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There is controversy as to whether children with developmental language
disorder (DLD) and those with high-functioning autism plus language
impairment (HFA-LI) share similar language profiles. This study investigated the
similarities and differences in the production of Chinese negative sentences
by children with DLD and children with HFA-LI to provide evidence relevant
to this controversy. The results reflect a general resemblance between the
two groups in their lower-than-TDA (typically developing age-matched)
performance. Both groups encountered difficulties in using negative markers,
which suggests that they might be impaired in feature agreement. Slight
differences were detected between the two groups. Specifically, children with
DLD experienced difficulties with the agreement on the feature [+telic] and
that on the feature [+dynamic], while children with HFA-LI had difficulties
with the agreement on the feature [+dynamic] and that on the feature
[-dynamic]. This study supports the idea of a common symptomatology for
the two disorders. More importantly, it suggests that these two disorders, DLD
and HFA-LI, are not altogether the same in terms of language impairment.
This paper concludes that general labels should not be simply attached to any
children with language disorders. Instead, atypical language is very worthy of
further analysis in the categorization of language disorders.
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Introduction

Developmental language disorder (DLD), also known as
specific language impairment (Bishop et al., 2017), refers to a
significant deficit in language ability that cannot be attributed to
hearing loss, low nonverbal intelligence, or neurological damage
(Leonard, 2014). Children with high-functioning autism (HFA)
represent a subgroup of children with autism spectrum disorder
(ASD). In the literature, individuals with HFA are described as
having non-verbal intellectual functioning within the limits of
typical development (Bishop, 2003; Gibson et al., 2013); some
individuals with HFA have language impairment, whereas others
do not. Children with DLD and those with HFA plus language
impairment (HFA-LI) were reported as presenting similar
symptoms in language, such as similar phonology (Demouy et al.,
2011), vocabulary delay (McGregor et al., 2012), grammatical
ability (Modyanova et al., 2017), and pragmatic errors (Kjelgaard
and Tager-Flusberg, 2001; Norbury et al., 2013; van Santen et al.,
2013). However, many studies have indicated different language
or cognitive profiles between the two groups in lexicon tasks
(Lloyd et al., 2006), grammar tasks (Schaeffer, 2018), non-word
repetition tasks (Durrleman and Delage, 2016), and standard tests
(Craig and Trauner, 2018). Some studies found that a general
resemblance between the two clinical groups was observed in their
lower-than-TD (Typically Developing) performance, but different
error patterns were revealed in these two groups (Whitehouse
et al., 2008; Riches et al., 2010; Sukenik and Friedmann, 2018;
Chen et al.,, 2022). Reduced pragmatic abilities are the hallmark
feature of ASD (Riches et al., 2010). Deficits in pragmatics also
exist in children with DLD, although it is not the core feature
(Roqueta and Katsos, 2020). These findings give rise to the
controversy over whether the two groups share the same language
impairments and whether their language disorders are caused by
the same underlying deficits.

Agreement relationship is a locus of grammatical weakness in
the DLD group (Clahsen et al., 1997; Tsimpli and Stavrakaki, 1999;
Moscati et al., 2020). Deficits in feature agreement are striking
characteristics of the DLD groups difficulties with negative
structures (Kunnari et al., 2014). Tests of negative structures also
mirror the language impairments of the ASD population (Shapiro
and Kapit, 1978; Tager-Flusberg et al., 1990; Schindele et al., 2008;
Cuccio, 2012). Meanwhile, studies reveal that children with DLD
show similar performance to younger TD children in negation
(e.g., He and Dai, 2012; Thornton et al., 2016) as do children with
HFA-LI (Shapiro and Kapit, 1978). Therefore, an analysis of the
production of negative sentences may be useful in identifying the
similarities or differences between the two groups.

Considering that children with DLD and children with
HFA-LI show difficulties with the production of negation, and the
fact that no study compared the two groups in the production of
Chinese negative sentences, the present study investigates the
production of Chinese negative sentences by children with DLD
and those with HFA-LI to identify whether they demonstrate
different impairments to help distinguish them clinically. Because
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early diagnosis and intervention can alleviate burdens on
children’s cognitive resources and their language learning in
school (Washington and Warr-Leeper, 2013), the participants in
this study were preschool children.

Feature agreement in Chinese negative
sentences

In Chinese, bu “not” and mei “not” are the most frequently
used negative markers and earliest acquired (Huang et al., 2022).
In most cases, they are not interchangeable; otherwise, a negative
sentence would be infelicitous to the corresponding affirmative
statement. In a canonical Chinese negative structure like (1b),
only the negative marker mei is appropriate to negate the
affirmative statement in (1a), which indicates the achievement of
an event via the aspectual marker le. Once the negative marker is
substituted by bu, as in (2a), the negative sentence is
ungrammatical or infelicitous in reply to (1a).

(1) a. affirmative.
xiaomeimei he -le guozhi ma?
[+telic].
little girl drink-ASP juice (Question marker).
“Has the little girl drunk the juice?”
b. negative: denying achievement of an event.
xiaomeimei mei (—you) he guozhi.
[+telic] [+telic].
little girl not (-ASP) drink juice.
“The little girl has not drunk the juice”

c. [tpxiaomeimei [Negp[Neg mei] [aspp[asp(-you) hei] [w[vti][veti guozhi]]]]]
[+telic] [+telic]

(2) a. negative.
*xiaomeimei bu (—you) he guozhi.
[—telic] [+telic].
little girl not (-ASP) drink juice.
“The little girl does not want to drink the juice”

b. *[rpxiaomeimei[Negp[Neght][aspp[asp(-you)  heillve[v ti][ve ti guozhill]]]
[-telic] [+telic]

The ungrammaticality of (2a) is caused by the mismatch
between the negative markers and the following functional
head in the telic feature. A [+telic] feature has a natural final
endpoint (Smith, 1991/1997). Bu has an inherent feature [—
telic] whereas mei has an intrinsic feature [+telic], and they can
occur only in situations compatible with these features (Li,
2007). In the affirmative sentence in (1a), the feature [+telic] is
anchored in ASP via the aspectual marker le. In the
corresponding negative sentence in (1b), via the covert you that
has the same function as the aspectual mark le (Wang, 1965),
the feature [+telic] is also embodied in ASP. When Neg is
merged, it must agree with the you on the feature [+telic]. Only
the negative marker mei with its feature [+telic] can fulfill the
feature agreement, as in (1c). If mei is substituted by bu, the
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derivation will crash because of the failure of feature agreement
between bu and you, as in (2b).

When mei is used to negate (1a), the negative sentence may
be ungrammatical, as in (3a). The ungrammaticality can also
be attributed to the failure of the feature agreement. A successful
agreement can only be established between two elements.
However, in (3), three elements are valid for agreement, and this
is not allowed in the feature agreement. The derivation in (3b) is
doomed to fail.

(3) a. negative.
*xiaomeimei mei he -le guozhi.
[+telic] [+telic].
little girl not drink (-ASP) juice.
“The little girl has not drunk the juice”
b. *[rexiaomeimei[Negp[Negmet][aspp[asp(-you) hei-le][we[vti][ve ti guozhi]]]]]
[+telic] [+telic] [+telic]

Another canonical pair of negative structures in Chinese
concerns the negation of adjectives, as in (4b) and (5b). Despite
the superficial resemblance in the linear order, their syntactic
structures are different, as shown in (4c) and (5¢). In (4), the
functional head a-become introduces a change of states and
embodies the feature [+dynamic] (Lin, 2004). The negative marker
used to negate the affirmative statement in (4a) should also have
a feature that is compatible with [+dynamic]. As the feature
[+telic] entails the accomplishment of an event, the feature
[+dynamic] can be deduced from [+telic]. In terms of dynamicity,
the inherent features of bu and mei can be reinterpreted as the
feature [—dynamic] being embodied in bu and the feature
[+dynamic] in mei. Therefore, only mei can be the negative marker
to negate (4a). Instead, if mei is replaced by bu, the agreement on
feature [+dynamic] will fail, as in (4b). A similar situation is found
in (5b), which demonstrates homogeneous states and embodies
the feature [—dynamic].

(4) a. affirmative.
zhege qigiu da le ma?
this balloon big LE Q(uestion marker).
“Has this balloon gotten bigger?”
b. negative: denying a change of state.
zhege qigiu mei /*bu da.
this balloon not big.
“This balloon has not gotten bigger”

c. [tpzhegeqiqiu|Negpmei/*bu [aspp 0 daila-vecomep|a-become®][a-bep[a-bed][ap £i]]1111]
[+dynamic] [-dynamic] [+dynamic]

(5) a. affirmative.
zhege qiqiu da ma?
this balloon big Q(uestion marker).
“Is this balloon big?”
b. negative: denying the state of an object.
zhege qiqiu bu/*mei da.
this balloon not big.
“This balloon is not big”
[apda]]]]

[u-be ﬂ]
[-dynamic]

c. [tpzhege qiqiu[Negp bu/*mei [a-bep
[-dynamic] [+dynamic]
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In Chinese, constituent omission is ubiquitous. The negative
sentences in (1b), (4b), and (5b) are still grammatical when most
elements are omitted, apart from the negative marker. Negative
markers alone can completely fulfill their roles in denying the
corresponding affirmative statement. Therefore, via Chinese
negation, children’s knowledge of feature agreement can
be inspected in a more straightforward manner.

Negative sentences in children with DLD
and children with HFA-LI

Children with DLD are claimed to perform similarly to
younger TD children in an extended period of language
development (Wexler, 1998). English-speaking children with
DLD, like their younger TD peers, produce ungrammatical/
non-adult negative sentences, such as It not fit, Its not fit, It not
fits, It’s not fits (Thornton et al.,, 2016). As expected, Chinese
children with DLD have been also observed to perform similarly
to younger TD children. Mistakes in using negative markers bu
and mei, like (2a), (3a), (4b), and (5b), are typical of Chinese
young TD children’s negative utterances (Zhang et al., 2006;
Fan, 2007). Incorrect use of bu and mei was also observed in
negative sentences of Chinese children with DLD. Tsai (2011)
found that Chinese children with DLD were not sure about the
different usages of bu and mei, and made a lot of mistakes in
using these two negative markers, especially in negating
sentences with an aspectual marker, such as (1a). He and Dai
(2012) reported that Chinese children with DLD encountered
severe difficulty in negating Chinese adjectives, like those in (4)
and (5).

English children with ASD were also reported to interpret
negative sentences in a manner comparable to their younger TD
peers (Shapiro and Kapit, 1978). However, Shapiro and Kapit only
reported the poor performance of children with ASD in the
negative sentences. They did not specify the underlying clinical
causes of the children’s difficulties. Until now, no published study
has reported whether children with ASD have difficulty with the
acquisition of Chinese negation, and no study has compared the
production of negative sentences by Chinese children with DLD
and those with ASD.

The failure in feature agreement is the underlying cause of
ungrammaticality in some negative sentences as discussed in the
previous section. The proposition that the agreement relationship
is alocus of grammatical difficulty in children with DLD has been
confirmed in several studies investigating children with DLD
speaking English (Clahsen et al., 1997), Dutch (Blom et al., 2014),
French (Paradis and Crago, 2001), German (Rice et al., 1997),
Hebrew (Dromi et al., 1999), Italian (Rispens and Been, 2007), and
Finnish (Kunnari et al, 2014). A question remains to
be investigated is, whether children with ASD also have difficulty
with feature agreement.

Although Chinese is a language without inflections as the
languages studied previously, feature agreement does determine
the grammaticality of language production. As discussed before,

frontiersin.org


https://doi.org/10.3389/fpsyg.2022.926897
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org

Dai et al.

failure in feature agreement may result in the crash of the
derivation of Chinese negative sentences, like (2a), (3a), (4b), and
(5b). The Chinese negative markers bu and mei, valued differently
in grammatical features, must fulfill feature agreement during the
derivation of negative structures. The two negative markers can
assume roles in negating on their own, without criticizing any
other constituents. Thus, the hypothesis that children with DLD
or those with HFA-LI are impaired in feature agreement will
be more convincing if they are proved to have difficulty with
Chinese negative structures.

Research questions and predictions

As mentioned in the previous sections, Chinese negation
could offer an effective linguistic means to compare the language
of children with DLD and those with HFA-LIL The research
questions are: What are the similarities or differences in the
production of Chinese negative structures by children with DLD
and those with HFA-LI? Are the underlying causes of the potential
difficulties the same in the two groups?

Mandarin-speaking children with DLD are expected to
perform similarly to younger TD children and produce
ungrammatical negative sentences through the misuse of negative
markers that are related to the failure in feature agreement.
Meanwhile, children with ASD have performed similarly to
younger TD children in negative sentences (Shapiro and Kapit,
1978). Therefore, Mandarin-speaking children with HFA-LI may
also produce ungrammatical negative structures in the same way
that younger TD children do. If ungrammatical negative sentences,
such as (2a), (3a), (4b), and (5b), are detected in their production,
children with HFA-LI may also be impaired in feature agreement.
Thus, these two groups will be considered sharing the impairment
in feature agreement. However, if none of the typical
ungrammatical negative sentences are found in the HFA-LI group,
these children may not have deficits in feature agreement. Then,
these two groups may be impaired in different domains.

Experiments

Two experiments were conducted to investigate the
production of Chinese negative structures by children with DLD
and those with HFA-LI, to see whether they display similar
performance and to find out their similar and different underlying
impairments in feature agreement.

Experiment 1

Experiment 1 was designed to see whether children with DLD
and children with HFA-LI have difficulties with the agreement on
the feature [+telic] in Chinese negative structures. As discussed
above, young children are likely to make mistakes in negating (1a),
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and this is relevant to failure in agreeing the feature [+telic] of the
negative marker mei. Hence, the test sentences were the
corresponding negative structure of (1la) in this experiment,
namely, NP-mei-VP (Structure A).

Participants

Eighty-one preschool children were recruited and divided into
three groups: the DLD group (n=21, mean age = 62.6 months), the
HFA-LI group (n =32, mean age = 63.32 months), and the typically
(TDA) group (n=28,
age=62.6 months). All the children were from mainland China

developing age-matched mean
and spoke Mandarin Chinese. The children with language
impairments were recruited from rehabilitation centers and
kindergartens, and the TDA children were from kindergartens.

Before being included in the study, participants were required
to undergo standard IQ and language competence tests. The
Wechsler Preschool and Primary Scale of Intelligence-Fourth Edition
[Chinese version; WPPSI-IV (CN)] was conducted to test the
children’s non-verbal index (NVI; Li and Zhu, 2012). All
participants in the present study had a NVI within the normal
range. To be more specific, all scores of NVI are not lower than 73.
The Peabody Picture Vocabulary Test-Revised Chinese Version 1990
(PPVT-R) was used to test suspected childrens receptive
vocabulary (Sang and Miao, 1990), and the Rating Scale for
Pre-school Children with Language Disorder-Revised Chinese
(RSPCLD-R; Lin et al,, 2008) and the Rating Scale for School
Children with Language Disorder-Revised Chinese Version
(RSSCLD-R; Lin et al., 2009) were adopted to test the children’s
language comprehension, production, and development. Four
indexes were obtained for each child: PPVT-R, language
comprehension (LC), language production (LP), and language
development (LD). All the children with DLD and those with
HFA-LI had at least two of the four indexes a minimum of 1.25 SD
below the norms for their age (following Tomblin et al., 1997), and
all the TDA children had scores above the cutoff for the normal
range for their age in the four indexes (Table 1).

As confirmed by their parents and teachers, no child in the
DLD or TDA groups had hearing abnormalities or a history of
otitis media with effusion, neurological dysfunction, structural
anomalies, oral-motor dysfunction, or any symptoms of impaired
reciprocal social interaction. All children in the HFA-LI group had
reports of an official diagnosis as ASD. Their ASD diagnosis had
been confirmed by a pediatric neurologist based on the Diagnostic
and Statistical Manual of Mental Disorders (DSM-5; American
Psychiatric Association, 2013). All the parents signed consent for
their children’s participation, which was approved by the Medical
Ethics Committee of Xian TCM Hospital of Encephalopathy.

The three groups were matched on age [F(2, 78)=0.117,
p=0.89]. The DLD and HFA-LI groups were matched on language
ability. No significant difference was found between the DLD and
HFA-LI groups in the Verbal Comprehension Index (VCI) of
WPPSI-IV (CN; p=0.468), which indicates children’s verbal
ability (Ding et al.,, 2006; Zhang, 2009). Meanwhile, the DLD and
HFA-LI groups were matched on full-scale IQ (p=0.531), NVI
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TABLE 1 Group details.

10.3389/fpsyg.2022.926897

DLD (N=21) HFA-LI (N=32) TDA (N=28)

Mean SD Range Mean SD Range Mean SD Range

Age in months 62.6 6.22 52.93-76.24 63.32 7.82 44.52-77 62.6 5.22 55.2-77.62
PPVT-R 31.24 13.65 16-63 45.63 19.45 17-85 76.82 15.61 48-119
WPPSI-IV (CN) VCI 83.81 6.42 69-96 87.5 11.35 71-114 106.93 8.05 90-126
VSI 92.71 9.3 75-106 98.91 13.24 78-129 112.57 11.58 86-135
FRI 92.38 13.61 69-130 101.97 13.46 72-133 107.07 8.94 86-123
WMI 92.48 8.94 79-118 93.41 10.14 79-118 100.54 11.06 82-131
PSI 95.52 8.08 75-109 91.91 10.25 73-109 106.43 8.41 86-124
FSIQ 88.19 8.23 75-104 91.84 11.57 76-124 107.43 7.71 97-127
NVI 92.05 9.57 73-108 97.78 11.82 81-128 107.57 9.25 91-132
CPI 92.67 8.67 73-111 89.84 9.99 79-115 100.89 19.31 90-128
RSPCLD-R/ LC 18.48 4.82 10-29 5.53 6-27 32.32 2.09 28-37
RSSCLD-R LP 25.9 5.35 18-34 27.09 5.73 12-38 41.14 222 36-45
LD 44.48 7.67 31-57 45.09 9.71 21-58 73.43 3.57 67-81

VCI, Verbal Comprehension Index; VSI, Visual Spatial Index; FRI, Fluid Reasoning Index; WMI, Working Memory Index; PSI, Processing Speed Index; NVI, Non-Verbal Index; CPI,
Cognitive Proficiency Index; LC, language comprehension; LP, language production; LD, language development.

(p=0.161) of WPPSI-IV (CN) and on LP of RSPCLD-R/
RSSCLD-R (p=1.000).

Materials and procedures

An elicited production task (Thornton et al., 2016; Schaeffer,
2018) was used to investigate the production of Structure A
(NP-mei-VP). The participants were required to describe the
actions indicated by the experimental materials.

Since negative statements are felicitous only when the
corresponding affirmative propositions are considered (Wason,
1965), the felicity condition was satisfied in the present experiment
by eliciting true affirmative statements, followed by those in which
the affirmative proposition was false.

(7) Structure A elicitation.
a. lead-in question for Structure A’s affirmative statement
(true proposition).
xiaojiejie hua-le hua ma?
little girl draw-ASP picture Q(uestion marker).
“Has the little girl drawn a picture?”
b. corresponding affirmative statement of Structure A.
(xiaojiejie) hua-le (hua).
(little girl) draw-ASP (picture)
“The little girl has drawn a picture”
c. lead-in question for Structure A (false proposition).
xiaogege hua-le hua ma?
little boy draw-ASP picture Q(uestion marker).
“Has the little boy drawn a picture?”
d. target response of Structure A.
(xiaogege) mei(—you) (hua hua).
(little boy) not(-ASP) (draw picture)
“The little boy has not drawn a picture””

A typical trial of Structure A is illustrated in (7). Four pictures
were presented in superimposition to construct a GIF image, as
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shown in Figures 1, 2. This was done to create a felicitous context
for the dynamic process involved in Structure A and its
corresponding affirmative statement. Five trials were conducted,
in which five verbs were used, including chi “eat,” he “drink,” hua
“draw;” da “build,” xizao “have a bath” In each trial, a lead-in
question for a target negative sentence was presented only after the
participant produced the corresponding affirmative statement.
Two practice items that are similar to the experiment trials were
provided for each participant to familiarize them with the task. All
pictures were presented to the participants via Microsoft
PowerPoint 2013.

Coding

The responses were classified into target and non-target. As
subjects, objects, and even verbs can be omitted in Chinese
negative sentences, a target response is the target negative sentence
or an elliptical sentence that has the correct negative marker and
expresses the correct semantic meaning, as in (8). Other forms of
responses were marked as non-target, of which the affirmative
sentences were categorized as Affirmative, as in (9), while the
negative sentences were categorized as Negative. In the non-target
negative responses of Structure A, some are grammatical and
others are ungrammatical. The former were coded as Grammatical
Negative, as in (10); the latter were coded as Ungrammatical
Negative, as in (11).

(8) Target response in Structure A.
(xiaogege) mei(—you) (hua hua).
(little boy) not(-ASP) (draw picture)
“The little boy has not drawn a picture”
(9) Non-target response in Structure A: Affirmative.
a. (xiaogege) hua-le (hua).
(little boy) draw-ASP (picture)
“The little boy has drawn a picture”
b. (xiaogege) xiang (hua) (hua).
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FIGURE 1
Pictures for (7a) and (7b).

FIGURE 2
Pictures for (7c) and (7d).

(little boy) want (draw) (picture)
“The little boy wants to draw a picture”
(10) Non-target response in Structure A: Grammatical
Negative.
a. (xiaogege) bu xiang (hua) (hua).
(little boy) not want (draw)(picture)
“The little boy does not want to draw a picture.”
b. (xiaogege) bu neng (hua) (hua).
(little boy) not can (draw) (picture)
“The little boy cannot draw a picture”
c. (xiaogege) mei-zai (hua) (hua).
(little boy) not-ASP (draw) (picture)
“The little boy is not drawing a picture”
(11) Non-target response in Structure A: Ungrammatical
Negative.
*(xiaogege) mei hua-le hua.
(little boy) not draw-ASP picture.
“The little boy has not drawn a picture”
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Results

Each child received all trials of the target negative sentences.
The data collected in each task were analyzed using SPSS 24.0.
Table 2 shows the descriptive statistics of the three groups in
producing Structure A.

Children in the DLD and HFA-LI groups did not perform well
in the production of Structure A, whereas the TDA children
reached the ceiling level (Figure 3).

A Kruskal-Wallis test revealed significant between-group
differences in the number of Structure A’s target responses [H(2,
81)=27.213, p<0.001]. The DLD and HFA-LI groups were both
outperformed by the TDA group (DLD wvs. TDA: adjusted
p=0.002; HFA-LI vs. TDA: adjusted p<0.001). There was no
significant difference between the DLD and HFA-LI groups
(adjusted p=0.737); however, distinct patterns emerged in their
non-target responses. As Table 3 shows, the grammatical
non-target negative responses were produced by more than half
of the children with HFA-LI, and the ungrammatical non-target
negative sentences were only detected in the children with DLD.

Discussion

DLD group’s difficulty with Structure A

As English children with DLD produced ungrammatical/
non-adult negative structures in the experiments in Thornton
et al. (2016), the DLD group in the present study produced
ungrammatical sentences in Structure A, like those in (12), typical
Chinese ungrammatical negative sentences. These findings were
consistent with those in Tsai (2011) and indicated that children
with DLD are not sure about the usage of negative markers in
negating sentences with the aspectual marker-le. The
co-occurrence of the negative marker mei and the aspectual
marker le results in the feature conflict between mei, le, and the
covert marker-you.

(12) DLD’s non-target responses in Structure A.
a. *(xiaogege) mei(—you) hua-le hua.
(little boy) not draw-ASP picture.

“The little boy has not drawn a picture””
b. *(xiaomeimei) mei(—you) da-le jimu.
(little girl) not build-ASP block.

“The little girl has not built the blocks”
c. *(xiaogege) mei(—you) he-le guozhi.
(little boy) not drink-ASP juice.

“The little boy has not drunk the juice”
d. *(xiaodidi) mei(—you) xi-le-zao.
(little boy) not bathe-ASP.

“The little boy has not bathed himself”

The incompatibility between mei, le, and you is relevant to the
agreement on the feature [+telic]. The aspectual marker /e and the
covert marker you are in complementary distribution (Wang,
1965). The former is a suffix criticizing a verb in an affirmative
sentence, while the latter occurs preceding a verb in a negative
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TABLE 2 Descriptive statistics of the three groups in Structure A.

DLD HFA-LI TDA
Raw score (N) 77/105 83/160 139/140
Mean 3.67 2.59 4.96
SD 1.68 221 0.19
*okok
f ok
9
100.00% i
90.00%
80.00% 73.33%
70.00% #DLD
g 160:00% 51.88% HFA-LI
-
““: 50.00% /// —TDA
X 40.00% /
30.00% /
20.00% /
10.00% / —
0.00% A —_—
Structure A
FIGURE 3
Percentage of target responses in Structure A. **=significance
(p<0.01), ***=significance (p<0.001).

context. The covert you has a feature [+telic] that is anchored in
ASP via the aspectual marker le in an affirmative sentence (Smith,
1994). When the negative marker mei is merged, the intrinsic
feature [+telic] of mei must be checked.' In feature agreement, a
probe can only agree with the closest goal to check a matched
feature. As shown in (13), the covert you is the closest goal to agree
with mei on the feature [+telic].
(13) Target of Structure A.

[rpxiaogege [Negp[Neg mei][aspplasp (-you) huai] [welvti][veti hua]]]]]
[+tElic] [+telic]

(14) Ungrammatical responses in the DLD group.

a. *[rpxiaogege[Negp[Neg mei][aspp[asp (-you) huai le] [ve[vti][vetihua]]]]
[+telic] [+telic] [telic]
TV

b. *[tpxiaogege[Negp[Neg mei][aspp[asp (-you) huai le] [ve[vti][ve tihua]]]]
[+ielic] [J;Lelic] [+t;lic]

The ungrammatical negative sentences result from the failure
to construct the agreement relationship of the feature [+telic]. In
feature agreement, the probe and goal are in a biunique
relationship. However, in the ungrammatical negative sentences
of children with DLD, three elements, mei, le, and you need to

1 In this paper, we propose that the features checked via agreement

should be the same in value.
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TABLE 3 Number of non-target responses in Structure A.

DLD HFA-LI
Response Children Response Children
(%) (%) (%) (%)

Affirmative 5 (4.76%) 6 (28.57%) 12 (7.50%) 8 (25%)
Grammatical 18 (17.14%) 8(38.10%) 65 (40.62%) 21 (65.63%)
negative
Ungrammatical 5 (4.76%) 3 (14.29%) 0 (0%) 0 (0%)
negative

be checked, preventing them from establishing the required
relationship. When the negative marker mei is merged, if a child
identifies you as the closest goal, the agreement between mei and
you on the feature [+telic] leaves the feature of le unchecked; the
derivation fails, as in (14a). If a child skips you and probes into le,
the feature [+telic] is checked via the agreement between mei and
le. Consequently, the derivation also fails because the feature
of-you is not checked, as in (14b). Hence, we propose that
Mandarin-speaking children with DLD are impaired in
feature agreement.

HFA-LI group’s difficulty with Structure A

The HFA-LI group also encountered difficulties with Structure
A, but the distribution of its non-target responses was not the
same as that of the DLD group. Most non-target responses of the
HFA-LI group are grammatical negative sentences, like those in
(10), repeated in (15). Being irrelevant with agreeing any features,
these responses cannot tell whether children with HFA-LI are
impaired in feature agreement. However, they may provide

another viewpoint.

(15) HFA-LI's Most Non-target response in Structure A:

Grammatical Negative.

a. (xiaogege) bu xiang (hua) (hua).

(little boy) not want (draw)(picture)

“The little boy does not want to draw a picture.”

b. (xiaogege) bu neng (hua) (hua).

(little boy) not can (draw) (picture)

“The little boy cannot draw a picture”

c. (xiaogege) mei-zai (hua) (hua).

(little boy) not-ASP (draw) (picture)

“The little boy is not drawing a picture”

In Experiment 1, several pictures were presented in
superimposition to construct a dynamic process of an event. To
produce Structure A, each child must process and integrate the
information between each picture/scene of a dynamic event, then
decode and extract the general meaning of the negative statement.
The sentences in (15) were infelicitous to reply to the lead-in
question but matched one single scene/image during the dynamic
process of the event. Probably affected by some deficits or
impairments, children with HFA-LI were hindered from
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identifying the interconnection between the pictures/scenes,
resulting in their failure to integrate the necessary information or
attend to the global meaning. Instead, they may simply describe
one picture/scene that they focused on. This must be a much
easier strategy. Therefore, the superficial description of their
focused scene(s)/image(s) yielded grammatical but infelicitous
negative sentences in (15). Further studies are in need to find out
what the underlying deficits or impairments prevent children with
HFA-LI integrating scenes or generalizing information.

The experimental findings reveal that the DLD group and the
HFA-LI group have difficulties with Structure A. The non-target
responses suggest a minor difference between these two groups.
Children with DLD may have difficulty in agreeing the feature
[+telic], resulting in ungrammatical negative sentences. However,
whether children with HFA-LI are impaired in feature agreement
still remains an open question.

Experiment 2

The previous experiment did not test whether the DLD and
HFA-LI groups had difficulty in agreeing on features of the
negative marker bu. Therefore, Experiment 2 was designed to
investigate whether they performed differently in feature
agreement. To be specific, Experiment 2 aims to find out whether
these two groups have difficulties with the agreement on the
feature [—dynamic] of the negative marker bu and on that of the
feature [+dynamic] of the negative marker mei. A pair of negative
structures relevant to adjectives was involved, i.e., NP-bu-adj.
(Structure B) and NP-mei-adj. (Structure C).

Participants

The same three groups of children who participated in
Experiment 1 also participated in Experiment 2, i.e., the DLD
group (n=21, mean age =62.6 months), the HFA-LI group (n=32,
mean age=63.32months), and the TDA group (n=28, mean
age =62.6 months). The three groups were matched on age and the
DLD and HFA-LI groups were matched on language ability, full-
scale, NVIand LP.

Materials and procedures

An elicited production task was adopted to investigate the
production of Structure B (NP-bu-adj.) and Structure C
(NP-mei-adj.). The target structures were elicited from a concise
story. Typical trials are illustrated in (16) and (17). Figures 4, 5
show the last scenes of these trials.

(16) a. zheli you yixie hua, youxie hua da, youxie hua xiao.
“Here are four flowers. Some are big. Some are small”
b. lead-in question of Structure B’s affirmative statement
(true proposition).
huangsede hua xiao ma?
yellow flower small Q(uestion marker).
“Is the yellow flower small?”
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FIGURE 4
Last scene for (12e).

\

FIGURE 5
Last scene for (13e).

c. corresponding affirmative statement of Structure B.
(huangsede) (hua) xiao.

(yellow) (flower) small.

“The yellow flower is small”

d. lead-in question for Structure B (false proposition).
hongsede hua xiao ma?

red flower small Q(uestion marker).

“Is the red flower small?”

e. target response of Structure B.

(hongsede) (hua) bu xiao.
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(red) (flower) not small.
“The red flower is not small”

(17) a. guo-le yihui, youxie hua da le, youxie hua xiao le.
“After a while, some flowers have become bigger. Some
have become smaller”

b. lead-in question for Structure C’s affirmative statement
(true proposition).

hongsede hua xiao le ma?

red flower small LE Q(uestion marker).

“Has the red flower become smaller?”

c. corresponding affirmative statement of Structure C.
(hongsede) (hua) xiao le.

(red) (flower) small LE.

“The red flower has become smaller”

d. lead-in question for Structure C (false proposition).
baisede hua xiao le ma?

white flower small LE Q(uestion marker).

“Has the white flower become smaller?”

e. target response of Structure C.

(baisede) (hua) mei xiao.

(white) (flower) not small.

“The white flower has not become smaller”

To avoid any by-effect from adjectives, pairs of an unmarked
and a marked adjective, such as da “big” and xiao “small,” were
included. For each structure, five pairs of trials were conducted.
Ten adjectives were used, including da “big;” xiao “small,” duo
“many; shao “few; chang “long,” duan “short,” gao “tall,” ai “short,”
zhong “heavy;” ging “light” As in Experiment 1, only after a child
produced the corresponding affirmative statement, would he/she
receive a lead-in question for a target negative sentence. Two
practice items were provided for each participant. Microsoft
PowerPoint 2013 was used to present all the materials to
the children.

Coding

Participants’ responses were also categorized into target and
non-target. A target response is the target negative sentence or an
elliptical sentence with the correct negative marker, as in (18) and
(21). Among the non-target responses, the affirmative sentences
were coded as Affirmative, as in (19) and (22), while the negative
sentences were coded as Negative, as in (20) and (23).

(18) Target response in Structure B.
(hongsede) (hua) bu xiao.
(red) (flower) not small.
“The red flower is not small”
(19) Non-target response in Structure B: Affirmative.
a. (hongsede) (hua) xiao.
(red) (flower) small.
“The red flower is small”
b. (hongsede) (hua) da.
(red) (flower) big.
“The red flower is not big”
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c. (hongsede) (hua) xiao-le.
(red) (flower) small-LE.
“The red flower has become smaller”
(20) Non-target response in Structure B: Negative.
a. (hongsede) (hua) mei xiao.
(red) (flower) not small.
“The red flower has not become smaller”
b. bushi hongsede hua xiao.
not red flower small.
“It is not the case that the red flower is small””
(21) Target response in Structure C.
(baisede) (hua) mei xiao.
(white) (flower) not small.
“The white flower has not become smaller”
(22) Non-target response in Structure C: Affirmative.
a. (baisede) (hua) xiao le.
(white) (flower) small LE.
“The white flower has become smaller”
b. (baisede) (hua) xiao.
(white) (flower) small.
“The white flower is small””
(23) Non-target response in Structure C: Negative.
a. (baisede) (hua) bu xiao.
(white) (flower) not small.
“The white flower has not become smaller”
b. bushi baisede hua xiao.
not white flower small.
“It is not the case that the white flower is small.”

Results

Each participant received all trials of the target negative
sentences in Experiment 2. The data collected in each task were
analyzed using SPSS 24.0. Table 4 shows the descriptive
statistics for the three groups in the production of Structures
Band C.

The results in Structure C displayed a similar pattern as in
Structure A, but those in Structure B did not (Figure 6). Kruskal-
Wallis tests indicated significant between-group differences in the
number of target responses [Structure B: H(2, 81)=17.778,
p<0.001; Structure C: H(2, 81) =23.146, p <0.001]. The pairwise
comparisons showed that the HFA-LI group, but not the DLD
group, was outperformed by the TDA group in Structure B (DLD
vs. TDA: adjusted p =0.423; HFA-LI vs. TDA: adjusted p<0.001).

TABLE 4 Descriptive statistics of the three groups in Structures
B and C.

Structure B Structure C

DLD HFA- TDA DLD HFA- TDA
LI LI
Raw score (N)  193/210  202/320 273/280 107/210 158/320  253/280
Mean 9.19 6.31 9.75 5.1 4.94 9.04
SD 1.4 4 0.65 352 3.95 1.93
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FIGURE 6
Percentage of target responses in Structures B and C
***=significance (p<0.001).

In Structure C, the DLD and HFA-LI groups presented poorer
performance than the TDA group (DLD vs. TDA: adjusted
p<0.001; HFA-LI vs. TDA: adjusted p<0.001).

The difference between the DLD and HFA-LI groups was
marginally significant in Structure B (adjusted p=0.059), but
not significant in Structure C (adjusted p =1.000). However, the
patterns of non-target responses are not identical in the two
groups in Structure C (Table 5). The most frequent non-target
responses in the DLD group were the negative ones, similar to
those in (23). A substantial proportion of the children with
DLD produced these non-target responses. In the HFA-LI
group, the affirmative sentences were a little more than the
negative ones, and those who produced these two categories of
non-target responses were nearly the same in number
and proportion.

The two groups also showed different patterns among the
non-target responses in Structure B (Table 6). In the negative
responses, those sentences including the incorrect negative
marker mei, such as (20a) were only observed in the HFA-LI
group. In the affirmative responses, the sentences involving-LE,
such as (19¢) were only found in the HFA-LI group. Nearly
one-third of the HFA-LI group, much more than the DLD group,
produced non-target affirmative sentences, such as (19b), which
are grammatical and have a similar meaning to the target
negative responses.

Distinct patterns, which we call stereotyped patterns, emerged
in the HFA-LI group’s responses if a non-target response, its prior
response, and its following response were all considered. A
participant’s responses are categorized as a stereotyped pattern
when three consecutive responses to the negative questions are in
the same form. Four stereotyped patterns have been found. As
(24) shows, in Type 1 and Type 2, the responses were copies of the
last constituents in the lead-in questions. In Type 3 and Type 4,
the negative marker bu or mei was repeatedly positioned before
the adjectives.
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TABLE 5 Number of non-target responses in Structure C.

DLD HFA-LI
Response  Children  Response  Children
(%) (%) (%) (%)
Affirmative 22(10.48%)  11(52.38%)  82(25.62%) 17 (53.13%)
Negative 81(38.57%)  18(85.71%)  62(19.38%) 18 (56.25%)
Others 0 (0%) 0 (0%) 18 (5.62%) 10 (31.25%)

TABLE 6 Number of non-target responses in Structure B.

DLD HFA-LI
Response  Children Response  Children
(%) (%) (%) (%)

Affirmative
(19a) 9 (4.29%) 4(19.05%) 32 (10.00%) 9 (28.13%)
(19b) 4(1.90%) 4(19.05%) 30 (9.38%) 10 (31.25%)
(19¢) 0 (0%) 0 (0%) 15 (4.69%) 3(9.38%)
Negative
(20a) 0 (0%) 0 (0%) 27 (8.44%) 9 (28.13%)
(20¢) 1(0.48%) 1(4.76%) 13 (4.06%) 4(12.50)
Others 3(1.90%) 3 (14.29%) 1(0.31%) 1(3.13%)

(24) Stereotyped pattern of responses in Experiment 2.
Type 1.

Lead-in questions Children’s responses.

--juzishu gao ma? --gao (non-target response).
orange tree tall Q(uestion marker) tall.

“Is the orange tree tall?” It is tall.

--pingguoshu ai ma? --ai (non-target response).
apple tree short Q(uestion marker) short.

“Is the apple tree short?” It is short.

--juzishu gao-le ma? --gao (non-target response).
orange tree tall-LE Q(uestion marker tall.

“Has the orange tree become taller?” It is tall.
--pingguoshu ai-le ma? --ai (non-target response).
apple tree short-LE Q(uestion marker) short.
“Has the apple tree become shorter?” It is short.
Type 2.

Lead-in questions Children’s responses.

--juzishu gao ma? --gao-le (non-target response).
tall-LE.

“Is the orange tree tall?” It has become taller.

orange tree tall Q(uestion marker)

--pingguoshu ai ma? --ai-le (non-target response).

apple tree short Q(uestion marker) short-LE.

“Is the apple tree short?” It has become shorter.

--juzishu gao-le ma? --gao-le (non-target response).

orange tree tall-LE Q(uestion marker) tall-LE.

“Has the orange tree become taller?” It has become taller.
--pingguoshu ai-le ma? --ai-le (non-target response).

apple tree short-LE Q(uestion marker) short-LE.

“Has the apple tree become shorter?” It has become shorter.
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Type 3.
Lead-in questions Children’s responses.
--hongsede hua xiao ma? --bu xiao (target response).
red flower small Q(uestion marker) not small.
“Is the red flower small?” It is not small.
--lansede hua da ma? --bu da (target response).
blue flower big Q(uestion marker) not big.
“Is the blue flower big?” It is not big.
--baisede hua xiao-le ma --bu xiao (non-target response).
white flower small-LE Q(uestion marker) not small.
“Has the white flower become smaller?” It is not small.
--lansede hua da-le ma? --bu da (non-target response).
blue flower big-LE Q(uestion marker) not big.
“Has the blue flower become bigger?” It is not big.
Type 4.
Lead-in questions Children’s responses.
--hongsede hua xiao ma? --mei xiao (non-target response).
red flower small Q(uestion marker) not small.
“Is the red flower small?” It has not become smaller.
--lansede hua da ma? --mei da (non-target response).
blue flower big Q(uestion marker) not big.
“Is the blue flower big?” It has not become bigger.
--baisede hua xiao-le ma --mei xiao (target response).
white flower small-LE Q(uestion marker) not small.
“Has the white flower become smaller?” It has not
become smaller.

--lansede hua da-le ma? --mei da (target response).

blue flower big-LE Q(uestion marker) not big.

“Has the blue flower become bigger?” It has not become bigger.

The HFA-LI group presented all four types of stereotyped
responses, while the DLD group only produced the third type
(Table 7). The children with HFA-LI were quite stereotyped in
constructing the superficially resembled structures, especially in
repeating negative markers. However, significantly fewer of the
children with DLD presented the stereotyped responses.

In short, the findings in Experiment 2 showed different
performance patterns between the two clinical groups. The
HFA-LI group presented poor performance in Structure B
(NP-bu-adj.) and C (NP-mei-adj.), while this was only true of
the DLD group in Structure C. Moreover, the two groups
displayed different patterns in their non-target responses.
Specifically, the DLD group substituted the negative marker mei

TABLE 7 Number (N) and percentage (%) of children in stereotyped
responses.

DLD HFA-LI
N % N %
Type 1 0 0% 5 15.63%
Type 2 0 0% 3 9.38%
Type 3 8 38.1% 17 53.13%
Type 4 0 0% 6 18.75%
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with bu in substantial numbers of non-target responses
(Table 5) but did not substitute bu with mei (Table 6). The
HFA-LI group not only replaced mei with bu, but also bu with
mei. The HFA-LI group was more likely to produce affirmative
sentences with the target meaning (Table 6), and displayed
stereotyped behavior in language production, but the DLD
group did not (Table 7).

Discussion

DLD group’s difficulty with Structure C

The results in the DLD group’s production of Structure C were
consistent with the findings in He and Dai (2012) that children
with DLD had difficulties in using mei to negate adjectives. The
DLD groups poor performance in Structure C supports the
conclusion in Experiment 1 that children with DLD might
be impaired in feature agreement. Children with DLD substituted
the negative marker mei with bu in a large number of non-target
negative sentences in Structure C, such as (25b). During the
derivation of Structure C, as in (25a), the negative marker must
agree with a-become in the feature [+dynamic]. Therefore, the
head of NegP can only be spelled out as mei, of which the feature
[+dynamic] is a part.

(25) a. target of Structure C.

[1p baisede-hua[Negp mei [aspp & Xia0j[a-becomePa-become 0] [a-bep[a-bed][ AP £]11]]]

[+dynamic] [+dynamic]

b. non-target of Structure C.
[1p baisede-hua[negp bu [aspp @ Xia0j[u-becomep[a-become 8] [a-vep[a-ve@][ap 111111
[-dynamic] [+dynamic]

If a child has mastered the agreement on the feature
[+dynamic], the correct negative marker mei will be yielded.
However, as predicted, an incorrect negative marker was
produced by children with DLD. They must be impaired in the
feature agreement on the [+dynamic]. However, the substitution
is asymmetric. Bu was not replaced by mei in the DLD group’s
responses (Table 6). Therefore, the agreement on feature [—
dynamic] is not a significant challenge to the DLD group.

Based on the DLD group’s difficulty with Structures A
and C, we propose that Chinese children with DLD have
deficits in the agreement on the features [+telic] and
[+dynamic] of mei within their grammar system. This
proposal is consistent with findings in other studies. Children
with DLD speaking inflection-rich languages show enormous
difficulties in morphosyntactic agreement on features
(Clahsen et al., 1997; Moscati et al.,, 2020). Therefore,
impairments in agreement relation seem to be ubiquitous
among children with DLD, and feature agreement appears to
be a locus of their difficulties.

HFA-LI group’s difficulty with Structures B and C

First, the HFA-LI group, rather than the DLD group, displayed
difficulties in Structure B (NP-bu-adj.). The non-target negative
responses, such as (20a) repeated here as (26b), suggest that
children with HFA-LI are impaired in feature agreement.
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(26) a. target of Structure B.

[tp hongsede-hua[negr bu [a-ber  [a-be 2] [apxiao]]]]
[-dynamic] [-dynamic]

b. non-target of Structure B.

[tp hongsede-hua[Negp mei  [abep  [a-be 0] [apxiao]]]]
[+dynamic] [-dynamic]

The verbalizing head, a-be, licenses static situations,
embodying the feature [—dynamic] (Lin, 2004). In terms of feature
agreement, the negative marker used in Structure B should also
have the feature [—dynamic]. Therefore, bu equipped with the
feature [—dynamic] is the proper negative marker. If the negative
marker was mei, the derivation of Structure B would crash because
of the failure in agreement between the feature [—dynamic] of a-be
and the feature [+dynamic] of mei.

Such sentences failing in the agreement on the feature [—
dynamic] account for a significant proportion of the non-target
responses in the HFA-LI group, and a fair number of the children
with HFA-LI made such mistakes. Hence, we propose that
Mandarin-speaking children with HFA-LI are impaired in
feature agreement.

This proposal is supported by the HFA-LI group’s
performance in Structure C. In the derivation of Structure C, as
shown in (25a), the feature [+dynamic] of the functional head
a-become should be checked via agreement with the same feature
of a negative marker. As (25) shows, the negative marker mei
amply fulfills the feature agreement, but bu with its feature [—
dynamic] is not appropriate for the agreement on the feature
[+dynamic]. The HFA-LI group produced many non-target
negative sentences, such as (25b), and quite a few of the children
with HFA-LI made this mistake. These non-target negative
responses in Structure C indicate that children with HFA-LI are
also impaired in the agreement of the feature [+dynamic].
Therefore, the conclusion is more convincing that Mandarin-
children with HFA-LI
feature agreement.

speaking are impaired in

Second, another significant finding is that the HFA-LI group
produced affirmative sentences that are synonymous with the
target negative ones like (27), but the DLD group did not. It is
probable that the preference for an affirmative sentence is relevant

to the processing load.

(27) a. Target response in Structure B.
(hongsede) (hua) bu xiao.
(red) (flower) not small.
“The red flower is not small”
b. Non-target response in Structure B: Affirmative.
(hongsede) (hua) da.
(red) (flower) big.
“The red flower is not big”

The plausibility of a negative sentence is closely connected to

the presence of its corresponding affirmative statement (Wason,
1965; Horn, 1989). Based on this consideration, Kaup et al. (2005,
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2006, 2007) propose the Two-Step Simulation Hypothesis,
suggesting that a negative sentence entails a presupposition of its
corresponding affirmative proposition, which needs to
be corrected and then conveys the corrected information to a
comprehender. Hence, in terms of mental presentation, two
stages are constructed in sequence during the interpretation of a
negative sentence. In the first stage, a comprehender represents
the simulation of “the negated state of affairs” that corresponds to
the negated situation. In the second stage, they construct “the
actual state of affairs,” which matches the actual meaning of the
negative sentence. As in (27a), a child should first construct the
mental representation of the negated state of affairs, i.e., a small
red flower, and then shifts to simulation of the actual state of
affairs, i.e., a big red flower. If the affirmative sentence with the
antonymous adjective, such as (27b), is taken into interpretation,
only the actual state of affairs needs to be constructed. The
processing load must be heavier in a negative sentence. In other
words, a negative sentence is more difficult to interpret because
its processing costs are enhanced. A substantial body of empirical
works supports this hypothesis (Kaup et al., 2005, 2006, 2007;
Hasson and Glucksberg, 2006). The fact that only the HFA-LI
group presented such performance demonstrates that the extra
cost of processing a negative sentence overburdens children with
HFA-LI. However, it does not impose overload on children with
DLD. The HFA-LI group may be more impaired in
processing ability.

Third, as shown in (24) and Table 7, the HFA-LI group’s
responses were stereotyped in Structures B and C, if a non-target
response, its prior response, and its following response were all
considered. Children with HFA-LI were apt to repeat some
elements in the lead-in questions. To be specific, in the non-target
responses, they copied adjectives in Type 1 and 2 and repeated
negative markers in Type 3 and 4. This might be the phenomena
of repetitive behaviors in language of children with HFA-LI that is
a developmental disorder characterized by restricted and repetitive
behaviors (American Psychiatric Association, 2013). Stereotyped
language was not observed in the DLD group, indicating that
children with DLD may not be affected by restricted and repetitive
behaviors. However, this is just a preliminary inference. Further
studies are in need to confirm whether the stereotyped language
in the production of negative sentences or difficulties with the
production of negative sentences are relevant to the HFA-LI
group’s repetitive behaviors.

Limitations

This work presented several limitations, two of which are
acknowledged here.

First, the narrow age range of children and a limited number
of participants may broaden individual differences in verbal and
non-verbal ability. Although the DLD and HFA-LI groups were
matched on language ability and on FSIQ and NVI of WPPSI-IV
(CN), the ranges of FSIQ, NVI and VCI are a little bit wide, which
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Each participant’s performance on each structure.
may affect the results within or between groups. In the present ungrammatical negative sentences and asymmetrical
study, such effects may not be significant because those children substitution of bu for mei in the DLD group suggest children
in the DLD or HFA-LI group who got high scores in NVI or VCI with DLD experienced difficulties with the agreement on the
did not perform well in the production of negation. feature [+telic] and that on the feature [+dynamic], while the

The performance of each individual on the production of the replacement between bu and mei in the HFA-LI group
three structures is shown in Figure 7. When we consider the indicates children with HFA-LI had difficulties with the
performance of the DLD and HFA-LI groups, no one in the two agreement on the feature [+dynamic] and that on the feature
groups did extremely well or poorly in the production of all the [-dynamic]. Meanwhile, the DLD group may have a higher
three structures. Those who performed relatively worse got tolerance to the processing load, but lower tolerance in
medium scores in NVI and VCI of WPPSI-IV (CN). processing burden might intensify the HFA-LI group’s

Second, as the previous studies indicated that pragmatic hardship in the production of negative sentences.
impairment is the hallmark feature of ASD (Riches et al., 2010) The findings in the present study further support that DLD
and deficit in pragmatics also exists in children with DLD and HFA-LI share a common symptomatology (Georgiou and
(Roqueta and Katsos, 2020), the present study did not exclude the Spanoudis, 2021), and indicate that these two disorders are not
pragmatic impairment of the participants. altogether the same. Based on the findings, we propose that one

Future studies should enlarge the participant sample and pay child with language impairments cannot be simply labeled as
more attention to individual differences and participants’ having any one disorder. However, atypical language needs further
pragmatic impairments. Such work will be of great significance to analysis for confirmation of language disorders (Sukenik and
a comprehensive understanding of the development of children’s Friedmann, 2018; Chen et al., 2022).
knowledge of negation.

Data availability statement
Conclusion
The raw data supporting the conclusions of this article will

Similarities and differences in language impairments were be made available by the authors, without undue reservation.
found between the DLD and HFA-LI groups in their lower-
than-TDA performances in the production of Chinese negative
structures. The impaired feature-agreement relation in the Ethics statement
grammatical system might be the main cause of the DLD group’s
difficulty. Similar impairments in feature agreement are also The studies involving human participants were reviewed and
characteristic of the HFA-LI group. approved by Medical Ethics Committee of Xi'an TCM Hospital

A slight difference between their impairments in feature of Encephalopathy. Written informed consent to participate in
agreement lies in the specific features in which these two this study was provided by the participants’ legal guardian/
groups of children encountered difficulties. The next of kin.
Frontiers in Psychology 13 frontiersin.org


https://doi.org/10.3389/fpsyg.2022.926897
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org

Dai et al.

Author contributions

HD and XH conceived the study. HD carried out the
experiments and draft the manuscript. HD and CY analyzed and
interpreted the data. LC and CY contributed to the revision of the
body part of the manuscript. All authors contributed to the article
and approved the submitted version.

Funding

This research was supported by the National Social Science
Fund of China (no. 17AYY008) and by Philosophy and Social
Science Foundation of Hunan Province (no. 19YBQ094).

References

American Psychiatric Association. (2013). Diagnostic and statistical manual of
mental disorders (5th ed.). Arlington, VA: American Psychiatric Association.

Bishop, D. V. M. (2003). “Autism and specific language impairment: categorical
distinction or continuum?” in Autism: Neural basis and treatment possibilities,
Novartis Foundation symposium. eds. G. Bock and J. Goode (Chichester: John
Wiley), 213-234.

Bishop, D. V. M., Snowling, M. J., Thompson, P. A., and Greenhalgh, T.the
CATALISE-2 consortium (2017). Phase 2 of CATALISE: a multinational and
multidisciplinary Delphi consensus study of problems with language development:
terminology. J. Child Psychol. Psychiatry 58, 1068-1080. doi: 10.1111/jcpp.12721

Blom, E., Vasi¢, N., and de Jong, J. (2014). Production and processing subject-verb
agreement in monolingual Dutch children with specific language impairment. J.
Speech Lang. Hear. Res. 57, 952-965. doi: 10.1044/2014_JSLHR-L-13-0104

Chen, L., An, S., Dai, H., and He, X. (2022). Use of aspect markers by mandarin-
speaking children with high-functioning autism plus language impairment and
children with developmental language disorder. J. Commun. Disord. 99:106245. doi:
10.1016/j.jcomdis.2022.106245

Clahsen, H., Bartke, S., and Gollner, S. (1997). Formal features in impaired
grammars: a comparison of English and German SLI children. J. Neurolinguistics 10,
151-171. doi: 10.1016/s0911-6044(97)00006-7

Craig, M., and Trauner, D. (2018). Comparison of spontaneously elicited language
patterns in specific language impairment and high functioning autism. Pediatr.
Neurol. 79, 53-58. doi: 10.1016/j.pediatrneurol.2017.09.017

Cuccio, V. (2012). Is embodiment all that we need? Insight from the acquisition
of negation. Biol. Ther. Dent. 6, 259-275. doi: 10.5964/bioling.8919

Demouy, J., Plaza, M., Xavier, J., Ringeval, J., Chetouani, M., Périsse, D., et al.
(2011). Differential language markers of pathology in autism, pervasive
developmental disorder not otherwise specified and specific language impairment.
Res. Autism Spectr. Disord. 5, 1402-1412. doi: 10.1016/j.rasd.2011.01.026

Ding, Y., Yang, L. Y., Guo, Y. L., and Xiao, E (2006). Brief introduction and
analysis of Wechsler intelligence scale for children—fourth edition. Chin. J. Spec.
Educ. 75, 35-42.

Dromi, E., Leonard, L., Adam, G., and Zadunaisky-Ehrlich, S. (1999). Verb
agreement morphology in Hebrew-speaking children with specific language
impairment. J. Speech Lang. Hear. Res. 42, 1414-1431. doi: 10.1044/jslhr.4206.1414

Durrleman, S., and Delage, H. (2016). Autism spectrum disorder and specific
language impairment: overlaps in syntactic profiles. Lang. Acquis. 23, 361-386. doi:
10.1080/10489223.2016.1179741

Fan, L. (2007). Early child language acquisition of negative words in mandarin
Chinese. Modern Foreign Language (Quarterly). 30, 145-154. doi: doi: 10.3969/j.
issn.1003-6105.2007.02.004

Georgiou, N., and Spanoudis, G. (2021). Developmental language disorder and
autism: commonalities and differences on language. Brain Sci. 11:589. doi: 10.3390/
brainscil1050589

Gibson, J., Adams, C., Lockton, E., and Green, J. (2013). Social
communication disorder outside autism? A diagnostic classification approach
to delineating pragmatic language impairment, high functioning autism and
specific language impairment. J. Child Psychol. Psychiatry 54, 1186-1197. doi:
10.1111/jcpp.12079

Frontiers in Psychology

14

10.3389/fpsyg.2022.926897

Conflict of interest

The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could
be construed as a potential conflict of interest.

Publisher’'s note

All claims expressed in this article are solely those of the
authors and do not necessarily represent those of their affiliated
organizations, or those of the publisher, the editors and the
reviewers. Any product that may be evaluated in this article, or
claim that may be made by its manufacturer, is not guaranteed or
endorsed by the publisher.

Hasson, U., and Glucksberg, S. (2006). Does understanding negation entail
affirmation? An examination of negated metaphors. J. Pragmat. 38, 1015-1032. doi:
10.1016/j.pragma.2005.12.005

He, X. W,, and Dai, H. L. (2012). The acquisition of negation in mandarin-
speaking children with SLI. J. Guangdong University of Foreign Studies. 23, 16-20.

Horn, L.R. (1989). A natural history of negation. Chicago: University of Chicago Press.

Huang, R., Fletcher, P, Zhang, Z., Liang, W., Marchman, V., and Tardif, T. (2022).
Early grammatical marking development in mandarin-speaking toddlers. Dev.
Psychol. 58, 631-645. doi: 10.1035/dev0001316

Kaup, B., Liidtke, J., and Zwaan, R. A. (2005). “Effects of negation, truth value, and
delay on picture recognition after reading affirmative and negative sentences”, In
Proceedings of the 27th Annual Conference of the Cognitive Science Society, eds B.
G. Bara and L. Barsal (Mahwah, NJ: Erlbaum), 1114-1119.

Kaup, B., Liidtke, J., and Zwaan, R. A. (2006). Processing negated sentences with
contradictory predicates: is a door that is not open mentally closed? J. Pragmat. 38,
1033-1050. doi: 10.1016/j.pragma.2005.09.012

Kaup, B,, Liidtke, J., and Zwaan, R. A. (2007). “The experiential view of language
comprehension: how is negation represented?” in Higher level language processes in
the brain: Inference and comprehension processes. eds. F. Schmalhofer and C. A.
Perfetti (London, UK: Erlbaum), 255-288.

Kjelgaard, M. M., and Tager-Flusberg, H. (2001). An investigation of language
impairment in autism: implications for genetic subgroups. Lang. Cogn. Process. 16,
287-308. doi: 10.1080/01690960042000058

Kunnari, S., Savinainen-Makkonen, T., Leonard, L. B., Mikinen, L., and
Tolonen, A.-K. (2014). The use of negative inflections by Finnish-speaking children
with and without specific language impairment. Clin. Linguist. Phon. 28, 697-708.
doi: 10.3109/02699206.2014.886725

Leonard, L. B. (2014). Children with specific language impairment (Cambridge:
MIT Press).

Li, M. (2007). Negation in Chinese. Shanghai. Foreign Language Education Press.

Li, Y. Q, and Zhu, J. J. (2012). Wechsler preschool and primary scale of
intelligence-fourth edition (Chinese version) (WPPSI-IV (CN)). King May
Psychology Assessment, Ltd. with the license by NCS Person, Inc.

Lin, J. (2004). Event structure and the encoding of arguments: The syntax of the
mandarin and English verb phrase (dissertation). United States: Massachusetts
Institute of Technology.

Lin, B. G, Huang, Y. Z., Huang, G. J., and Xuan, C. H. (2008). Rating scale for
pre-school children with language disorder-revised Chinese 2008 (RSPCLD-R). Taibei:
Special Education Center, National Taiwan Normal University.

Lin, B. G., Huang, Y. Z., Huang, G. J., and Xuan, C. H. (2009). Rating scale for
school children with language disorder-revised Chinese 2009 (RSDCLD-R). Taibei:
Special Education Center, National Taiwan Normal University.

Lloyd, H., Paintin, K., and Botting, N. (2006). Performance of children with
different types of communication impairment on the clinical evaluation of language
fundamentals (CELF). Child Language Teaching and Therapy. 22, 47-67. doi:
10.1191/0265659006ct2970a

McGregor, K. K., Berns, A. J., Owen, A. ], Michels, S. A., Duff, D, Bahnsen, A. J.,
et al. (2012). Associations between syntax and the lexicon among children with or

frontiersin.org


https://doi.org/10.3389/fpsyg.2022.926897
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org
https://doi.org/10.1111/jcpp.12721
https://doi.org/10.1044/2014_JSLHR-L-13-0104
https://doi.org/10.1016/j.jcomdis.2022.106245
https://doi.org/10.1016/s0911-6044(97)00006-7
https://doi.org/10.1016/j.pediatrneurol.2017.09.017
https://doi.org/10.5964/bioling.8919
https://doi.org/10.1016/j.rasd.2011.01.026
https://doi.org/10.1044/jslhr.4206.1414
https://doi.org/10.1080/10489223.2016.1179741
https://doi.org/10.3969/j.issn.1003-6105.2007.02.004
https://doi.org/10.3969/j.issn.1003-6105.2007.02.004
https://doi.org/10.3390/brainsci11050589
https://doi.org/10.3390/brainsci11050589
https://doi.org/10.1111/jcpp.12079
https://doi.org/10.1016/j.pragma.2005.12.005
https://doi.org/10.1035/dev0001316
https://doi.org/10.1016/j.pragma.2005.09.012
https://doi.org/10.1080/01690960042000058
https://doi.org/10.3109/02699206.2014.886725
https://doi.org/10.1191/0265659006ct297oa

Dai et al.

without ASD and language impairment. J. Autism Dev. Disord. 42, 35-47. doi:
10.1008/s10803-011-1210-4

Modyanova, N., Perovic, A., and Wexler, K. (2017). Grammar is differentially
impaired in subgroups of autism spectrum disorders: evidence from an investigation
of tense marking and morphosyntax. Front. Psychol. 8, 1-23. doi: 10.3389/
fpsyg.2017.00320

Moscati, V., Rizzi, L., Vottari, L., Chilosi, A. M., Salvadorini, R., and Guasti, M. T.
(2020). Morphosyntactic weaknesses in developmental language disorder: the role
of structure and agreement configurations. J. Child Lang. 47, 909-944. doi: 10.1017/
$0305000919000709

Norbury, C. F, Gemmell, T,, and Paul, R. (2013). Pragmatics abilities in narrative
production: a cross-disorder comparison. J. Child Lang. 41, 485-510. doi: 10.1017/
$030500091300007X

Paradis, J., and Crago, M. (2001). The morphosyntax of specific language
impairment in French: evidence for an extended optional default account. Lang.
Acquis. 9, 269-300. doi: 10.1207/S15327817LA0904_01

Rice, M. L., Noll, K. R., and Grimm, H. (1997). An extended optional infinitive
stage in German-speaking children with specific language impairment. Lang.
Acquis. 6,255-295. doi: 10.1207/s153278171a0604_1

Riches, N. G., Loucas, T., Baird, G., Charman, T., and Simonoff, E. (2010).
Sentence repetition in adolescents with specific language impairment and autism:
an investigation of complex syntax. Intern. J. Lang. Commun. Disorders. 45, 47-60.
doi: 10.3109/13682820802647676

Rispens, J. E., and Been, P. (2007). Subject-verb agreement and phonological
processing in developmental dyslexia and specific language impairment (SLI): a
closer look. Intern. ] Lang. Commun. Disorder. 42, 293-305. doi:
10.1080/13682820600988777

Roqueta, C. A., and Katsos, N. (2020). A distinction between linguistic and social
pragmatics helps the precise characterization of pragmatic challenges in children
with autism spectrum disorders and developmental language disorder. J. Speech
Language and Hearing Res. 63, 1494-1508. doi: 10.1044/2020_JSLHR-19-00263

Sang, B., and Miao, X. C. (1990). The revision of trail norm of Peabody picture
vocabulary test revised (PPVT-R) in Shanghai proper. Psychol. Sci. 5, 20-25. doi:
10.16719/j.cnki.1671-6981.1990.05004

Schaeffer, J. (2018). Linguistic and cognitive abilities in children with specific
language impairment as compared to children with high-functioning autism. Lang.
Acquis. 25, 5-23. doi: 10.1080/10489223.2016.1188928

Schindele, R., Liidtke, J., and Kaup, B. (2008). Comprehending negation: a study
with adults diagnosed with high functioning autism or Asperger’s syndrome.
Intercult. Pragmat. 5, 421-444. doi: 10.1515/TPRG.2008.021

Shapiro, T., and Kapit, R. (1978). Linguistic negation in autistic and normal
children. J. Psycholinguist. Res. 7, 337-351. doi: 10.1007/BF01080221

Smith, C. S. (1991/1997). The parameter of aspect (2nd Edition). Dordrecht:
Kluwer Academic Publishers.

Frontiers in Psychology

15

10.3389/fpsyg.2022.926897

Smith, C. S. (1994). Aspectual viewpoint and situation type in mandarin Chinese.
J. East Asian Linguis. 3, 107-146. doi: 10.2307/20100653

Sukenik, N., and Friedmann, N. (2018). ASD is not DLI: individuals with autism
and individuals with syntactic DLI show similar performance level in syntactic
tasks, but different error patterns. Front. Psychol. 9, 1-21. doi: 10.3389/
fpsyg.2018.00279

Tager-Flusberg, H., Calkins, S., Nolin, T., Baumberger, T., Anderson, M., and
Chadwick-Dias, A. (1990). A longitudinal study of language acquisition in autistic
and downs syndrome children. J. Autism Dev. Disord. 20, 1-21. doi: 10.1007/
BF02206853

Thornton, R., Rombough, K., Martin, J., and Orton, L. (2016). Negative sentences
in children with specific language impairment. First Lang. 36, 228-264. doi:
10.1177/0142723716640187

Tomblin, J. B., Records, N. L., Buckwalter, P, Zhang, X., Smith, E., and
O’Brien, M. (1997). Prevalence of specific language impairment in kindergarten
children. J. Speech Language and Hearing Res. 40, 1245-1260. doi: 10.1044/
jslhr.4006.1245

Tsai, Y. Y. (2011). The use of aspect markers and negation markers in typically-
developing and children with specific language impairment in mandarin Chinese
(master’s thesis). National Kaohsiung Normal University.

Tsimpli, I. M., and Stavrakaki, S. (1999). The effects of a morphosyntactic deficit
in the determiner system: the case of a Greek SLI child. Lingua 108, 31-85. doi:
10.1016/50024-3841(98)00041-2

van Santen, J. P. H,, Sproat, R. W,, and Hill, A. P. (2013). Quantifying repetitive
speech in autism Spectrum disorders and language impairment. Autism Res. 6,
372-383. doi: 10.1002/aur.1301

Wang, W. S.-Y. (1965). Two aspects markers in mandarin. Language 41, 457-470.
doi: 10.2307/411788

Washington, K. N., and Warr-Leeper, G. A. (2013). Visual support in intervention
for preschoolers with specific language impairment. Top. Lang. Disord. 33, 347-365.
doi: 10.1097/01.TLD.0000437941.08860.2f

Wason, P. C. (1965). The contexts of plausible denial. J. Verbal Learn. Verbal Behav.
4,7-11. doi: 10.1016/S0022-5371(65)800060-3

Wexler, K. (1998). Very early parameter setting and the unique checking
constraint: a new explanation of the optional infinitive stage. Lingua 106, 23-79. doi:
10.1016/S0024-3841(98)00029-1

Whitehouse, A. J. O., Barry, J. G., and Bishop, D. V. M. (2008). Further defining
the language impairment of autism: is there a specific language impairment subtype?
J. Commun. Disord. 41, 319-336. doi: 10.1016/j.jcomdis.2008.01.002

Zhang, H. C. (2009). The revision of WISC-IV Chinese version. Psychol. Sci. 32,
1177-1179. doi: 10.16719/j.cnki.1671-6981.2009.05.026

Zhang, Y. Q., Wang, Z. L., and Xiao, Y. H. (2006). Cognitive analysis of patterns
and misuses of negative structures of pre-four-year-old children. J. Capital Normal
University (Social Sciences Edition) 6, 70-77.

frontiersin.org


https://doi.org/10.3389/fpsyg.2022.926897
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org
https://doi.org/10.1008/s10803-011-1210-4
https://doi.org/10.3389/fpsyg.2017.00320
https://doi.org/10.3389/fpsyg.2017.00320
https://doi.org/10.1017/S0305000919000709
https://doi.org/10.1017/S0305000919000709
https://doi.org/10.1017/S030500091300007X
https://doi.org/10.1017/S030500091300007X
https://doi.org/10.1207/S15327817LA0904_01
https://doi.org/10.1207/s15327817la0604_1
https://doi.org/10.3109/13682820802647676
https://doi.org/10.1080/13682820600988777
https://doi.org/10.1044/2020_JSLHR-19-00263
https://doi.org/10.16719/j.cnki.1671-6981.1990.05004
https://doi.org/10.1080/10489223.2016.1188928
https://doi.org/10.1515/IPRG.2008.021
https://doi.org/10.1007/BF01080221
https://doi.org/10.2307/20100653
https://doi.org/10.3389/fpsyg.2018.00279
https://doi.org/10.3389/fpsyg.2018.00279
https://doi.org/10.1007/BF02206853
https://doi.org/10.1007/BF02206853
https://doi.org/10.1177/0142723716640187
https://doi.org/10.1044/jslhr.4006.1245
https://doi.org/10.1044/jslhr.4006.1245
https://doi.org/10.1016/S0024-3841(98)00041-2
https://doi.org/10.1002/aur.1301
https://doi.org/10.2307/411788
https://doi.org/10.1097/01.TLD.0000437941.08860.2f
https://doi.org/10.1016/S0022-5371(65)800060-3
https://doi.org/10.1016/S0024-3841(98)00029-1
https://doi.org/10.1016/j.jcomdis.2008.01.002
https://doi.org/10.16719/j.cnki.1671-6981.2009.05.026

	Language impairments in children with developmental language disorder and children with high-functioning autism plus language impairment: Evidence from Chinese negative sentences
	Introduction
	Feature agreement in Chinese negative sentences
	Negative sentences in children with DLD and children with HFA-LI
	Research questions and predictions

	Experiments
	Experiment 1
	Participants
	Materials and procedures
	Coding
	Results
	Discussion
	DLD group’s difficulty with Structure A
	HFA-LI group’s difficulty with Structure A
	Experiment 2
	Participants
	Materials and procedures
	Coding
	Results
	Discussion
	DLD group’s difficulty with Structure C
	HFA-LI group’s difficulty with Structures B and C

	Limitations
	Conclusion
	Data availability statement
	Ethics statement
	Author contributions
	Funding
	Conflict of interest
	Publisher’s note

	 References

