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Abstract
The purpose of the present research was to comprehensively assess the language abilities of Russian primary-school-aged 
children with Autism Spectrum Disorder (ASD), varying in non-verbal IQ, at all linguistic levels (phonology, lexicon, 
morphosyntax, and discourse) in production and comprehension. Yet, the influence of such non-language factors as chil-
dren’s age, the severity of autistic traits, and non-verbal IQ on language functioning was studied. Our results indicate a high 
variability of language skills in children with ASD (from normal to impaired) which is in line with the previous studies. 
Interestingly, the number of children with normal language abilities was related to the linguistic levels: according to more 
complex morphosyntax and discourse tests, fewer children with ASD were within the normal range unlike the results in 
simpler phonological and lexical tests. Importantly, we found that language abilities were best predicted by non-verbal IQ 
but were independent from age and the severity of autistic traits. The findings support the claim that formal language assess-
ment of children with ASD needs to include all linguistic levels, from phonology to discourse, for helping speech-language 
therapists to choose an appropriate therapy target.
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Introduction

Autism Spectrum Disorder (ASD) is a group of neurode-
velopmental disorders which are characterized by abnormal 
functioning in reciprocal social interaction, communication, 
and the presence of stereotyped and repetitive behaviors 
and restricted interests (World Health Organization, 2016). 

Although language impairment is not a core symptom of 
ASD, it has been shown that about 75% of children with 
ASD have comorbid language difficulties (Kjelgaard & 
Tager-Flusberg, 2001; Lindgren et al., 2009). However, 
detailed knowledge of language abilities in individuals 
with autism is limited. To fill this gap, we comprehensively 
assessed the language abilities in a large group of Russian 
children with ASD. Specifically, we addressed their lan-
guage profiles across different domains (expressive/recep-
tive) and linguistic levels (phonological, lexical, morphosyn-
tactic, and discourse) and additionally investigated, which 
non-language factors (such as age, the severity of autistic 
traits, and non-verbal IQ) are associated with language abili-
ties in ASD.

It has been shown that language abilities are highly het-
erogeneous in children with ASD, ranging from non-verbal 
to superior language skills (Tager-Flusberg, 1985, 2006). 
While the deficit in pragmatic aspects of verbal commu-
nication is considered as universal in these children (Lord 
& Paul, 1997; Volden et al., 2009), numerous studies on 
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language functioning in ASD have demonstrated impair-
ments at various linguistic levels in both production and 
comprehension (e.g., Bishop et al., 2004; Kjellmer et al., 
2018; Loucas et al., 2010; Modyanova et al., 2017; Nevill 
et al., 2019).

At the phonological level, several studies have detected 
impairments in phonological awareness and different aspects 
of speech sounds processing (Bishop et al., 2004; Loucas 
et al., 2010; Tager-Flusberg, 2015; Williams et al., 2013; 
Wolk et al., 2016). For example, in Tager-Flusberg’s study 
(2015) four groups of children (ASD with language impair-
ments (ALI), ASD without language impairments (ALN), 
children with Specific Language Impairment (SLI), and typi-
cally developing children (TD)) were compared on perfor-
mance in the nonword repetition task which is traditionally 
considered as a measure of verbal working memory (Dispal-
dro et al., 2013; Dollaghan & Campbell, 1998). The results 
revealed the difference in scores between ALI and ALN/TD 
groups (ALI group had lower scores than ALN and TD), but 
no difference between ALI and SLI groups. Thus, accord-
ing to this study, a subgroup of children with ASD have the 
same phonological processing abilities as children with SLI. 
However, a study by Williams et al. (2013) did not support 
the overlapping phenotypes idea, showing that, although 
children with ASD had problems with nonword repetition, 
the mechanisms of the impairment had another etiology than 
in children with SLI. Importantly, these results also dem-
onstrated that stimulus length influenced repetition accu-
racy in ASD group only when items consisted of 4 or more 
syllables, which is in line with the conclusion on reduced 
working memory and particularly phonological short-term 
memory in children with ASD (Habib et al., 2019; Wang 
et al., 2017).

Although the lexical level, according to several research, 
is the least affected linguistic level in children with ASD, 
most of those children have difficulties in single-word pro-
duction and comprehension (e.g., Arunachalam & Luyster, 
2016, 2018; Kjelgaard & Tager-Flusberg, 2001). Luyster 
et al. (2007) used MacArthur-Bates Communicative Devel-
opmental Inventory to assess early lexical development in a 
group of 93 children with ASD and showed that both word 
production and comprehension were delayed in compari-
son to TD children. A similar pattern was shown in Kover 
et al. (2013) in which the Peabody Picture Vocabulary Test 
(PPVT) and the Expressive Vocabulary Test (EVT) were 
used to compare the lexical abilities of autistic children with 
TD children. Interestingly, nouns are produced and compre-
hended more accurately than verbs by children with ASD 
(Swensen et al., 2007), which is consistent in general with 
the stages of typical language acquisition.

At the level of morphosyntax, the results showed that 
most of the children with ASD have difficulties in morpho-
logical and syntactic processing (e.g., Eigsti et al., 2007; 

Wittke et al., 2017). For example, in Huang and Finestack’s 
(2020) study, children with ASD with language disorder 
(LD-ASD) were compared to a group of children with SLI/
Developmental Language Disorder (DLD) in their perfor-
mance on the Structured Photographic Expressive Language 
Test—Third Edition and the Index of Productive Syntax. 
Overall, the authors did not find any difference between 
morphosyntactic profiles of two groups of children, and con-
cluded that children with ASD had severe difficulties with 
sentence production. Kover et al. (2014) also found delayed 
sentence comprehension in school-aged boys with ASD in 
comparison to TD children, using the Test for Reception of 
Grammar—Second Edition.

At the high order discourse level, several studies have 
found impaired production and comprehension in children 
with ASD (e.g., Coderre et al., 2018; Kuijper et al., 2017; 
Schuh et al., 2016). In a narrative production task, Kuijper 
et al. (2017) compared children with ASD to the groups of 
TD children and children with Attention Deficit Hyperactiv-
ity Disorder (ADHD). The authors showed that both clinical 
groups produced shorter and less complex utterances and 
also made more errors than TD children. In Nuske and Bavin 
(2010) study, children with and without ASD were asked to 
read short stories and answer the questions about the main 
ideas and the details of the stories. The authors have found 
that children with ASD did not differ from TD children in 
the ability to comprehend the main ideas of the stories. 
However, children with ASD were less able to answer the 
questions regarding the details of the stories in comparison 
to TD children, which was explained by the Weak Central 
Coherence theory of autism (Frith, 2008).

Some studies, which assessed language abilities of chil-
dren with ASD across different linguistic levels, also inves-
tigated the non-language factors that influenced language 
performance in these children (Kjelgaard & Tager-Flusberg, 
2001; Kjellmer et al., 2018; Nevill et al., 2019). For exam-
ple, Kjelgaard and Tager-Flusberg (2001) found a significant 
association between non-verbal IQ and language abilities, 
suggesting that non-verbal IQ, at least partly, accounted for 
the heterogeneity in language functioning in children with 
ASD. However, the association was not perfect: some chil-
dren with lower IQ had language skills within the normal 
range, and, on the contrary, some children with high IQ had 
impaired language skills. Kjelgaard and Tager-Flusberg 
(2001) concluded that language skills may be more impor-
tant in understanding the current general functioning of chil-
dren with autism than non-verbal IQ.

Among more recent studies, Nevill et al. (2019) investi-
gated a group of very young children with ASD (N = 104, 
age range 1–3) for profiling them and understanding what 
non-language factors, such as non-verbal IQ, early com-
municative behaviors, and autism symptoms, predicted lan-
guage scores measured with different assessment tools. They 
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showed that language development was strongly associated 
with non-verbal IQ, early vocalizations, and joint attention, 
whereas other ASD symptoms (usage of gestures, play, and 
imitation) were not associated with language scores. In 
another recent work, Kjellmer’s et al. (2018) investigated 
the language abilities of a large group (N = 83) of preschool-
ers with ASD (4–6-year-old) without intellectual disability 
(IQ ≥ 70). Although non-verbal IQ was found to be one of 
the main predictors of language development in autism, their 
profiling demonstrated that about 60% of children with ASD 
without intellectual disability had severe language problems, 
including expressive and receptive processing deficit and, in 
particular, phonological impairments.

All in all, available studies reported a high heterogeneity 
in language functioning in autism. Non-verbal IQ was asso-
ciated with this heterogeneity, but could not fully account 
for the developmental level of either expressive or receptive 
language domains.

The Present Study

The goal of the present study was to describe the language 
profiles in 7–11-year-old (primary-school-aged) Russian 
children with ASD in both expressive and receptive language 
domains. We used the Russian Child Language Assessment 
Battery (RuCLAB, Lopukhina et al., 2019), containing 11 
tests, Phoneme detection test from the Russian Test of Pho-
nological Processing (RuToPP, Dorofeeva et al., 2020), and 
a custom-made Word repetition test. These 13 tests allowed 
to assess the language abilities of children at all linguistic 
levels (phonology, lexicon, morphosyntax, and discourse) in 
production and comprehension.

The advantage of the present study is fourfold. First, our 
sample of children consisted of only primary-school-aged 
children whereas most of the studies included children from 
a broader age range (e.g., 4–14-year-old children in Kjel-
gaard and Tager-Flusberg (2001); 4–11-year-olds in Kover 
et al. (2013); or 5–19-year-olds in Jarrold et al. (1997)), 
so we were able to describe language abilities of a narrow 
group of primary-school-aged children with ASD. Impor-
tantly, numerous studies focused on language functioning 
in toddlers or preschoolers with ASD and only a few studies 
investigated school-aged children and adolescents. Second, 
the ASD group in our study included children varying in 
non-verbal IQ, so we did not pre-select children with autism 
in order to get a full picture of language abilities in this 
population. Third, we aimed to describe language profiles 
in ASD at all linguistic levels using not parental reports as 
many studies did (e.g., Luyster et al., 2007, 2008; Weis-
mer et al., 2010) but measuring language abilities directly, 
i.e., in formal testing. All of these factors might account for 

inconsistencies found in the previous literature on language 
abilities in autism.

Method

Participants

A total of 107 native Russian-speaking children partici-
pated in the study: 82 children with ASD (65 boys, 17 girls, 
age range 7.01–11.10 years, Mage = 9.11, SD = 1.5) were 
recruited from the Federal Resource Center for Organiza-
tion of Comprehensive Support to Children with Autism 
Spectrum Disorders (FRC for ASD, Moscow, Russia) and 
25 age-matched TD children as a control group (14 boys, 11 
girls, age range 7.09–10.11 years, Mage = 9.1, SD = 1.0) were 
recruited from the public schools in Moscow.

The sample of the ASD group had 4:1 boys to girls ratio 
which is consistent with the epidemiological studies of sex 
differences in ASD (Fombonne, 2009; Maenner et al., 2020). 
Note, however, that it is unclear whether this ratio reflects 
the real number of girls in autism or they are underdiag-
nosed (e.g., Green et al., 2019). All children with ASD had 
a clinical diagnosis within the autistic spectrum, according 
to ICD-10, and 67 out of 82 also were assessed by a licensed 
psychiatrist with Autism Diagnosis Observation Sched-
ule—Second Edition, ADOS-2 (Lord et al., 2012; Sorokin 
& Davydova, 2017; Sorokin et al., 2016). Additionally, to 
confirm the validity of the diagnosis, parents of both ASD 
and TD groups of children were asked to fill in the Russian 
version of the Autism Spectrum Quotient: Children’s Ver-
sion, AQ (Auyeung et al., 2008). The results from the AQ 
questionnaire were in agreement with the clinical diagno-
sis (see Table 1). Exclusion criteria were the presence of a 
known chromosomal syndrome (e.g., fragile X syndrome), 
comorbid neurological disorders (e.g., epilepsy) and/or 

Table 1   Demographic information, M ± SD (range)

We run t-test to compare ASD and TD groups of children
a AQ is available in 51 out of 71 ASD and in 24 out of 25 TD groups 
of children
b IQ is available in 66 out of 71 ASD and in all TD groups of children. 
Because non-verbal IQ was measured with different tools, we do not 
provide the direct comparison between groups
c All TD children were within the normal range, according to Raven’s 
Colored Progressive Matrices. We used cut-off values presented in 
the original publication for each age-group (i.e. 22 for 7–7.5-year-
olds, 23 for 7.5–8-year-olds, etc.)

ASD (N = 71) TD (N = 25) p value

Age (years) 9.6 ± 1.4 (7.01–11.10) 9.1 ± 1.0 (7.09–10.11) 0.88
AQ scorea 85.2 ± 17.7 (45–120) 54.7 ± 15.2 (25–83)  < 0.001*
IQ scoreb 83.1 ± 20.5 (40–125) 30.8 ± 3.4 (23–36)c –
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previous history of hearing and vision problems. According 
to them, eleven children with ASD were excluded from the 
further analysis.

The non-verbal intelligence of TD children was screened 
with the Raven’s Colored Progressive Matrices (Raven, 
2000, 2004), and the non-verbal IQ of autistic children was 
measured with the Kaufman Assessment Battery for Chil-
dren, K-ABC II (Kaufman & Kaufman, 2004), and Wechsler 
Intelligence Scale for Children—Third Edition, WISC-III 
(1991), performance IQ score, where possible.

Demographic information for ASD and TD groups is pro-
vided in Table 1.

This study was approved by the HSE University Commit-
tee on Interuniversity Surveys and Ethical Assessment of 
Empirical Research (for TD group) and the local ethics com-
mittee of the Moscow State University of Psychology and 
Education (for ASD group), and was conducted in accord-
ance with the Declaration of Helsinki. A written consent 
form was obtained from a parent of each child.

Materials and Procedure

The materials were 13 tests that assess phonological, lexical, 
morphosyntactic, and discourse levels in both the expres-
sive and receptive domains (1–7 for production, 8–13 for 
comprehension, see below). All pictures and real words 
were selected from the Verbs and Nouns Stimuli Database 
for Russian (Akinina et al., 2014, 2015, 2016) with name 
agreement for pictures above 85%. The audio stimuli were 
recorded by a professional native speaker of Russian.

The properties of each test as well as description of mate-
rials are given in Table 2.1

All tests were programmed in Java SE8 and admin-
istered using a Samsung Galaxy Tab A (2016) SM-T585 
model on Android 7.0 platform with a screen size 10.1ʺ, 
1920 × 1200 px. The stimuli for all tests were presented with 
the AutoRAT application (Ivanova et al., 2016).

Each child was tested individually in a quiet room at the 
Federal Resource Center for ASD or at the Center for Lan-
guage and Brain, HSE University. Prior to each test, partici-
pants were instructed and completed 2–3 trials, which were 
excluded from the analysis. Children had the opportunity 
to ask questions and get clarification during these trials but 
they did not receive any feedback during the testing. The 
order of items and test presentation were the same for all 
participants. The testing lasted from 35 to 70 min including 
up to three breaks between tests.

Scoring

In the comprehension tests (8–13), accuracy was registered 
automatically in the AutoRAT application as correct or not. 
In the production tests (1–7), participants’ vocal responses 
were analyzed by the examiner offline and scored on the 
same day.2

Analysis

First of all, in order to estimate group differences (ASD vs. 
TD) in accuracy for each language test and to assess the 
influence of different psycholinguistic parameters on chil-
dren’s accuracy, we fitted generalized linear mixed-effects 
models for all phonological and lexical tests, for Sentence 
comprehension and for Discourse comprehension tests with 
the main effect of group (ASD vs. TD) and psycholinguistic 
parameters each nested within the ASD group and within 
the TD group separately. We also fitted linear mixed-effects 
models with nested contrasts for Sentence repetition and 
without this contrasts for Sentence production. A simple 
linear regression model was fitted for Discourse production. 
All models, except for Discourse production, included ran-
dom intercepts for participants and items. Specific features 
of each model are provided in section ‘Results’.

To estimate the influence of non-language factors (such as 
age, AQ score, and non-verbal IQ) on accuracy in the ASD 
group, we fitted simple linear models with Accuracy as the 
dependent variable and three predictors (age, AQ score, and 
non-verbal IQ) for each language test separately.

Finally, to provide subgroups comparisons we used one-
way ANOVAs for each language test. Dependent variable 
was either age or non-verbal IQ whereas Group (Impaired, 
Borderline, and Normal) was a predictor.

Numeric variables in all models were centered to avoid 
multicollinearity. We applied a Bonferroni correction for the 
total number of fitted models in each set of analyses but 
reported uncorrected p-values. The models were estimated 
in R (R Core Team, 2019) with lme4 package (Bates et al., 
2015), and the data were plotted with ggplot2 (Wickham, 
2016).

Results

Children Completed Language Tests

All TD children were able to complete the full language 
assessment. By contrast, not all children from the ASD 

1  Extended information on each test with examples is available 
online: https://​osf.​io/​uaxrd/.

2  Detailed information on scoring is available online: https://​osf.​io/​
x8hty/.

https://osf.io/uaxrd/
https://osf.io/x8hty/
https://osf.io/x8hty/
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Table 2   Language tests and materials

Domain Test (linguistic level) Task (# of items) Controlled variables

Production 1. Nonword repetition (phonology) Listen to nonwords and repeat them
(n = 24)

Length (1, 2, and 3 syllables long)
Number of articulatory switches
Following phonotactic rules of Russian

2. Word repetition (vocabulary) Listen to words and repeat them
(n = 24)

Length (1, 2, and 3 syllables long)
Number of articulatory switches
Age of acquisition
Frequency (low, high)

3. Object naming (vocabulary) Name object depicted on the picture
(n = 24)

Pictures:
Subjective visual complexity
Familiarity
Imageability
Words:
Age of acquisition
Frequency (low, medium, high)

4. Action naming (vocabulary) Name actions depicted on the picture
(n = 24)

The same as in 3. Object naming

5. Sentence repetition (morphosyntax) Listen to sentences and repeat them
(n = 12)

Length (3 or 6 content words in sentence)
Frequency of word lemmas (low, high)

6. Sentence production (morphosyntax) Describe the picture relying on the 
provided spoken model (syntactic 
priming paradigm)

(n = 24)

Number of verb arguments (1, 2, and 3)
Type of third argument (Instrumental or 

Prepositional)
Semantic reversibility (reversible or 

irreversible)
7. Discourse production (discourse) Produce a story based on the presented 

picture with exposition, climax, and 
resolution

(n = 1)

–

Comprehension 8. Phoneme detection (phonology) Listen to a phoneme followed by a word 
and judge whether the phoneme was 
presented in the word

(n = 24)

Position of target phoneme (beginning, 
middle, or the end of word)

9. Phonological discrimination (phonol-
ogy)

Listen to pairs of nonwords and identify 
whether they are same or different

(n = 24)

Place of contrasting sound
Syllable structure
Type of vowel
Type of consonant

10. Noun comprehension (vocabulary) Listen to object words and choose a cor-
responding picture out of four (word-
to-picture matching paradigm)

(n = 24)

Pictures:
Subjective visual complexity
Familiarity
Imageability
Words:
Age of acquisition
Frequency (low, medium, high)
Length

11. Verb comprehension (vocabulary) Listen to action words and choose a cor-
responding picture out of four (word-
to-picture matching paradigm)

(n = 24)

The same as in 10. Noun comprehension

12. Sentence comprehension (morpho-
syntax)

Listen to sentences and choose a corre-
sponding picture out of two (sentence-
to-picture matching paradigm)

(n = 24)

Number of verb arguments (1, 2, and 3)
Type of third argument (Instrumental or 

Prepositional)
Word order (canonical SVO or non-

canonical OVS)
Construction type (simple constructions, 

subject and object relative clauses, 
reflexive constructions, prepositional 
constructions)

13. Discourse comprehension (dis-
course)

Listen to story and answer the questions 
on events/details of story

(ntext = 1, nquestion = 16)

Type of questions:
Relation to the story (mean line or details)
Type of information (explicit or implicit)
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group completed all tests. Table 3 provides information on 
the number of children with autism who were able to com-
plete each test as well as the mean accuracy and standard 
deviations for each test.

As expected, test complexity was related to the number 
of children with ASD who were able to complete them. For 
example, most of the children completed the simple Non-
word repetition (98.6%) or Noun comprehension (98.6%) 
tests, whereas fewer children completed more difficult Pho-
neme detection (64.8%) or Sentence production (70.4%) 
tests.

In order to estimate the influence of individual charac-
teristics on the children’s ability to complete the tests, we 
fitted a simple linear model which predicted the percentage 
of completed tests from the full language assessment and 
used age, AQ score, and non-verbal IQ as predictors. The 
results showed that there were no associations between the 
percentage of completed tests and neither age, β = − 0.003, 
SE = 0.02, t = − 0.14, p = 0.88; nor AQ score, β = − 0.001, 
SE = 0.001, t = − 0.97, p = 0.33. By contrast, there was a 
significant relationship between the percentage of completed 
tests and non-verbal IQ, β = 0.005, SE = 0.001, t = 4.32, 
p < 0.001. Thus, neither age nor the severity of autism 
(measured with AQ questionnaire) were related to the ability 
to complete the language tests, whereas non-verbal cognition 
accounted for this ability.

Language Abilities Across Linguistic Levels

Here we provide the group comparisons between children 
with ASD and TD children for each test. Additionally, we 
estimated the impact of psycholinguistic properties of the 
stimuli on accuracy scores. We applied a Bonferroni cor-
rection, so that the predictors are significant at the α = 0.003 

level (total number of fitted models with the main effect of 
group = 13).

Phonology

Phonological processing was assessed with Nonword repeti-
tion, Phoneme detection, and Phonological discrimination 
tests. For each test, we fitted a generalized linear mixed-
effects model that estimated participants’ accuracy and 
included the main effect of Group (ASD, TD) and the effect 
of stimulus Length nested within the ASD group and within 
the TD group separately as fixed effects and Participants 
and Items as random intercepts. The analysis revealed the 
significant main effect of Group for all phonological tests, 
showing that children with ASD had lower scores than TD 
children: for Nonword repetition, MASD = 0.80 (SD = 0.39) 
vs. MTD = 0.96 (SD = 0.18), β = − 1.08, SE = 0.19, z = − 5.54, 
p < 0.001; for Phoneme detection, MASD = 0.53 (SD = 0.49) 
vs. MTD = 0.89 (SD = 0.31), β = − 1.96, SE = 0.43, z = − 4.52, 
p < 0.001; for Phonological discrimination, MASD = 0.58 
(SD = 0.49) vs. MTD = 0.97 (SD = 0.16), β = − 3.27, 
SE = 0.69, z = − 4.73, p < 0.001 (Fig. 1). We did not find 
significant effects of stimulus length in any of these tests in 
the ASD or in the TD groups of children.3

Lexicon

Lexical processing was assessed with Word repetition, 
Object naming, Action naming, Noun comprehension, and 
Verb comprehension tests. The first set of analyses aimed to 
reveal the difference between ASD and TD groups of chil-
dren in accuracy in each of the five tests and the influence 

Table 3   Performance on language tests, ASD group (N = 71)

Language test Number of 
children

M SD

Word repetition 70 0.92 0.26
Noun comprehension 70 0.88 0.31
Verb comprehension 68 0.84 0.36
Object naming 69 0.82 0.38
Nonword repetition 70 0.80 0.39
Action naming 60 0.68 0.46
Sentence repetition 60 0.68 0.39
Sentence comprehension 62 0.65 0.47
Discourse production 59 0.63 0.32
Sentence production 50 0.59 0.42
Phonological discrimination 47 0.58 0.49
Discourse comprehension 54 0.55 0.49
Phoneme detection 46 0.53 0.49

Fig. 1   The comparisons between ASD and TD groups of children in 
accuracy on phonological assessment tests

3  The tables with the model outcomes for all tests are available 
online: https://​osf.​io/​bcvn8/.

https://osf.io/bcvn8/
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of stimulus length on accuracy for Word repetition. Five 
generalized linear mixed-effects models included the main 
effect of Group (ASD, TD) and the effect of stimulus Length 
nested within the ASD group and within the TD group 
separately (only for Word repetition) as fixed effects and 
Participants and Items as random intercepts. We found the 
significant main effects of Group in all the models except 
for the model for Word repetition (Fig. 2): for Object nam-
ing, MASD = 0.82 (SD = 0.38) vs. MTD = 0.95 (SD = 0.21), 
β = 1.90, SE = 0.51, z = 3.70, p < 0.001; for Action nam-
ing, MASD = 0.68 (SD = 0.46) vs. MTD = 0.96 (SD = 0.19), 
β = 3.40, SE = 0.61, z = 5.55, p < 0.001; for Noun compre-
hension, MASD = 0.88 (SD = 0.31) vs. MTD = 0.98 (SD = 0.13), 
β = 2.19, SE = 0.54, z = 3.99, p < 0.001; for Verb comprehen-
sion, MASD = 0.84 (SD = 0.36) vs. MTD = 0.96 (SD = 0.17), 
β = 1.93, SE = 0.51, z = 3.72, p < 0.001. Additionally, we did 
not find the effect of stimulus length on accuracy for Word 
repetition in either group of children.

The next step of analysis estimates the word class effect 
(nouns vs. verbs) on accuracy in both production (Object 
naming, Action naming) and comprehension (Noun com-
prehension, Verb comprehension) for ASD and TD groups 
of children. Two generalized linear mixed-effects models 
included the main effect of Group (ASD, TD) and the effect 
of Word class (Nouns, Verbs; intercept corresponding to 
Nouns) nested within the ASD group and within the TD 
group separately as a fixed effect and Participants and Items 
as random intercepts. The models were fitted separately for 
production and comprehension. In the TD group, we did 
not find the effect of word class: nouns and verbs were pro-
duced and recognized with comparable accuracy. By con-
trast, in the ASD group, we found a significant effect of 
word class: children with ASD struggled more with verbs 
than with nouns in Production, Mnouns = 0.82 (SD = 0.38) vs. 
Mverbs = 0.68 (SD = 0.46), β = − 1.18, SE = 0.10, z = − 11.46, 
p < 0.001; as well as in Comprehension, Mnouns = 0.88 

(SD = 0.31) vs. Mverbs = 0.84 (SD = 0.36), β = − 0.54, 
SE = 0.12, z = − 4.42, p < 0.001.

Additionally, for Noun comprehension and Verb com-
prehension tests we calculated the number of errors of dif-
ferent types (semantic, phonological, and unrelated) in the 
ASD and TD groups. Although TD children made fewer 
errors than autistic children, the pattern was the same in 
both groups: most errors were semantic (61% of the total 
number of errors in ASD and 90% in TD); phonological 
errors comprised 23% in ASD and 7% in TD, and unrelated 
errors comprised 16% in ASD and 3% in TD.

Morphosyntax

The morphosyntactic level was assessed with Sentence rep-
etition, Sentence production, and Sentence comprehension 
tests. The first set of analyses aimed to reveal the effects 
of participants’ group, frequency and length of stimuli on 
accuracy. For Sentence repetition, we fitted a linear mixed-
effects model with the main effect of Group (ASD, TD) and 
the effects of Frequency and Length each nested within the 
ASD group and within the TD group separately as fixed 
effects and Participants and Items as random intercepts; for 
Sentence production, we fitted a linear mixed-effects model 
with the main effect of Group (ASD, TD) as a fixed effect 
and Participants and Items as random intercepts; and for 
Sentence comprehension test, we fitted the generalized linear 
mixed-effects model with the main effect of Group (ASD, 
TD) as a fixed effect and Participants and Items as random 
intercepts.

The results showed the significant main effect of group for 
all models, showing that children with ASD had lower scores 
in sentence processing than TD children: for Sentence rep-
etition, MASD = 0.68 (SD = 0.39) vs. MTD = 0.98 (SD = 0.05), 
β = − 0.17, SE = 0.03, t = − 4.88, p < 0.001; for Sentence pro-
duction, MASD = 0.59 (SD = 0.42) vs. MTD = 0.95 (SD = 0.12), 

Fig. 2   The comparisons between ASD and TD groups of children in 
accuracy on vocabulary assessment tests

Fig. 3   The comparisons between ASD and TD groups of children in 
accuracy on morphosyntax assessment tests
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β = 0.35, SE = 0.08, t = 4.43, p < 0.001; for Sentence compre-
hension, MASD = 0.65 (SD = 0.47) vs. MTD = 0.96 (SD = 0.19), 
β = 3.25, SE = 0.54, z = 6.08, p < 0.001 (Fig. 3). In Sentence 
repetition, neither frequency nor length predicted accuracy 
in the TD group. By contrast, in the ASD group we found 
the significant effects of frequency, Mhigh = 0.73 (SD = 0.38) 
vs. Mlow = 0.62 (SD = 0.39), β = − 0.11, SE = 0.02, t = − 4.83, 
p < 0.001, and length on accuracy, Mshort = 0.77 (SD = 0.38) 
vs. Mlong = 0.58 (SD = 0.38), β = 0.19, SE = 0.02, t = 8.25, 
p < 0.001. Therefore, children with ASD repeated short sen-
tences and sentences with high-frequency words better than 
long sentences and sentences consisting of low-frequency 
words.

Additionally, for Sentence comprehension we fitted two 
generalized linear mixed-effects models (1) with the main 
effect of Group (ASD, TD) and the effect of Word Order 
(canonical SVO, noncanonical OVS; intercept correspond-
ing to OVS) nested within the ASD group and within the TD 
group separately as fixed effect and Participants and Items as 
random intercepts; (2) with the main effect of Group (ASD, 
TD) and the effects of Type of third argument (Instr—Instru-
mental, Prep—Prepositional; intercept corresponding to 
Instr), and arguments’ Order (D—Direct, I—Indirect; inter-
cept corresponding to D) nested within the ASD group and 
within the TD group separately as fixed effects and Par-
ticipants and Items as random intercepts. The first model 
with nested contrasts demonstrated that there was no effect 
of word order on accuracy in the TD group. However, in 
the ASD group there was the significant influence of word 
order on accuracy, MSVO = 0.73 (SD = 0.44) vs. MOVS = 0.58 
(SD = 0.49), β = 1.18, SE = 0.36, z = 3.33, p < 0.001, indicat-
ing that children with autism comprehended sentences with 
canonical SVO word order more accurately than sentences 
with noncanonical OVS word order. The second model 
with nested contrasts also revealed the significant effects 
of both Order (D vs. I) and Type of the third argument of a 
verb (Instr vs. Prep) on accuracy in the ASD group: Order, 
MD = 0.54 (SD = 0.49) vs. MI = 0.68 (SD = 0.46), β = 0.94, 
SE = 0.30, z = 3.18, p < 0.001; Type of the third argument of 
a verb, MInstr = 0.56 (SD = 0.49) vs. MPrep = 0.66 (SD = 0.47), 
β = 0.65, SE = 0.29, z = 2.24, p = 0.02. It means that children 
with ASD processed sentences with prepositional arguments 
more accurately than sentences with instrumental arguments 
and sentences with indirect–direct argument order more 
accurately than sentences with direct–indirect argument 
order. In the TD group, we did not find any of these effects. 
The results for the ASD group are in line with previous find-
ings for the Russian language: instrumental case is acquired 
last of all oblique cases (Voeikova & Gagarina, 2002) and 
is processed least accurately (Ladinskaya et al., 2019), and 
preference for indirect argument order in instrumental con-
structions could indicate reliance on motor stereotypes, typi-
cal for young TD children (Chrabaszcz et al., 2017).

Discourse

For assessing the discourse level, we used Discourse produc-
tion and Discourse comprehension tests. To estimate Dis-
course production, we fitted a simple linear regression model 
with the main effect of Group (ASD, TD) as a predictor. To 
estimate Discourse comprehension, we fitted a generalized 
linear mixed-effects model with the main effect of Group 
(ASD, TD) and the effects of Line of the story (M—ques-
tions about the main line, D—questions about details; inter-
cept corresponding to D), and Question type (Ex—explicit, 
Im—implicit; intercept corresponding to Ex) each nested 
within the ASD group and within the TD group separately 
as fixed effects and Participants as random intercept. The 
results revealed the significant effect of Group in both tests, 
showing that children with ASD had lower scores than TD 
children: for Discourse production, MASD = 0.63 (SD = 0.32) 
vs. MTD = 0.93 (SD = 0.03), β = 0.30, SE = 0.07, t = 4.48, 
p < 0.001; for Discourse comprehension, MASD = 0.55 
(SD = 0.49) vs. MTD = 0.98 (SD = 0.14), β = 7.61, SE = 1.30, 
z = 5.87, p < 0.001 (Fig. 4). In Discourse comprehension test, 
the model with nested contrasts demonstrated that there was 
no significant influence of any of the two factors on accuracy 
in the TD group. In the ASD group, there was no significant 
effect of line of the story; however, we found the signifi-
cant effect of question type, Mexplicit = 0.58 (SD = 0.49) vs. 
Mimplicit = 0.51 (SD = 0.50), β = − 0.64, SE = 0.30, z = − 2.16, 
p = 0.03. Thus, children with ASD struggled more with 
implicit questions.

To sum up, group comparisons revealed statistically 
significant differences between the ASD and TD groups in 
accuracy scores in all language tests, except Word repeti-
tion. Children with ASD were less accurate than TD chil-
dren. Moreover, most psycholinguistic variables influenced 
accuracy in the ASD group but not in the TD group. Table 4 
summarizes the results of the whole assessment.

Fig. 4   The comparisons between ASD and TD groups of children in 
accuracy on discourse assessment tests
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The Influence of Non‑language Factors on Language 
Abilities

This set of analyses aimed to reveal the relationships 
between non-language factors (age, AQ scores that reflected 
the severity of autistic traits, and non-verbal IQ) and lan-
guage abilities in children with ASD. For each language 
test, we fitted a simple linear model with accuracy as the 
dependent variable and three predictors (age, AQ score, and 
non-verbal IQ) in order to assess the influence of these fac-
tors on language tests scores independently. We applied a 
Bonferroni correction, so that the predictors are significant 
at the α = 0.004 level (total number of fitted models = 11).

The summary of results for each test is presented in 
Table 5.

The results showed that age and AQ scores were not 
related to language abilities in any test. It means that 

language abilities assessed in formal testing are completely 
independent from children’s age and the severity of autistic 
traits. The robust predictor of language abilities was non-
verbal IQ. We showed that children’s non-verbal IQ pre-
dicted accuracy in 9 out of 11 language tests (in the other 
two tests the IQ effect was significant only before a Bonfer-
roni correction). This is in line with numerous studies show-
ing that intellectual level is dramatically associated with the 
language functioning in children with ASD (e.g., Kjelgaard 
& Tager-Flusberg, 2001; Nevill et al., 2019).

Subgrouping Children with ASD

The previous analysis showed the high variability of lan-
guage scores in children with ASD (see M and SD in 
Table 3). In order to explore this variability, we created 
three subgroups of children with ASD based on the standard 

Table 4   The key findings in 
language measures in both 
groups of children (TD and 
ASD)

a The difference between TD and ASD groups, M(SD). Significant results are in bold
b The ‘>’ means more accurately

TD–ASDa TD ASD

Phonology
 Nonword repetition 0.96(0.18)–0.80(0.39)
  Length in syllables Non-significant Non-significant

 Phoneme detection 0.89(0.31)–0.59(0.49)
  Length in syllables Non-significant Non-significant

 Phonological discrimination 0.97(0.16)–0.58(0.49)
  Length in syllables Non-significant Non-significant

Lexicon
 Word repetition 0.98(0.10)–0.92(0.26)
  Length in syllables Non-significant Non-significant

 Object naming 0.95(0.21)–0.82(0.38)
 Action naming 0.96(0.19)–0.68(0.46)
  Object vs. action naming Non-significant Object > Actionb

 Noun comprehension 0.98(0.13)–0.88(0.31)
 Verb comprehension 0.96(0.13)–0.84(0.36)
  Noun vs. verb comprehension Non-significant Noun > Verb

Morphosyntax
 Sentence repetition 0.98(0.05)–0.68(0.39)
  Frequency Non-significant High > Low
  Length in words Non-significant Short > Long

 Sentence production 0.95(0.12)–0.59(0.42)
 Sentence comprehension 0.96(0.19)–0.65(0.47)
  Word order Non-significant SVO > OVS
  Type of third argument Non-significant Prepositional > Instrumental
  Argument order Non-significant Indirect > Direct

Discorse
 Discourse production 0.93(0.03)–0.63(0.32)
 Discourse comprehension 0.98(0.14)–0.55(0.49)
  Line of story Non-significant Non-significant
  Question type Non-significant Explicit > Implicit



593Journal of Autism and Developmental Disorders (2022) 52:584–599	

1 3

deviations as it was done in Kjelgaard and Tager-Flusberg’s 
(2001) study. For each language test across linguistic levels, 
we divided children into those who had scores within the 
normal range (normal language group), those who scored 
between 1 and 1.27 standard deviations below the mean 
(borderline group), and those whose scores were more than 

1.27 standard deviations below the mean (impaired group). 
Table 6 summarizes the data.

The 1.27 standard deviation cut-off was chosen based on 
the literature of child language impairments (Estes et al., 
2007; Tomblin et al., 1996). Although different studies used 
different cut-off values, ranging from 1 to 2 SD (e.g., Lewis, 

Table 5   The influence of non-language factors on language abilities

Predictors significant at α = .05 significance level are highlighted in bold. Predictors that retained their significance following the Bonferroni cor-
rection for the total number of models (that is, significant at the α = 0.004 level) are also labeled with *
a We merged Object naming and Action naming to Word production
b We merged Noun comprehension and Verb comprehension to Word comprehension

Test IQ AQ Age

β SE t p β SE t p β SE t p

Nonword repetition 0.0025 0.0012 2.02 0.04 − 0.0011 0.0014 − 0.78 0.43 0.0489 0.0225 2.17 0.03
Phoneme detection 0.0103 0.0025 4.09  < 0.001* − 0.0035 0.0030 − 1.18 0.24 0.0387 0.0455 0.85 0.40
Phonological discrimination 0.0095 0.0029 3.26 0.002* − 0.0025 0.0035 − 0.72 0.47 0.0402 0.0530 0.75 0.45
Word repetition 0.0034 0.0012 2.65 0.01 − 0.0025 0.0015 − 1.62 0.11 0.0128 0.0233 0.54 0.58
Word productiona 0.0040 0.0013 2.99 0.004* − 0.0009 0.0016 − 0.57 0.56 0.0176 0.0244 0.72 0.47
Word comprehensionb 0.0027 0.0008 3.33 0.001* − 0.0011 0.0009 − 1.15 0.25 0.0139 0.0149 0.93 0.35
Sentence repetition 0.0076 0.0020 3.77  < 0.001*    0.0008 0.0024    0.33 0.73 − 0.0026 0.0365 − 0.07 0.94
Sentence production 0.0107 0.0022 4.67  < 0.001* − 0.0033 0.0027 − 1.20 0.23 − 0.0103 0.0415 − 0.25 0.80
Sentence comprehension 0.0062 0.0018 3.28 0.001* − 0.0002 0.0022 − 0.12 0.90 − 0.0045 0.0342 − 0.13 0.89
Discourse production 0.0075 0.0021 3.56  < 0.001* − 0.0018 0.0025 − 0.71 0.47 0.0280 0.0383 0.73 0.46
Discourse comprehension 0.0111 0.0021 5.11  < 0.001* − 0.0047 0.0026 − 1.82 0.07 − 0.0009 0.0392 − 0.02 0.98

Table 6   The language groups with number of children, scores range, M and SD 

Language test Language group

Normal Borderline Impaired

Nonword repetition Scores of 0.96 and above
(N = 15, M = 0.98, SD = 0.02)

Scores between 0.95 and 0.73
(N = 44, M = 0.84, SD = 0.05)

Scores below 0.73
(N = 12, M = 0.46, SD = 0.23)

Phoneme detection Scores of 0.89 and above
(N = 16, M = 0.95, SD = 0.03)

Scores between 0.88 and 0.50
(N = 27, M = 0.80, SD = 0.09)

Scores below 0.49
(N = 28, M = 0.04, SD = 0.12)

Phonological discrimination Scores of 0.97 and above
(N = 19, M = 1.00, SD = 0.00)

Scores between 0.96 and 0.77
(N = 20, M = 0.92, SD = 0.06)

Scores below 0.76
(N = 32, M = 0.14, SD = 0.25)

Word repetition Scores of 0.98 and above
(N = 43, M = 1.00, SD = 0.00)

Scores between 0.97 and 0.86
(N = 21, M = 0.94, SD = 0.02)

Scores below 0.85
(N = 7, M = 0.37, SD = 0.26)

Word production Scores of 0.95 and above
(N = 11, M = 0.97, SD = 0.01)

Scores between 0.94 and 0.70
(N = 45, M = 0.84, SD = 0.07)

Scores below 0.70
(N = 15, M = 0.33, SD = 0.18)

Word comprehension Scores of 0.97 and above
(N = 16, M = 0.99, SD = 0.01)

Scores between 0.96 and 0.78
(N = 45, M = 0.90, SD = 0.05)

Scores below 0.78
(N = 10, M = 0.49, SD = 0.26)

Sentence repetition Scores of 0.98 and above
(N = 6, M = 0.99, SD = 0.00)

Scores between 0.97 and 0.92
(N = 14, M = 0.95, SD = 0.02)

Scores below 0.92
(N = 51, M = 0.57, SD = 0.33)

Sentence production Scores of 0.95 and above
(N = 2, M = 0.95, SD = 0.00)

Scores between 0.94 and 0.80
(N = 36, M = 0.88, SD = 0.04)

Scores below 0.80
(N = 33, M = 0.26, SD = 0.35)

Sentence comprehension Scores of 0.96 and above
(N = 10, M = 0.97, SD = 0.02)

Scores between 0.95 and 0.72
(N = 23, M = 0.85, SD = 0.60)

Scores below 0.72
(N = 38, M = 0.45, SD = 0.26)

Discourse production Scores of 0.93 and above
(N = 3, M = 0.95, SD = 0.00)

Scores between 0.92 and 0.89
(N = 6, M = 0.90, SD = 0.00)

Scores below 0.89
(N = 62, M = 0.59, SD = 0.32)

Discourse comprehension Scores of 0.98 and above
(N = 6, M = 1.00, SD = 0.00)

Scores between 0.97 and 0.80
(N = 21, M = 0.84, SD = 0.04)

Scores below 0.80
(N = 44, M = 0.35, SD = 0.32)
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2001), Tomblin et al. (1996) systematic analysis showed that 
1.25 SD is a reliable cut-off for the diagnosis of vocabulary 
and grammar impairments in children, whereas Estes et al. 
(2007) meta-analysis showed that 1.27 SD is a good cut-off 
for diagnosis the phonological impairments, assessing with 
nonword repetition task. We use 1.27 SD cut-off for all our 
language tests.

This set of analyses compares the three subgroups of chil-
dren with autism in order to reveal whether they differ from 
each other in age and/or non-verbal IQ. We did not include 
the AQ scores in this analysis because it was not signifi-
cant in any test (see Table 5). In order to provide subgroup 
comparisons, we ran one-way ANOVA for each language 
test and applied a Bonferroni correction, so that the predic-
tors are significant at the α = 0.004 level (total number of 
tests = 11).

Phonology

For Nonword repetition, the effect of non-verbal IQ was not 
significant, whereas for other phonological tests there was 
a significant difference between subgroups in non-verbal 
IQ: for Phoneme detection, MNormal = 92.8 (SD = 19.0), 
MBorderline = 90.2 (SD = 16.6), MImapaired = 68.0 (SD = 17.2), 
F(2, 63) = 13.19, p < 0.001; for Phonological discrimination, 
MNormal = 89.7 (SD = 18.8), MBorderline = 93.2 (SD = 17.0), 
MImapaired = 71.6 (SD = 17.0), F(2, 63) = 9.82, p < 0.001. 
The effect of age was significant only for Phonological dis-
crimination test, MNormal = 9.11 (SD = 1.4), MBorderline = 8.6 
(SD = 1.1), MImapaired = 8.11 (SD = 1.2), F(2, 68) = 7.04, 
p = 0.002.

Lexicon

In Word repetition and Word production there was no dif-
ference between the groups in non-verbal IQ and age. Non-
verbal IQ was a significant factor for Word comprehension, 
that includes Noun and Verb Comprehension: MNormal = 86.2 
(SD = 18.0), MBorderline = 86.1 (SD = 18.6), MImapaired = 61.4 
(SD = 23.4), F(2, 63) = 5.90, p = 0.004, whereas age was not 
significant.

Morphosyntax

For Sentence repetition, the effect of non-verbal IQ was not 
significant. By contrast, for other morphosyntactic tests we 
found a significant effect of non-verbal IQ: for Sentence 
production, MNormal = 90.5 (SD = 31.8), MBorderline = 90.4 
(SD = 19.4), MImapaired = 73.2 (SD = 17.6), F(2, 63) = 3.72, 
p = 0.002; for Sentence comprehension, MNormal = 89.7 
(SD = 14.7), MBorderline = 91.4 (SD = 19.5), MImapaired = 75.4 
(SD = 20.1), F(2, 63) = 5.41, p = 0.006 (marginally 

significant after applying a Bonferroni correction). The age 
effect was not significant for all three tests.

Discourse

For Discourse production, neither age nor non-verbal IQ 
were significant predictors. Age was also not significant in 
Discourse comprehension. However, we found a signifi-
cant effect of non-verbal IQ in Discourse comprehension, 
MNormal = 98.3 (SD = 9.9), MBorderline = 94.5 (SD = 17.7), 
MImapaired = 75.1 (SD = 19.2), F(2, 63) = 9.92, p < 0.001.

To sum up, this analysis showed that, first, there were 
subgroups of autistic children with normal language abili-
ties in any test we used. Second, the number of children 
within the normal range depended on the linguistic level, 
so that according to morphosyntax and discourse tests the 
groups with normal performance consisted of fewer children 
in comparison to phonological and lexical tests. Finally, the 
subgroups of children with ASD differed in non-verbal IQ 
in most of the tests, i.e. normal subgroups had overall higher 
IQ than the impaired subgroups.

Discussion

The present study assessed the language abilities in a large 
group of 7–11-year-old (primary-school-aged) Russian 
children with ASD. We used 13 tests assessing language 
development in Russian to describe language profiles at 
four linguistic levels in both production and comprehension. 
Additionally, to predict the language functioning in ASD, 
we analyzed how children’s age, the severity of autistic 
traits, and non-verbal IQ influence performance in language 
tests. The significance and novelty of this research is that 
we described language abilities of less-studied school-aged 
children with autism, using not parental reports but direct 
formal testing of all linguistic levels in both production and 
comprehension. Importantly, until now there were no stud-
ies on the language abilities of Russian children with ASD. 
Therefore, this is the first study that described the language 
profiles of Russian children with autism using well-designed 
language tests that take into account all relevant psycholin-
guistic variables.

The ASD and TD group comparisons revealed significant 
differences in all language tests, excluding the simplest Word 
repetition test. These results are in agreement with numerous 
studies showing, on the one hand, that children with ASD 
may have language difficulties at all linguistic levels and, 
on the other hand, high variability in language skills (e.g., 
Kjelgaard & Tager-Flusberg, 2001; Kjellmer et al., 2018; 
Nevill et al., 2019).

At the phonological level, we showed that children 
with ASD have problems in both verbal working memory/
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phonological short-term memory (Bishop et al., 1996; Dis-
paldro et al., 2013; Dollaghan & Campbell, 1998; Habib 
et al., 2019; Wang et al., 2017) and phonological aware-
ness which supports studies on the phonological processing 
deficit in autism (Williams et al., 2013; Wolk et al., 2016). 
The effect of stimulus length was non-significant in all pho-
nological tests which is in agreement with Williams et al. 
(2013) results demonstrated that stimulus length influenced 
accuracy only when items contained 4 or more syllables. Our 
items were 1-to-3-syllable long.

The mean scores of those participants who were able to 
complete the tests showed that lexicon is the least affected 
linguistic level with a mean accuracy of 0.87. Our results 
supported the findings of Kjelgaard and Tager-Flusberg 
(2001), which demonstrated that lexical skills of American 
children with ASD were higher than other language abili-
ties. Presumably, this general cross-language pattern may be 
explained by the fact that usually language interventions for 
children with autism predominantly rely on lexical develop-
ment to improve communication skills (Carr & Felce, 2007; 
Flippin et al., 2010; Howlin et al., 2007). We also showed 
that nouns are produced and comprehended more accurately 
than verbs which is consistent with studies on lexical devel-
opment in children with ASD (Swensen et al., 2007) as well 
as in TD children (D’Odorico & Fasolo, 2007; Goldfield, 
2000).

At the morphosyntactic level, we showed that children 
with ASD had difficulties in both production and compre-
hension contrary to TD children. In general, the complexity 
of syntactic structure influenced the ability of children with 
ASD to produce and comprehend sentences. In Sentence 
repetition test, length and frequency influenced children’s 
accuracy: short sentences were repeated more accurately 
than long sentences, and sentences with high-frequency 
words were produced more accurately than sentences with 
low-frequency words by children with ASD. In Sentence 
comprehension, we found the significant effects of word 
order, the type of third argument and argument order in the 
ASD group. We showed that sentences with canonical SVO 
word order were comprehended more accurately than sen-
tences with noncanonical OVS word order. This is in line 
with both behavioral and neurophysiological research on 
sentence comprehension with SVO and OVS word orders 
in typically developing toddlers and pre-schoolers (Arn-
hold et al., 2016; Strotseva-Feinschmidt et al., 2019). As the 
classical studies have shown, children with autism usually 
use the word order strategy (interpreting noun–verb–noun 
sequence as agent-action-object) to understand sentences, 
and this differentiates children with ASD from children, for 
example, with SLI/DLD (Paul et al., 1988; Tager-Flusberg, 
1981). Additionally, we demonstrated that children with 
ASD struggled more with Instrumental than Prepositional 
case in sentence comprehension. This can be explained by 

the fact that Instrumental case in Russian is acquired later 
than other cases during child development (Voeikova & 
Gagarina, 2002).

At the discourse level, children with ASD also had diffi-
culties, compared to TD children, while describing a picture 
and answering the questions about the heard story. In com-
prehension, there was also the effect of question type: chil-
dren with ASD answered explicit questions more accurately 
than implicit questions. This agrees with previous studies 
that showed, on the one hand, the effectiveness of any inter-
ventions with explicit instructions for children with autism 
(Ganz & Flores, 2009; Smith et al., 2013), and, on the other 
hand, that TD 4–6-year-olds comprehended explicit informa-
tion of story more easily than implicit (Florit et al., 2011).

In order to understand which non-language factors may 
influence the language abilities of children with ASD, we 
analyzed children’s performance in language tests taking 
into account age, the severity of autistic traits (measured 
with AQ), and non-verbal IQ. The results showed that chil-
dren’s age and AQ were not significant for any language 
test, indicating that language abilities and age/the severity 
of autistic traits are independent from each other. Although 
some studies have demonstrated that AQ may predict lan-
guage and cognitive functioning in the general population 
(e.g., Armstrong et al., 2017; Stewart et al., 2009), research 
with autistic children do not support this relationship (Stro-
ganova et al., 2015). To the best of our knowledge, there are 
no studies that focus on the language abilities of children 
with autism in relation to AQ. Thus, we showed for the first 
time that AQ did not predict language processing in children 
with ASD.

The non-verbal IQ was the robust predictor of language 
abilities of children with autism in 9 out of 11 language tests. 
This result is in line with previous studies (e.g., Kjelgaard & 
Tager-Flusberg, 2001; Nevill et al., 2019). However, some 
studies reported that the major part of children with ASD 
without intellectual disability also have language difficulties 
(e.g., Kjellmer et al., 2018). Therefore, although non-verbal 
IQ may predict language abilities to some extent, it does not 
fully account for the high heterogeneity of language func-
tioning in children with ASD.

In order to assess this heterogeneity and the profiles of 
language skills in ASD population, we divided our ASD 
group into normal, borderline, and impaired subgroups 
according to their language abilities as in Kjelgaard and 
Tager-Flusberg’s (2001) profiling study, and such an 
approach is traditionally used in SLI/DLD literature (Estes 
et al., 2007; Lewis, 2001; Tomblin et al., 1996). First, our 
results showed that in each language test, including the most 
difficult, there was a group of autistic children with normal 
language abilities. It supports the idea that language impair-
ment is not a universal characteristic of autism in com-
parison to difficulties in the pragmatic aspect of language 
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(Tager-Flusberg, 1996). Second, although for each language 
test there was a group with normal language functioning, the 
number of children with ASD with normal language abili-
ties differed in different tests. For example, in the simplest 
Word repetition test, 61% of children with ASD had the 
scores within the normal range; in a more complex vocabu-
lary test, Word comprehension, 22% of children were within 
the normal range. By contrast, in Sentence repetition, 8% of 
children had scores within a normal range, and in Discourse 
production, the normal language group consisted of only 4% 
of children with ASD. Finally, subgroup comparisons dem-
onstrated that in most of the tests these language subgroups 
differed in non-verbal IQ: subgroups with normal language 
performance had overall higher IQ whereas impaired sub-
groups had lower IQ.

There are debates on the overlaps between SLI/DLD and 
ASD; some authors propose comorbidity between SLI/DLD 
and ASD, whereas others argue that language impairments 
in ASD have another etiology (Bishop, 2010; Williams et al., 
2008). SLI/DLD is the inability to acquire language in a 
typical way despite normal non-verbal intelligence (Bishop 
et al., 1996). Although the subgroups of children with ASD 
in our study differed in non-verbal IQ in most of the lan-
guage tests, there were a few children with normal language 
performance, but with low non-verbal IQ. At the same time, 
language-impaired groups included a few children with high 
non-verbal IQ. Therefore, it could mean that some children 
with ASD may have comorbid SLI/DLD (children without 
intellectual disability) whereas language impairments in 
other children may have another etiology, which is in line 
with Kjelgaard and Tager-Flusberg’s (2001) study.

Although this research described language abilities of a 
less-studied group of school-aged children with ASD, it is 
limited by the fact that we compared autistic children only 
to TD children and not to children with other developmental 
disorders. So, we do not know exactly whether the identified 
language patterns are specific for the ASD group or whether 
they are common for different groups with developmental 
disorders. Future research would benefit from comparing 
language patterns at different linguistic levels in children 
with ASD to the children with other developmental disor-
ders. This will help to highlight the specific language pat-
terns which differentiate ASD from other developmental 
disorders.

Clinical Implications

Some studies highlighted the importance of including lan-
guage assessment into general ASD diagnostic procedure 
because of the high variability of language skills even in 
autistic children without intellectual disability (Kjellmer 
et al., 2018). Our profiling confirms this necessity and also 
proposes two additional points to take into account.

First, our study showed that the language skills of chil-
dren with ASD may differ depending on a linguistic level, 
e.g. a child may have normal vocabulary, but impaired mor-
phosyntactic processing. This means that formal language 
assessment needs to include the assessment of all linguistic 
levels, from phonology to discourse. As a result, language 
testing could help speech-language therapists to choose the 
best therapy.

Second, the formal language assessment should become 
part of the general psychological assessment of children with 
ASD besides the tests which accounted for the severity of 
autistic traits or non-verbal IQ. Now in Russia, language 
therapy for children with autism is mostly dependent on the 
general communication skills of a child, the severity of autis-
tic symptoms and the child’s intellectual level: children with 
severe autistic traits and problems in social communication 
usually receive more language therapy although they can 
have normal language abilities. At the same time, children 
with good communication skills and normal non-verbal IQ 
may not get language therapy although some of them can 
have a deficit in linguistic processing. Our results demon-
strated that subgroups of children with autism differed in 
non-verbal IQ, but there were some children with normal 
language abilities and low non-verbal IQ (60) as well as 
children with impaired language skills and high non-verbal 
IQ (113). Therefore, in practice, there can be a child with 
normal non-verbal IQ and non-severe autistic traits but with 
severe language impairments, who may need special inter-
vention by a speech-language therapist.

The results of the study highlight the importance of 
understanding the language strengths and difficulties in chil-
dren with ASD, regardless of communicative skills in order 
to provide effective therapy. In turn, the effective therapy 
could improve language ability which is, in addition to intel-
lectual level, a significant factor for both long-term educa-
tion and social outcomes.

Acknowledgments  The study has been funded by the Center for Lan-
guage and Brain NRU Higher School of Economics, RF Government 
Grant ag. № 14.641.31.0004. Special thanks go to all of the children 
who enthusiastically participated in the experiments.

Author Contributions  Conceptualization: VA, AL, OD; Methodology: 
VA, AL, OD; Investigation: VA, AM, AS, ED, DP, AS, ST, UM, KD; 
Data curation: VA, AM; Formal analysis: VA, AL; Writing—Original 
Draft: VA; Writing—Review & Editing: AL, OD; Project adminis-
tration: VA; Resources: OD. All authors read and approved the final 
manuscript.

References

Akinina, Y., Grabovskaya, M., Vechkaeva, A., Ignatyev, G., Isaev, 
D., & Khanova, A. (2016). Biblioteka psiholingvisticheskih 
stimulov: Novye dannye dlja russkogo i tatarskogo jazyka. In Y. 



597Journal of Autism and Developmental Disorders (2022) 52:584–599	

1 3

Aleksandrov, & K. Anokhin (Eds.), The Seventh International 
Conference on Cognitive Science (pp. 93–95). Institute of Psy-
chology of Russian Academy of Sciences.

Akinina, Y., Iskra, E., Ivanova, M., Grabovskaya, M., Isaev, D., 
Korkina, I., Malyutina, S., Sergeeva, N. (2014). Biblioteka stimu-
lov «Sushestvitel’noe i ob’ekt»: Normirovanie psiholingvistich-
eskih parametrov. In B. Velichkovsky, V. Rubtsov, & D. Ushakov 
(Eds.), The Sixth International Conference on Cognitive Science 
(pp. 112–114). Institute of Psychology of Russian Academy of 
Sciences.

Akinina, Y., Malyutina, S., Ivanova, M., Iskra, E., Mannova, E., & 
Dragoy, O. (2015). Russian normative data for 375 action pictures 
and verbs. Behavior Research Methods, 47(3), 691–707. https://​
doi.​org/​10.​3758/​s13428-​014-​0492-9

Armstrong, R., Whitehouse, A. J. O., Scott, J. G., Copland, D. A., 
McMahon, K. L., Fleming, S., & Arnott, W. (2017). A relation-
ship between early language skills and adult autistic-like traits: 
Evidence from a longitudinal population-based study. Journal of 
Autism and Developmental Disorders, 47(5), 1478–1489. https://​
doi.​org/​10.​1007/​s10803-​016-​3014-z

Arnhold, A., Chen, A., & Järvikivi, J. (2016). Acquiring complex 
focus-marking: Finnish 4- to 5-year-olds use prosody and word 
order in interaction. Frontiers in Psychology, 7, 1–19. https://​doi.​
org/​10.​3389/​fpsyg.​2016.​01886

Arunachalam, S., & Luyster, R. J. (2016). The integrity of lexical 
acquisition mechanisms in autism spectrum disorders: A research 
review. Autism Research, 9(8), 810–828. https://​doi.​org/​10.​1002/​
aur.​1590

Arunachalam, S., & Luyster, R. J. (2018). Lexical development in 
young children with autism spectrum disorder (ASD): How ASD 
may affect intake from the input. Journal of Speech, Language, 
and Hearing Research, 61(11), 2659–2672. https://​doi.​org/​10.​
1044/​2018_​JSLHR-L-​RSAUT-​18-​0024

Auyeung, B., Baron-Cohen, S., Wheelwright, S., & Allison, C. (2008). 
The autism spectrum quotient: Children’s version (AQ-Child). 
Journal of Autism and Developmental Disorders, 38(7), 1230–
1240. https://​doi.​org/​10.​1007/​s10803-​007-​0504-z

Bates, D., Mächler, M., Bolker, B. M., & Walker, S. C. (2015). Fitting 
linear mixed-effects models using lme4. Journal of Statistical 
Software, 67, 1–48. https://​doi.​org/​10.​18637/​jss.​v067.​i01

Bishop, D. V. M. (2010). Overlaps between autism and language 
impairment: Phenomimicry or shared etiology? Behavior Genet-
ics, 40(5), 618–629. https://​doi.​org/​10.​1007/​s10519-​010-​9381-x

Bishop, D. V. M., Maybery, M., Wong, D., Maley, A., Hill, W., & Hall-
mayer, J. (2004). Are phonological processing deficits part of the 
broad autism phenotype? American Journal of Medical Genetics 
(Part B. Neuropsychiatric Genetics), 128B(1), 54–60. https://​doi.​
org/​10.​1002/​ajmg.b.​30039

Bishop, D. V. M., North, T., & Donlan, C. (1996). Nonword repeti-
tion as a behavioural marker for inherited language impairment: 
Evidence from a Twin Study. Journal of Child Psychology and 
Psychiatry, 37(4), 391–403. https://​doi.​org/​10.​1111/j.​1469-​7610.​
1996.​tb014​20.x

Carr, D., & Felce, J. (2007). Increase in production of spoken words 
in some children with autism after PECS teaching to phase III. 
Journal of Autism and Developmental Disorder, 37(4), 780–787. 
https://​doi.​org/​10.​1007/​s10803-​006-​0204-0

Chrabaszcz, A., Ovsepyan, M., & Dragoy, O. (2017). Rol’ motornogo 
stereotipa v ponimanii lingvisticheskih prostranstvennyh con-
structsyi det’mi doshkol’nogo vozrasta. Vestnik VGU: Lingvistika 
i mezhdunarodnaya kommunikatsiya, 1, 82–87.

Coderre, E. L., Cohn, N., Slipher, S. K., Chernenok, M., Ledoux, K., 
& Gordon, B. (2018). Visual and linguistic narrative comprehen-
sion in autism spectrum disorders: Neural evidence from modal-
ity-independent impairments. Brain and Language, 186, 44–59. 
https://​doi.​org/​10.​1016/j.​bandl.​2018.​09.​001

D’Odorico, L., & Fasolo, M. (2007). Nouns and verbs in the vocabu-
lary acquisition of Italian children. Journal of Child Language, 
34(4), 891–907. https://​doi.​org/​10.​1017/​S0305​00090​70082​40

Dispaldro, M., Leonard, L. B., & Deevy, P. (2013). Real-word and non-
word repetition in Italian-speaking children with specific language 
impairment: A study of diagnostic accuracy. Journal of Speech, 
Language, and Hearing Research, 56(1), 323–336. https://​doi.​org/​
10.​1044/​1092-​4388(2012/​11-​0304)

Dollaghan, C., & Campbell, T. F. (1998). Nonword repetition and child 
language impairment. Journal of Speech, Language, and Hearing 
Research, 41(5), 1136–1146. https://​doi.​org/​10.​1044/​jslhr.​4105.​
1136

Dorofeeva, S. V., Laurinavichyute, A., Reshetnikova, V., Akhutina, T. 
V., Tops, W., & Dragoy, O. (2020). Complex phonological tasks 
predict reading in 7 to 11 years of age typically developing Rus-
sian children. Journal of Research in Reading, 43(4), 516–535. 
https://​doi.​org/​10.​1111/​1467-​9817.​12327

Eigsti, I.-M., Bennetto, L., & Dadlani, M. B. (2007). Beyond pragmat-
ics: Morphosyntactic development in autism. Journal of Autism 
and Developmental Disorders, 37(6), 1007–1023. https://​doi.​org/​
10.​1007/​s10803-​006-​0239-2

Estes, K. G., Evans, J. L., & Else-Quest, N. M. (2007). Differences in 
the nonword repetition performance of children with and with-
out specific language impairment: A meta-analysis. Journal of 
Speech, Language, and Hearing Research, 50(1), 177–195. 
https://​doi.​org/​10.​1044/​1092-​4388(2007/​015)

Flippin, M., Reszka, S., & Watson, L. R. (2010). Effectiveness of the 
picture exchange communication system (PECS) on communi-
cation and speech for children with autism spectrum disorders: 
A meta-analysis. American Journal of Speech-Language Pathol-
ogy, 19(2), 178–195. https://​doi.​org/​10.​1044/​1058-​0360(2010/​
09-​0022)

Florit, E., Roch, M., & Levorato, C. (2011). Listening text compre-
hension of explicit and implicit information in preschoolers: The 
role of verbal and inferential skills. Discourse Processes, 48(2), 
119–138. https://​doi.​org/​10.​1080/​01638​53X.​2010.​494244

Fombonne, E. (2009). Epidemiology of pervasive developmental dis-
orders. Pediatric Research, 65, 591–598. https://​doi.​org/​10.​1203/​
PDR.​0b013​e3181​9e7203

Frith, U. (2008). Autism: A very short introduction (129 pp.) Oxford 
University Press. https://​doi.​org/​10.​1093/​actra​de/​97801​99207​565.​
001.​0001

Ganz, J. B., & Flores, M. M. (2009). The effectiveness of direct 
instruction for teaching language to children with autism spec-
trum disorders: Identifying materials. Journal of Autism and 
Developmental Disorders, 39(1), 75–83. https://​doi.​org/​10.​1007/​
s10803-​008-​0602-6

Goldfield, B. A. (2000). Nouns before verbs in comprehension vs. pro-
duction: The view from pragmatics. Journal of Child Language, 
27(3), 501–520. https://​doi.​org/​10.​1017/​S0305​00090​00042​44

Green, R. M., Travers, A. M., Howe, Y., & McDougle, Ch. J. (2019). 
Women and autism spectrum disorder: Diagnosis and implica-
tions for treatment of adolescents and adults. Current Psychiatry 
Reports, 21, 22. https://​doi.​org/​10.​1007/​s11920-​019-​1006-3

Habib, A., Harris, L., Pollick, F., & Melville, C. (2019). A meta-
analysis of working memory in individuals with autism spectrum 
disorders. PLoS ONE, 14(4), e0216198. https://​doi.​org/​10.​1371/​
journ​al.​pone.​02161​98

Howlin, P., Gordon, R. K., Pasco, G., Wade, A., & Charman, T. (2007). 
The effectiveness of Picture Exchange Communication System 
(PECS) training for teachers of children with autism: A pragmatic, 
group randomised controlled trial. The Journal of Child Psychol-
ogy and Psychiatry, 48(5), 473–481. https://​doi.​org/​10.​1111/j.​
1469-​7610.​2006.​01707.x

Huang, T., & Finestack, L. (2020). Comparing morphosyntactic pro-
files of children with developmental language disorder or language 

https://doi.org/10.3758/s13428-014-0492-9
https://doi.org/10.3758/s13428-014-0492-9
https://doi.org/10.1007/s10803-016-3014-z
https://doi.org/10.1007/s10803-016-3014-z
https://doi.org/10.3389/fpsyg.2016.01886
https://doi.org/10.3389/fpsyg.2016.01886
https://doi.org/10.1002/aur.1590
https://doi.org/10.1002/aur.1590
https://doi.org/10.1044/2018_JSLHR-L-RSAUT-18-0024
https://doi.org/10.1044/2018_JSLHR-L-RSAUT-18-0024
https://doi.org/10.1007/s10803-007-0504-z
https://doi.org/10.18637/jss.v067.i01
https://doi.org/10.1007/s10519-010-9381-x
https://doi.org/10.1002/ajmg.b.30039
https://doi.org/10.1002/ajmg.b.30039
https://doi.org/10.1111/j.1469-7610.1996.tb01420.x
https://doi.org/10.1111/j.1469-7610.1996.tb01420.x
https://doi.org/10.1007/s10803-006-0204-0
https://doi.org/10.1016/j.bandl.2018.09.001
https://doi.org/10.1017/S0305000907008240
https://doi.org/10.1044/1092-4388(2012/11-0304)
https://doi.org/10.1044/1092-4388(2012/11-0304)
https://doi.org/10.1044/jslhr.4105.1136
https://doi.org/10.1044/jslhr.4105.1136
https://doi.org/10.1111/1467-9817.12327
https://doi.org/10.1007/s10803-006-0239-2
https://doi.org/10.1007/s10803-006-0239-2
https://doi.org/10.1044/1092-4388(2007/015)
https://doi.org/10.1044/1058-0360(2010/09-0022)
https://doi.org/10.1044/1058-0360(2010/09-0022)
https://doi.org/10.1080/0163853X.2010.494244
https://doi.org/10.1203/PDR.0b013e31819e7203
https://doi.org/10.1203/PDR.0b013e31819e7203
https://doi.org/10.1093/actrade/9780199207565.001.0001
https://doi.org/10.1093/actrade/9780199207565.001.0001
https://doi.org/10.1007/s10803-008-0602-6
https://doi.org/10.1007/s10803-008-0602-6
https://doi.org/10.1017/S0305000900004244
https://doi.org/10.1007/s11920-019-1006-3
https://doi.org/10.1371/journal.pone.0216198
https://doi.org/10.1371/journal.pone.0216198
https://doi.org/10.1111/j.1469-7610.2006.01707.x
https://doi.org/10.1111/j.1469-7610.2006.01707.x


598	 Journal of Autism and Developmental Disorders (2022) 52:584–599

1 3

disorder associated with autism spectrum disorder. American 
Journal of Speech-Language Pathology, 29(2), 714–731. https://​
doi.​org/​10.​1044/​2019_​AJSLP-​19-​00207

Ivanova, M., Dragoy, O., Akinina, J., Soloukhina, O., Iskra, E., Khud-
yakova, M., & Akhutina, T. (2016). AutoRAT as your fingertips: 
Introducing the new Russian Aphasia Test on tablet. Frontiers in 
Psychology Conference Abstract: 54th Annual Academy of Apha-
sia Meeting. https://​doi.​org/​10.​3389/​conf.​fpsyg.​2016.​68.​00116

Jarrold, C., Boucher, J., & Russell, J. (1997). Language profiles in chil-
dren with autism. Theoretical and methodological implications. 
Autism, 1, 57–76. https://​doi.​org/​10.​1177/​13623​61397​011007

Kaufman, A. S., & Kaufman, N. L. (2004). Kaufman Assessment Bat-
tery for Children (2nd ed.). American Guidance Service.

Kjelgaard, M. M., & Tager-Flusberg, H. (2001). An investigation of 
language impairment in autism: Implications for genetic sub-
groups. Language and Cognitive Processes, 16(2/3), 287–308. 
https://​doi.​org/​10.​1080/​01690​96004​20000​58

Kjellmer, L., Fernell, E., Gillberg, C., & Norrelgen, F. (2018). Speech 
and language profiles in 4- to 6-year-old children with early diag-
nosis of autism spectrum disorder without intellectual disability. 
Neuropsychiatric Disease and Treatment, 14, 2415–2427. https://​
doi.​org/​10.​2147/​NDT.​S1719​71

Kover, S. T., Haebig, E., Oakes, A., McDuffie, A., Hagerman, R. J., 
& Abbeduto, L. (2014). Sentence comprehension in boys with 
autism spectrum disorder. American Journal of Speech-Lan-
guage Pathology, 23(3), 385–394. https://​doi.​org/​10.​1044/​2014_​
AJSLP-​13-​0073

Kover, S. T., McDuffie, A. S., Hagerman, R. J., & Abbeduto, L. (2013). 
Receptive vocabulary in boys with autism spectrum disorder: 
Cross-sectional developmental trajectories. Journal of Autism and 
Developmental Disorders, 43(11), 2696–2709. https://​doi.​org/​10.​
1007/​s10803-​013-​1823-x

Kuijper, S. J. M., Hartman, C. A., Bogaerds-Hazenberg, S. T. M., & 
Hendriks, P. (2017). Narrative production in children with autism 
spectrum disorder (ASD) and children with attention-deficit/
hyperactivity disorder (ADHD): Similarities and differences. 
Journal of Abnormal Psychology, 126(1), 63–75. https://​doi.​org/​
10.​1037/​abn00​00231

Ladinskaya, N., Chrabaszcz, A., & Lopukhina, A. (2019). Acquisition 
of Russian nominal case inflections by monolingual children: A 
psycholinguistic approach. Working papers of NRU HSE, Series 
BRP “Linguistics”, 18, 1–12.

Lewis, B. A. (2001). Familial and genetic bases of speech and language 
disorders. In F. Levy, & D. A. Hay (Eds.), Attention, genes, and 
ADHD (pp. 80–98). Brunner-Routledge.

Lindgren, K. A., Folstein, S. E., Tomblin, J. B., & Tager-Flusberg, H. 
(2009). Language and reading abilities of children with autism 
spectrum disorders and specific language impairment and their 
first-degree relatives. Autism Research, 2(1), 22–38. https://​doi.​
org/​10.​1002/​aur.​63

Lopukhina, A., Chrabaszcz, A., Khudyakova, M., Korkina, I., Yurch-
enko, A., & Dragoy, O. (2019). Test for assessment of language 
development in Russian «KORABLIK». In Proceedings of the 
Satellite of AMLaP conference «Typical and Atypical Language 
Development Symposium» (p. 30).

Lord, C., & Paul, R. (1997). Language and communication in autism. 
In D. J. Cohen, & F. R. Volkmar (Eds.), Handbook of autism and 
pervasive developmental disorders (pp. 195–225). Wiley.

Lord, C., Rutter, M., DiLavore, P. C., Risi, S., Gotham, K., & Bishop, 
S. L. (2012). Autism Diagnostic Observation Schedule (2nd ed.). 
Western Psychological Services.

Loucas, T., Riches, N. G., Charman, T., Pickles, A., Simonoff, 
E., Chandler, S., & Baird, G. (2010). Speech perception and 
phonological short-term memory capacity in language impair-
ment: Preliminary evidence from adolescents with specific lan-
guage impairment (SLI) and autism spectrum disorder (ASD). 

International Journal of Language and Communication Dis-
orders, 45(3), 275–286. https://​doi.​org/​10.​3109/​13682​82090​
29364​33

Luyster, R. J., Kadlec, M. B., Carter, A., & Tager-Flusberg, H. 
(2008). Language assessment and development in toddlers with 
autism spectrum disorders. Journal of Autism and Develop-
mental Disorders, 38(8), 1426–1438. https://​doi.​org/​10.​1007/​
s10803-​007-​0510-1

Luyster, R., Lopez, K., & Lord, C. (2007). Characterizing communi-
cative development in children referred for autism spectrum dis-
orders using the MacArthur-Bates Communicative Development 
Inventory (CDI). Journal of Child Language, 34(3), 623–654. 
https://​doi.​org/​10.​1017/​S0305​00090​70080​94

Maenner, M. J., Shaw, K. A., Baio, J., Washington, A., Patrick, M., 
DiRienzo, M., Christensen, D. L., Wiggins, L. D., Pettygrove, S., 
Andrews, J. G., Lopez, M., Hudson, A., Baroud, T., Schwenk, Y., 
White, T., Rosenberg, C. R., Lee, L. C., Harrington, R. A., Hus-
ton, M., … Dietz, P. M. (2020). Prevalence of autism spectrum 
disorder among children aged 8 years—Autism and developmen-
tal disabilities monitoring network, 11 Sites, United States, 2016. 
MMWR Surveillance Summaries, 69(4), 1–12. https://​doi.​org/​10.​
15585/​mmwr.​ss690​4a1

Modyanova, N., Perovic, A., & Wexler, K. (2017). Grammar is dif-
ferentially impaired in subgroups of autism spectrum disorders: 
Evidence from an investigation of tense marking and morpho-
syntax. Frontiers in Psychology, 8, 1–23. https://​doi.​org/​10.​3389/​
fpsyg.​2017.​00320

Nevill, R., Hedley, D., Uljarević, M., Sahin, E., Zadek, J., Butter, E., 
& Mulick, J. A. (2019). Language profiles in young children with 
autism spectrum disorder: A community sample using multiple 
assessment instruments. Autism, 23(1), 141–153. https://​doi.​org/​
10.​1177/​13623​61317​726245

Nuske, H. J., & Bavin, E. L. (2010). Narrative comprehension in 
4–7-year-old children with autism: Testing the Weak Central 
Coherence account. International Journal of Language and Com-
munication Disorders, 46(1), 108–119. https://​doi.​org/​10.​3109/​
13682​822.​2010.​484847

Paul, R., Fischer, M. L., & Cohen, D. J. (1988). Sentence compre-
hension strategies in children with autism and specific language 
disorders. Journal of Autism and Developmental Disorders, 18(4), 
669–679. https://​doi.​org/​10.​1007/​BF022​11884

R Core Team. (2019). R: A language and environment for statisti-
cal computing. Vienna: R Foundation for Statistical Computing. 
https://​www.R-​proje​ct.​org/

Raven, J. (2000). The Raven’s progressive matrices: Change and sta-
bility over culture and time. Cognitive Psychology, 41(1), 1–48. 
https://​doi.​org/​10.​1006/​cogp.​1999.​0735

Raven, J. (2004). Tsvetnye progressivnye matrisy serii A, Ab, B. 
Cogito-Center.

Schuh, J. M., Eigsti, I.-M., & Mirman, D. (2016). Discourse compre-
hension in autism spectrum disorder: Effects of working memory 
load and common ground. Autism Research, 9(12), 1340–1352. 
https://​doi.​org/​10.​1002/​aur.​1632

Smith, B. R., Spooner, F., & Wood, C. L. (2013). Using embedded 
computer-assisted explicit instruction to teach science to students 
with autism spectrum disorder. Research in Autism Spectrum Dis-
orders, 7(3), 433–443. https://​doi.​org/​10.​1016/j.​rasd.​2012.​10.​010

Sorokin, A., & Davydova, E. (2017). Izuchenie osobennostey pov-
edeniya i obsheniya u detej yaselnogo vozrasta s podozrenijem 
na nalichie rasstrojstva v spectre autizma pri pomoshi Plana diag-
nosticheskogo obsledovaniya pri autizme, ADOS-2. Autism and 
Developmental Disorders (Russia), 15(2), 38–44. https://​doi.​org/​
10.​17759/​autdd.​20171​50204

Sorokin, A., Davydova, E., Salimova, K., & Pshenichnaya, E. (2016). 
Plan diagnosticheskogo obsledovaniya pri autizme, ADOS-2: 
Rukovodstvo.

https://doi.org/10.1044/2019_AJSLP-19-00207
https://doi.org/10.1044/2019_AJSLP-19-00207
https://doi.org/10.3389/conf.fpsyg.2016.68.00116
https://doi.org/10.1177/1362361397011007
https://doi.org/10.1080/01690960042000058
https://doi.org/10.2147/NDT.S171971
https://doi.org/10.2147/NDT.S171971
https://doi.org/10.1044/2014_AJSLP-13-0073
https://doi.org/10.1044/2014_AJSLP-13-0073
https://doi.org/10.1007/s10803-013-1823-x
https://doi.org/10.1007/s10803-013-1823-x
https://doi.org/10.1037/abn0000231
https://doi.org/10.1037/abn0000231
https://doi.org/10.1002/aur.63
https://doi.org/10.1002/aur.63
https://doi.org/10.3109/13682820902936433
https://doi.org/10.3109/13682820902936433
https://doi.org/10.1007/s10803-007-0510-1
https://doi.org/10.1007/s10803-007-0510-1
https://doi.org/10.1017/S0305000907008094
https://doi.org/10.15585/mmwr.ss6904a1
https://doi.org/10.15585/mmwr.ss6904a1
https://doi.org/10.3389/fpsyg.2017.00320
https://doi.org/10.3389/fpsyg.2017.00320
https://doi.org/10.1177/1362361317726245
https://doi.org/10.1177/1362361317726245
https://doi.org/10.3109/13682822.2010.484847
https://doi.org/10.3109/13682822.2010.484847
https://doi.org/10.1007/BF02211884
https://www.R-project.org/
https://doi.org/10.1006/cogp.1999.0735
https://doi.org/10.1002/aur.1632
https://doi.org/10.1016/j.rasd.2012.10.010
https://doi.org/10.17759/autdd.2017150204
https://doi.org/10.17759/autdd.2017150204


599Journal of Autism and Developmental Disorders (2022) 52:584–599	

1 3

Stewart, M. Y., Watson, J., Allcock, A.-J., & Yaqoob, T. (2009). Autis-
tic traits predict performance on the block design. Autism, 13(2), 
133–142. https://​doi.​org/​10.​1177/​13623​61308​098515

Stroganova, T. A., Butorina, A. V., Sysoeva, O. V., Prokofyev, A. 
O., Nikolaeva, A. Y., Tsetlin, M. M., & Orekhova, E. V. (2015). 
Altered modulation of gamma oscillation frequency by speed of 
visual motion in children with autism spectrum disorders. Jour-
nal of Neurodevelopmental Disorders, 7(1), 21. https://​doi.​org/​10.​
1186/​s11689-​015-​9121-x

Strotseva-Feinschmidt, A., Schipke, C. S., Gunter, T. C., Brauer, J., & 
Frederici, A. D. (2019). Young children’s sentence comprehen-
sion: Neural correlates of syntax-semantic competition. Brain and 
Cognition, 134, 110–121. https://​doi.​org/​10.​1016/j.​bandc.​2018.​
09.​003

Swensen, L. D., Kelley, E., Fein, D., & Naigles, L. R. (2007). Processes 
of language acquisition in children with autism: evidence from 
preferential looking. Child Development, 78(2), 542–557. https://​
doi.​org/​10.​1111/j.​1467-​8624.​2007.​01022.x

Tager-Flusberg, H. (1981). Sentence comprehension in autistic chil-
dren. Applied Psycholinguistics, 2(1), 5–24. https://​doi.​org/​10.​
1017/​S0142​71640​00006​2X

Tager-Flusberg, H. (1985). Basic level and superordinate level categori-
zation by autistic, mentally retarded, and normal children. Journal 
of Experimental Child Psychology, 40(3), 450–469. https://​doi.​
org/​10.​1016/​0022-​0965(85)​90077-3

Tager-Flusberg, H. (1996). Current theory and research on language 
and communication in autism. Journal of Autism and Develop-
mental Disorders, 26(2), 169–172. https://​doi.​org/​10.​1007/​BF021​
72006

Tager-Flusberg, H. (2006). Defining language phenotypes in autism. 
Clinical Neuroscience Research, 6(3), 219–224. https://​doi.​org/​
10.​1016/j.​cnr.​2006.​06.​007

Tager-Flusberg, H. (2015). Defining language impairments in a sub-
group of children with autism spectrum disorder. Science China 
Life Sciences, 58(10), 1044–1052. https://​doi.​org/​10.​1007/​
s11427-​012-​4297-8

Tomblin, J. B., Records, N. L., & Zhang, X. (1996). A system for the 
diagnosis of specific language impairment in kindergarten chil-
dren. Journal of Speech and Hearing Research, 39(6), 1284–1294. 
https://​doi.​org/​10.​1044/​jshr.​3906.​1284

Voeikova, M. D., & Gagarina, N. (2002). MLU, first lexicon, and 
the early stages in the acquisition of case forms by two Russian 
children. In M. D. Voeikova, & W. U. Dressler (Eds.), LINCOM 
studies in theoretical linguistics 29: Pre- and protomorphology. 
Early phases of morphological development in nouns and verbs 
(pp. 115–131). Lincom.

Volden, J., Coolican, J., Garon, N., White, J., & Bryson, S. (2009). 
Pragmatic language in autism spectrum disorder: Relationships to 
measures of ability and disability. Journal of Autism and Devel-
opmental Disorders, 39(2), 388–393. https://​doi.​org/​10.​1007/​
s10803-​008-​0618-y

Wang, Ya., Zhang, Y.-B., Liu, L.-l, Cui, J.-F., Wang, J., Shum, D. H. 
K., van Amelsvoort, T., & Chan, R. C. K. (2017). A meta-analysis 
of working memory impairments in autism spectrum disorders. 
Neuropsychology Review, 27(1), 46–61. https://​doi.​org/​10.​1007/​
s11065-​016-​9336-y

Wechsler, D. (1991). The Wechsler intelligence scale for children—
third edition. The Psychological Corporation.

Weismer, S. E., Lord, C., & Esler, A. (2010). Early language patterns of 
toddlers on the autism spectrum compared to toddlers with devel-
opmental delay. Journal of Autism and Developmental Disorders, 
40(10), 1259–1273. https://​doi.​org/​10.​1007/​s10803-​010-​0983-1

Wickham, H. (2016). ggplot 2: Elegant graphics for data analysis. 
Springer-Verlag.

Williams, D., Botting, N., & Boucher, J. (2008). Language in autism 
and specific language impairment: Where are the links? Psycho-
logical Bulletin, 134(6), 944–963. https://​doi.​org/​10.​1037/​a0013​
743

Williams, D., Payne, H., & Marshall, C. (2013). Non-word repetition 
impairment in autism and specific language impairment: Evidence 
for distinct underlying cognitive causes. Journal of Autism and 
Developmental Disorders, 43(2), 404–417. https://​doi.​org/​10.​
1007/​s10803-​012-​1579-8

Wittke, K., Mastergeorge, A. M., Ozonoff, S., Rogers, S. J., & Naigles, 
L. R. (2017). Grammatical language impairment in autism spec-
trum disorder: Exploring language phenotypes beyond standard-
ized testing. Frontiers in Psychology, 8, 1–12. https://​doi.​org/​10.​
3389/​fpsyg.​2017.​00532

Wolk, L., Edwards, M. L., & Brennan, C. (2016). Phonological dif-
ficulties in children with autism: An overview. Speech, Language 
and Hearing, 19(2), 121–129. https://​doi.​org/​10.​1080/​20505​71X.​
2015.​11334​88

World Health Organization. (2016). International statistical classifi-
cation of diseases and related health problems: ICD-10 (5th ed., 
1075 pp.). WHO Press.

Publisher’s Note  Springer Nature remains neutral with regard to 
jurisdictional claims in published maps and institutional affiliations.

https://doi.org/10.1177/1362361308098515
https://doi.org/10.1186/s11689-015-9121-x
https://doi.org/10.1186/s11689-015-9121-x
https://doi.org/10.1016/j.bandc.2018.09.003
https://doi.org/10.1016/j.bandc.2018.09.003
https://doi.org/10.1111/j.1467-8624.2007.01022.x
https://doi.org/10.1111/j.1467-8624.2007.01022.x
https://doi.org/10.1017/S014271640000062X
https://doi.org/10.1017/S014271640000062X
https://doi.org/10.1016/0022-0965(85)90077-3
https://doi.org/10.1016/0022-0965(85)90077-3
https://doi.org/10.1007/BF02172006
https://doi.org/10.1007/BF02172006
https://doi.org/10.1016/j.cnr.2006.06.007
https://doi.org/10.1016/j.cnr.2006.06.007
https://doi.org/10.1007/s11427-012-4297-8
https://doi.org/10.1007/s11427-012-4297-8
https://doi.org/10.1044/jshr.3906.1284
https://doi.org/10.1007/s10803-008-0618-y
https://doi.org/10.1007/s10803-008-0618-y
https://doi.org/10.1007/s11065-016-9336-y
https://doi.org/10.1007/s11065-016-9336-y
https://doi.org/10.1007/s10803-010-0983-1
https://doi.org/10.1037/a0013743
https://doi.org/10.1037/a0013743
https://doi.org/10.1007/s10803-012-1579-8
https://doi.org/10.1007/s10803-012-1579-8
https://doi.org/10.3389/fpsyg.2017.00532
https://doi.org/10.3389/fpsyg.2017.00532
https://doi.org/10.1080/2050571X.2015.1133488
https://doi.org/10.1080/2050571X.2015.1133488

	Language Abilities of Russian Primary-School-Aged Children with Autism Spectrum Disorder: Evidence from Comprehensive Assessment
	Abstract
	Introduction
	The Present Study
	Method
	Participants
	Materials and Procedure
	Scoring
	Analysis

	Results
	Children Completed Language Tests
	Language Abilities Across Linguistic Levels
	Phonology
	Lexicon
	Morphosyntax
	Discourse

	The Influence of Non-language Factors on Language Abilities
	Subgrouping Children with ASD
	Phonology
	Lexicon
	Morphosyntax
	Discourse


	Discussion
	Clinical Implications

	Acknowledgments 
	References




