagnostic
frameworks that consider LI and ASD as mutually exclusive
disorders. Given the overlapping language deficits as indi-
cated in the present study, the potential shared etiology of
the two disorders has been examined (Bartlett et al., 2012;
Bishop, 2010; Tomblin, 2011). Other accounts including
the “phenomimicry” model, which maintains that similar
language deficits observed in ASD and LI are of superfi-
cial resemblance but not indicative of an etiology overlap
at a deeper level have been proposed (Bishop, 2010). To
test these different accounts, more pairwise investigations
into the different aspects of language phenotypes that dis-
play similarity in deficits in these two clinical groups are
needed (Williams et al., 2013). In this regard, our findings
thus suggested a novel area for researchers to investigate the
underpinnings of the two disorders.

Limitations

Although the current study has several strengths that allowed
for new insights into early pragmatic language skills in pre-
school-age children with or without neurodevelopmental
disorders, several limitations are acknowledged. In terms of
pragmatic language measures, there are only 11 test items
used in the present study with a few representative items
for each pragmatic subdomain. Though the selection of test
items went through a rigorous psychometric testing process
of Rasch analysis, it is possible that the ability to detect
and compare pragmatic language deficits across neurode-
velopmental disorders groups may have been limited by the
small number of test items used. Also, we were not able to
compare the results to existing norm referenced tests nor
checklists for pragmatics as such instruments are currently
not established for Cantonese-speaking preschool-age chil-
dren. Due to the same reason, our study is limited to using
one DA measure instead of employing a range of DAs as
in Sturrock et al. (2020). Limitations are also reflected in
participants’ profiles. The present study included a group of
children with ASD consisting mainly of male. An equally
balanced gender sample would perhaps have yielded dif-
ferent results. In addition, there was a great variation in
the type and severity of symptoms among individuals with
ASD. Pragmatic language deficits have been found to be
manifested differently in minimally verbal and verbally flu-
ent individuals with ASD (La Valle et al., 2020). We did not
include children with ASD who were nonverbal or mini-
mally verbal in this study. Therefore, the sample was not
representative of the broader spectrum and thus the gener-
alization of the results should be kept cautious. Furthermore,
as the test for the ASD group was conducted online, we were

only able to recruit and test families that have electronic
access. Finally, the mode of data collection for the ASD
group was different from the other groups. Though the test-
ing procedure via video conferencing platform largely fol-
lowed that of in-person testing, the different conditions such
as the familiar home environment for children with ASD
may have interfered with the results.

Future Directions

One critical question for future research is to examine the
relationship between structural language abilities and prag-
matic language abilities by obtaining the language pro-
files of preschool-age children. Attempts have been made
to tease apart and investigate the associations between the
two language domains. A medium to large correlation has
been found in TD children (Matthews et al., 2018; Wilson
& Bishop, 2021). There is also a growing evidence sup-
porting that structural language deficits were common and
associated with reduced pragmatic competence in children
with LI and ASD (Baixauli-Fortea et al., 2019; Greenslade
et al., 2019; Levinson et al., 2020; Reindal et al., 2021).
Subsequent studies should focus on the interactions between
the two domains and compare how the reciprocal relation-
ships are manifested in children with or without neurode-
velopmental disorders. Using CFA, it is feasible to evaluate
the domain-level differences across groups and variabilities
within groups (Wilson & Bishop, 2020, 2021). An addi-
tional benefit of assessing structural language skills is that
their language age can also be estimated so that the obstacle
of recruiting chronologically age-matched participants with
ASD can also be circumvented.

Future work should also include more test items in their
DA measures to obtain a more comprehensive picture of the
overall and specific pragmatic language skills in different
subdomains. By doing so, the effectiveness in capturing the
pragmatic deficits can be enhanced. In addition, Andrés-
Roqueta and Katsos (2020) found that school-age children
with ASD were exceptionally challenged by social pragmat-
ics task but performed similarly to those in the LI group in
linguistic pragmatics task, suggesting that difficulties with
the pragmatic domain were in keeping with the children’s
structural language. Future studies may include outcome
measures that capitalize on the distinction between linguistic
and social pragmatics and investigate the potential differ-
ences in the pattern and extent of pragmatic language skills
in preschool-age children with LI and ASD.

Another important line of research is to explore child
and parent characteristics that are associated with devel-
opmental outcomes of early pragmatics. Many child char-
acteristics affect language development, including prag-
matics (Pace et al., 2017). For instance, previous research

@ Springer



3836

Journal of Autism and Developmental Disorders (2022) 52:3825-3839

has shown that various factors such as intellectual quo-
tient and executive functions are generally implicated in
pragmatic functions in children (Blain-Briere et al., 2014;
Matthews et al., 2018). For parent characteristics, it has
been established that parental educational background and
socioeconomic status account for variability in prelinguis-
tic skills in children with or without neurodevelopmental
disorders (Noble et al., 2015; Olson et al., 2021). Further-
more, there is emerging evidence indicating that parental
pragmatic behaviors in terms of the quality and quantity
of parent—child interactions predicted children's pragmatic
abilities (Di Sante et al., 2020; Schulze & Saalbach, 2021).
Addressing the question of how these characteristics
modulate the pragmatic competencies in children using
regression analyses could offer methods for optimizing
clinician-directed and parent-implemented interventions
for children with pragmatic deficits and promote typical
pragmatic language development (Parsons et al., 2017;
Ramirez et al., 2020).

Finally, the findings from the current study revealed
that the pragmatic language skills in preschool-age chil-
dren with LI and ASD were different from their TD peers.
Longitudinal studies tracking the pragmatic functioning in
children with or without neurodevelopmental disorders are
needed to obtain a comprehensive picture of the develop-
mental trajectories of early pragmatics and to determine
the stability of strengths and weaknesses over time, which
may facilitate the development of targeted interventions.
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