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Abstract 

One aim in clinical research is furthering understanding of linguistic variation across 

populations. While important for understanding language acquisition in the context of human 

development, little is known about the language abilities of autistic adolescents and young 

adults, especially those who are racial/ethnic minorities or whose language is below typical. 

These knowledge gaps limit our understanding of the experiences of autistic individuals.  

To address these gaps, a longitudinal case study investigated the language abilities of 

eleven autistic minority young adults (1 female, 10 males; 17 – 23 years). Specifically, it 

explored: (a) whether individuals changed in relative performance levels within the group across 

three years; (b) whether speech sound disorder interfered with language assessment; (c) 

individual differences in expressive language and receptive language; (d) individual differences 

in expressive and receptive vocabulary; (e) individual differences in use of finiteness markers 

and judgments of finiteness errors. The author administered standardized tests online on overall 

language, vocabulary, morphosyntax, nonverbal intelligence, and nonword repetition. Analysis 

included descriptives and nonparametric statistics.  

Results revealed that participants did not change in relative performance levels and had 

articulation such that speech sound disorder likely did not interfere with assessment 

performance. Most participants performed near floor on standardized assessments of overall 

language and vocabulary, with limited individual receptive-expressive differences. Participants 

varied in their use of finiteness markers and judgments of morphosyntax. 

This study adds longitudinal knowledge on the language abilities of autistic adolescents 

and young adults. Findings support longitudinal consistency of language assessment outcomes in 

this age range, such that participants had persistent language impairment.   
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Introduction 

One aim in clinical research is furthering understanding of the variation in language 

phenotypes across groups. An objective in autism research is evaluating the centrality of a 

language delay. These goals interface within the broader context of understanding language 

acquisition as a dimension of human development. Although early language is predictive of later 

outcomes in autistic individuals, little is known about the language abilities of autistic 

adolescents and young adults (Howlin & Magiati, 2017). Even less is known about language in 

racial and ethnic minority (hereafter, minority), autistic young adults (Interagency Autism 

Coordinating Committee, 2017). Most autism research, including that to develop diagnostic 

assessments, has primarily included high SES, Caucasian children (Durkin et al., 2015). This 

knowledge gap has implications for understanding the experiences and needs of autistic 

individuals across the lifespan, as well as the phenotypic variability of language in Autism 

Spectrum Disorder (ASD). To address this gap, the present study reports findings from a 

longitudinal case study on the language abilities of minority autistic young adults. 

An underlying consideration in this report is that the definition of autism has changed 

over time, such that a diagnosis no longer requires a language delay and may occur with 

language impairment (LI; American Psychological Association [APA], 2013). Although one of 

the core characteristics of autism includes difficulties with the use of language for social 

communication, competing models disagree whether all autistic individuals have difficulties with 

structural language or whether only those with LI face such difficulties (Boucher, 2012; Eigsti et 

al., 2011; Lord & Bishop, 2015). This report endorses the definition of the DSM-5, such that a 

diagnosis of ASD may occur with LI (APA, 2013), as well as identity-first language, which self-

advocates support over person-first language (Bottema-Beutel et al., 2020; Howlin, 2021).  
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General Language Development and Adulthood Outcomes 

General language development theories posit that language may be innate or learned and 

that language may be modular or part of some global ability (Dennis et al., 2009). These theories 

have implications for interpreting individual differences in language abilities. If language is 

learned, then children should acquire language primarily as a function of input, which might be 

indicated by factors such as maternal level of education (MLE) or years of education. Second, if 

language is modular, then language abilities may dissociate with cognition; if language is part of 

some global ability, then language should correlate with cognitive ability (Dennis et al., 2009).  

Review of the literature on language in autism reveals knowledge gaps. First, it is 

unknown what generalizations about language development hold for autistic individuals. Second, 

it is unclear what to make of language in autism due to confounding diagnostic criteria. 

Addressing these gaps has implications for understanding the experiences of autistic adolescents 

and young adults. Autistic adults are likely to remain dependent upon others and have limited 

social activities outside the home (Duncan & Bishop, 2015; Howlin et al., 2004, 2014; Mason et 

al., 2020; Taylor & Seltzer, 2011). Females, autistic individuals with ID, and autistic individuals 

from marginalized backgrounds are more likely to experience adverse outcomes (Howlin, 2021; 

Lord et al., 2015). Previous work has examined childhood predictors of later outcomes (e.g., 

Howlin et al., 2004), but less is known about the role of adolescence and adulthood predictors in 

concurrent and later outcomes. One consideration is that autistic individuals constitute a 

heterogeneous population with variation in measures, informants, and time between initial 

assessment and follow-up across studies (Howlin, 2021). Altogether, it is unclear how later 

language abilities relate to other adulthood outcomes (Duncan & Bishop, 2015; Magiati et al., 

2014).  
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Table 1. Language of Children with a Diagnosis of Autism 
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An Overview of Language in Autism Research 

Diagnosis 

As Table 1 shows, most studies on language in autism have used a definition prior to the 

DSM-5 (APA, 2013). In contrast to the DSM-5, which characterizes autism based on social 

communication impairment and restricted and repetitive behaviors and interests as two factors, 

the DSM-4 also required a language delay (APA, 2004, 2013). Of the 38 studies in Table 1, 18 

(47%) reported using a definition prior to the DSM-5, four (11%) have reported using the DSM-

5 definition, one (3%) reported that exact diagnosis was unknown, and 15 (39%) did not report 

exact diagnostic criteria. Thus, it is unclear what to make of previous diagnostic category 

outcomes in this area of research.  

Further, it is unclear how to identify LI in autistic individuals, especially in in comparison 

to intellectual disability (ID). LI may be operationally defined by a cutoff of -1 SD on 

standardized language assessments (Tomblin et al., 1996, 1997), with finiteness marking 

impairment as a clinical marker (Rice & Wexler, 1996). Under the DSM-5, if an intellectual 

disability (ID) better explains language difficulties, autistic individuals may not have a diagnosis 

of LI (APA, 2013). However, the criteria for differential diagnosis are unclear. Previous work 

has used various strategies to identify ID versus LI in autistic individuals, such as a full-scale IQ 

(FSIQ) cutoff score of <70 (e.g., Bennett et al., 2014) or a nonverbal IQ (NVIQ) cutoff score of 

<70 (e.g., Bennett et al., 2008). Given that LI may confound performance on verbal IQ (VIQ) 

assessments due to the language skills necessary (Kjelgaard & Tager-Flusberg, 2001; Rice, 2016; 

Talli, 2020), considering NVIQ rather than VIQ may be a best practice (Franklin, 2017).  

Design 

 Instability in diagnostic criteria complicates understanding research design. As Table 1 
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shows, studies have varied in their groups of participants. Some of these groups, such as autism, 

Asperger syndrome, “high-functioning autism,” and developmental delay, may have varied as a 

function of available diagnoses and their corresponding diagnostic criteria. For example, 

individuals could previously receive a diagnosis of Asperger syndrome, whereas currently, they 

would receive a diagnosis of ASD (APA 2004, 2013). Moreover, studies have varied in their 

identification criteria for LI in autistic individuals. For example, Roberts and colleagues (2004) 

identified LI in autistic children as 2 SD or more below the mean and borderline LI as 1 to 2 SD 

below the mean on receptive vocabulary. In contrast, Huang & Finestack (2020) identified LI in 

autistic children as 95 or below on a standardized grammatical language measure. A third 

dimension along which studies vary is sample size and analysis. As Table 1 shows, studies vary 

widely in their sample size of autistic individuals, which determines the analyses conducted 

across studies. Altogether, these differences make it unclear how to interpret findings on LI in 

autistic individuals across studies. 

Demographics 

 In addition to instability of diagnostic criteria, current language in autism research has 

primarily focused on younger age ranges. Of the 38 studies in Table 1, 16 (42%) explicitly 

included at least one adolescent (i.e., age 13) or older, and seven (18%) explicitly had a mean 

participant age of 13 or older. Thus, few studies focused on language in older age ranges. In 

parallel, nine studies (24%) reported participant race and ethnicity, of which two were 100% 

white/Caucasian, five were at least 75% white/Caucasian, one was predominantly minorities, and 

one was 100% racial or ethnic minorities. These demographics suggest there may be little 

minority or adolescent and young adult representation in this area of research. 

Summary 
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In all, when reading the contemporary literature, it is necessary to consider when children 

received a diagnosis and under what criteria. It is similarly important to consider knowledge gaps 

in terms of ages, race, and ethnicity.  

Language in Autism Relative to the DSM-5 

 Children are more likely to receive a diagnosis of ASD alone without LI under the DSM-

5 (APA, 2013). While a central point of discussion is the distinction between receptive and 

expressive language abilities, only more recent work has probed morphosyntactic knowledge.  

Receptive and Expressive Language 

 As Table 1 shows, most studies included measures of receptive language (24 of 38, or 

63%) and expressive language (31 of 38, or 82%). Early work found that autistic children, who, 

by nature of their diagnosis, had a language delay, were likely to omit grammatical morphemes, 

(Bartolucci et al., 1980; Howlin, 1984). Subsequent work has since documented that language in 

autism is heterogeneous (Magiati et al., 2014; Wittke et al. 2017). Some autistic children may 

show language delays in early childhood that disappear later (Bennett et al., 2014; Boucher, 

2012). Those with LI perform lower than their peers with typical language on expressive and 

receptive standardized and non-standardized measures (Huang & Finestack, 2020; Kjelgaard & 

Tager-Flusberg, 2001; McGregor et al., 2012; Roberts et al., 2004; Tager-Flusberg, 2006). Both 

autistic individuals with and without LI may face challenges in higher-order expressive and 

receptive language, especially when semantics and pragmatics are implicated in language tasks 

(Ambridge et al., 2020; Brynskov et al., 2017; Eigsti et al., 2007; King & Palikara, 2018; 

Kjelgaard & Tager-Flusberg, 2001; Loucas et al., 2008; Tek et al., 2014).  

What is less clear is the nature of receptive-expressive language differences in autistic 

children. Some autistic children, both with and without LI, have shown stronger expressive 
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language than receptive language (e.g., Ellis Weismer et al., 2001; Kjelgaard & Tager-Flusberg, 

2001; McGregor et al., 2012). Others have equivalent receptive and expressive language abilities 

(e.g., Condouris et al., 2003; Girolamo et al., 2020; Lindgren et al., 2009 ; Loucas et al., 2008), 

and minimally verbal children with autism have stronger receptive than expressive language 

(Woynaroski et al., 2015). In addition to variation in diagnostic criteria, the sensitivity of 

standardized instruments to variability may help explain discrepancies. Comprehensive 

assessment of receptive language in minimally verbal autistic children revealed heterogeneity 

across participants, with standardized receptive vocabulary measures underestimating vocabulary 

relative to parent report and eye-tracking (Plesa Skwerer et al., 2016). Thus, the floor on 

standardized assessments may collapse variability for autistic individuals with LI (Girolamo et 

al., 2020). Further, autistic children with typical expressive language in one area (e.g., sentence 

recall) have shown delays in others (word structure; Brynskov et al., 2017).  

The role of child characteristics to overall language is also unclear. First, if pairing with 

developmental level, age may influence overall language in autistic children (Kwok et al., 2015; 

Woynaroski et al., 2015). This might explain cases where there are no age effects on receptive-

expressive language differences, in that age may not always correspond to developmental level 

(Kover et al., 2013), as well as cases where receptive-expressive differences decrease over time 

(e.g., Davidson & Ellis Weismer, 2014). Alternatively, differences in reporting of results, such as 

selectively reporting findings by removing outliers from the data, may influence discrepancies 

across studies. Second, autism characteristics may be predicted by concurrent and later language 

abilities (Bennett et al., 2008; Paul et al., 2008). Autism characteristics have also correlated with 

receptive and expressive language in young children (Ellis-Weismer et al., 2010). However, 

some studies have found autism characteristics to not predict language abilities (Kover et al., 
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2013; Lindgren et al., 2009) and no differences in levels of autism characteristics between 

autistic individuals with and without LI (e.g., Loucas et al., 2008). Third, IQ measures vary 

across studies, such that it is difficult to interpret outcomes due to variation in measurement. For 

example, NVIQ has dissociated with language abilities in autistic children (Kjelgaard & Tager-

Flusberg, 2001) and may not predict receptive-expressive language differences (Kwok et al., 

2015; Thurm et al., 2007). Yet some studies have found NVIQ to associate with language 

abilities (Paul et al., 2008; Talli, 2020), as well as FSIQ to predict word definition task but not 

sentence production scores (McGregor et al., 2012). In all, there is a need for further work to 

understand the role of child characteristics in language. 

Receptive and Expressive Vocabulary 

 As Table 1 shows, most studies (20 of 38, or 53%) included vocabulary measures. 

Previous work has used expressive and receptive vocabulary to differentiate autistic individuals 

with and without LI (e.g., Roberts et al., 2004). One focal point is the receptive-expressive 

profile of autistic children with and without LI. Some studies have found autistic children to 

show similar receptive-expressive levels of vocabulary (Barton-Hulsey & Sterling, 2020; 

Kjelgaard & Tager-Flusberg, 2001; Loucas et al., 2008; Modyanova et al., 2017; Sterling, 2018; 

Wittke et al., 2017). Other studies have found subsets of autistic children with stronger 

expressive vocabulary than receptive vocabulary (Haebig & Sterling, 2017; Kover et al., 2013; 

Woynaroski et al., 2015) and stronger receptive than expressive vocabulary (Haebig & Sterling, 

2017). While the reasons for varying profiles are unclear, one consideration is that sensitivity of 

the instrument may vary by extent of LI. Minimally verbal autistic children have shown 

particularly low receptive vocabulary in comparison to expressive vocabulary and other 

receptive language measures (e.g., parent report; Plesa Skwerer et al., 2016; Wittke et al., 2017). 
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Previous work has found that the relationship of lexical ability to other language 

outcomes is unclear. Expressive and receptive vocabulary have associated with and predicted 

grammaticality judgment (GJ) tasks, language sampling outcomes (e.g., IPSyn), nonword 

repetition, and tense-marking, in autistic children of varying language ability and NVIQ 

(Condouris et al., 2003; Eigsti & Bennetto, 2009; Eigsti et al., 2007; Roberts et al., 2004; Tager-

Flusberg, 2006). Expressive vocabulary may predict receptive vocabulary (Haebig & Sterling, 

2017). In turn, receptive vocabulary may predict expressive vocabulary and develop at a slower 

rate than expressive vocabulary (Haebig & Sterling, 2017; Kover et al., 2013). Given weaker 

associations between early receptive vocabulary and subsequent expressive vocabulary size than 

between early expressive vocabulary and subsequent receptive vocabulary size for minimally 

verbal autistic preschoolers, it may be that receptive vocabulary development is a function of 

expressive vocabulary size (Woynaroski et al., 2015).  

The role of child characteristics in vocabulary is also unclear. Autism characteristics and 

age have not predicted receptive-expressive vocabulary difference scores or vocabulary 

outcomes (Haebig & Sterling, 2017; Kover et al., 2013; Lindgren et al. 2009; Loucas et al., 

2008). Some studies have found NVIQ to associate with and predict receptive-expressive 

difference, receptive vocabulary, and expressive vocabulary scores (Haebig & Sterling, 2017; 

Kover et al., 2013; McGregor et al., 2012; Plesa Skwerer et al., 2016; Talli, 2020). However, 

some studies have not found NVIQ to predict expressive vocabulary (McGregor et al., 2012). 

Thus, while the relationship between vocabulary and child characteristics, such as IQ, may be 

nonlinear (Kwok et al., 2015), reported outcomes do not replicate across studies.  

Speech Ability  

 As Table 1 shows, eight of 38 (21%) studies included measures of speech ability, despite 
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the potential of speech sound disorder (SSD) to interfere in language assessment performance. 

Autistic adolescents and adults may have near-ceiling intelligibility and only slight differences in 

speech and prosody relative to non-autistic peers (Shriberg et al., 2001). Autistic individuals with 

and without LI have shown typical scores on standardized single-word articulation (Kjelgaard & 

Tager-Flusberg, 2001) and speech assessments (Reindal et al., 2021). Further, autistic children, 

adolescents and young adults with LI have shown few to no limitations in producing the sounds 

for tense-marking in English (Barton-Hulsey & Sterling, 2020; Girolamo et al., 2020; 

Modyanova et al., 2017; Roberts et al., 2004; Sterling, 2018). Thus, while the current literature 

reporting SSD status suggests SSD may be unlikely to interfere with language assessment 

performance in autistic individuals, it is also possible that selection bias in language studies may 

exclude autistic individuals with SSD. 

Limitations in verbal working memory may inform performance on speech and language 

assessment in autistic individuals with LI (Lindgren et al., 2009; Tager-Flusberg, 2015). For 

example, Autistic individuals with LI have shown lower performance on nonword repetition and 

verbal working memory tasks than autistic age peers with typical speech and language and 

comparable performance to peers with SLI (Lindgren et al., 2009; McGregor et al., 2012; Riches 

et al., 2011; Tager-Flusberg, 2015). On the Syllable Repetition Task (SRT; Shriberg et al., 2009), 

autistic children had high intelligibility but below-typical competence and encoding scores, as 

well as variable memory scores (Shriberg & Lohmeier, 2008; Shriberg & Mabie, 2017). In all, it 

is important to consider the role of SSD relative to working memory in language assessment of 

autistic individuals. 

Individual Differences in the Use of Finiteness Markers and Judgments of Finiteness Errors 

As Table 1 shows, 15 of 38 (39%) studies included morphosyntactic measures, most of 
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which (9 of 15, or 60%) used expressive measures (e.g., language sampling). Other studies (6 of 

15, or 40%) have probed morphosyntactic knowledge through elicited production of finiteness 

marking and judgments of finiteness errors. The latter studies are of interest and reported here. 

The use of finiteness marking may identify LI in autistic individuals. Roberts and 

colleagues (2004) found that autistic children with LI were less accurate than autistic peers with 

typical language on finiteness marking probes and more likely to omit tense markers for third- 

person singular present and past tenses, as do children with SLI (Rice & Wexler, 1996). 

Subsequent research replicated this finding and also documented autistic children with LI were 

likely to omit auxiliary BE, copula BE, and auxiliary DO (Girolamo et al., 2020; Modyanova et 

al., 2017). Areas of strength for autistic adolescents with and without LI may be third-person 

singular, auxiliary BE, and copula BE (Barton-Hulsey & Sterling, 2020; Girolamo et al., 2020; 

Sterling, 2018; Tager-Flusberg, 2006). Difficulties may be past-tense and auxiliary DO (Barton-

Hulsey & Sterling, 2020; Girolamo et al., 2020; Modyanova et al., 2017; Roberts et al., 2004; 

Sterling, 2018).  

Judgments of finiteness marking errors may also identify LI in autistic individuals. 

Autistic children have performed lower than non-autistic age peers on GJ sentences with tense-

marking errors that are hallmarks of LI (e.g., third-person singular present and present 

progressive -ing; Eigsti & Bennetto, 2009). However, reduced sensitivity to these errors only 

occurred in long sentences, such that memory may have affected performance (Eigsti & 

Bennetto, 2009). Elsewhere, older autistic children and adolescents of varying NVIQ and 

language abilities have performed below-ceiling on GJ sentences probing omitted tense-marking, 

agreement errors, and omitted -ing (Barton-Hulsey & Sterling, 2020; Girolamo et al., 2020).  

Child characteristics may differently influence use of finiteness marking and judgments 
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of finiteness errors. Age has differentiated GJ task performance, such that older autistic children 

were more sensitive than younger ones on aspect marking, past-tense, and auxiliaries (Eigsti & 

Bennetto, 2009). Some autistic older children and adolescents with LI have shown mastery of the 

use of finiteness markers and judgments of finiteness errors, such that the manifestation of LI 

may change with age (Barton-Hulsey & Sterling, 2020; Girolamo et al., 2020; Tager-Flusberg, 

2006). The role of IQ may differ by whether language is included. VIQ has associated with GJ 

task performance (Eigsti & Bennetto, 2009; Roberts et al., 2004). In contrast, NVIQ has not 

explained variance in or associated with the use of finiteness markers or GJ tasks in autistic 

children of varying IQ (Barton-Hulsey & Sterling, 2020; Roberts et al., 2004). In all, considering 

possible effects of child characteristics is important. 

Summary 

Overall, while findings on language in autism have highlighted the heterogeneity of 

language abilities, less is known about grammatical abilities in older ages. This motivates further 

study of language and morphosyntactic abilities in autistic adolescents and young adults. 

Replication of Assessment Performance   

Replication Research Design 

Replicated research is scarce in the literature, despite a need for generalizable findings for 

clinical populations. Aims of replicated research include generalizing findings across studies and 

laying ground for future explanatory and theoretical research (Lindsay & Ehrenberg, 1993; 

Mackey, 2012). Replication studies may vary by to what extent they differ from the original 

study. In close replication, nearly all conditions of the original study are very similar in order to 

establish whether a new finding holds up across studies (Brandt et al., 2014; Lindsay & 

Ehrenberg, 1993). In differentiated replication, the study varies in major aspects of the original 



 

   13 

study, with the aims of extending the generalizability of previous findings (Lindsay & 

Ehrenberg, 1993). Studies may also vary by whether replication is between or within-person; the 

latter should yield less error variance (Sullivan, 2008). If there is failure to replicate, potential 

reasons include: (a) the original or current study may have been flawed; (b) the topic is complex; 

(c) sample sizes are small; (d) the original study was overconfident in statistical results (Amrhein 

et al., 2019; Brandt, 2014; Lindsay & Ehrenberg, 1993; Makel & Plucker, 2015).  

Additional considerations in replication are the validity of assessments and the 

assessment environment. First, while nonstandardized measures vary widely, standardized 

assessments have the advantages of using the same procedures across individuals and being 

familiar and clinically useful (Selin et al., 2019). Potential disadvantages include the testing 

format, which may be too structured for autistic individuals, previous testing experiences which 

may affect willingness to complete assessment, and validity of using measures with populations 

outside the norming sample (McCallum & McCallum, 2017; Thomas et al., 2020). Second, while 

online assessment may be valid for overall language (Raman et al., 2019; Sutherland et al., 2019; 

Waite et al., 2010b), vocabulary (Eriks Brophy et al., 2008), speech (Ciccia et al., 2011; Waite et 

al., 2006), cognitive ability (Hodge et al., 2019), and autism characteristics (Parmanto et al., 

2013; Schutte et al., 2015; Smith et al., 2017), it depends on the testing environment (McCallum 

& McCallum, 2017). Participants must have reliable internet and equipment, with good sound 

recording quality (Raman et al., 2019; Waite et al., 2010a), be able to navigate online assessment 

(Iacono et al., 2016), and perceive online assessment as acceptable (Hodge et al., 2019).  

Instantiated Cases of Replicated Autism Research 

Instantiated cases of replicated autism research come from Howlin (2004) and Miniscalco 

and Carlsson (2021). In Howlin (1984), the aim was to evaluate morphological acquisition of 
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autistic children. The original study found that autistic children were more likely than non- 

autistic peers with typical speech and typical language to omit morphemes, including auxiliaries 

and copulas, past-tense, third-person present-tense, and present progressives (Bartolucci et al., 

1980). Limitations of Bartolucci and colleagues (1980) that motivated replication were: a) the 

original study used frequency counts of morpheme usage errors; b) children were matched to 

non-autistic peers with typical speech and language based on mental age rather than utterance 

length; c) differences in morpheme usage of the groups were large enough that they were likely 

at different places with regard to language acquisition; d) the original study was cross-sectional 

rather than within-person. Nonetheless, Howlin (1984) maintained these study features for 

replication. Participants had the same mental age as those of Bartolucci and colleagues (1980) 

but were two and a half years younger (Mage = 7.9), completed different language assessments, 

and generated a mean of 114 utterances instead of 197. Findings showed that there was a 

significant correlation between the percentage of different morphemes used and the level of 

internal consistency with those reported by Bartolucci and colleagues (1980).  

Miniscalco and Carlsson (2021) implemented a longitudinal case study to track language 

development in six autistic children from ages 3 to 8 years. Participants included three boys and 

three girls, one from each subgroup: autism, autism plus LI, and autism plus LI and ID. 

Outcomes were receptive language, receptive vocabulary, expressive language, speech sound 

production, nonword repetition, narrative skills, communicative functioning, NVIQ, autism 

characteristics, and adaptive behavior, although some of the measures varied across timepoints. 

Analysis revealed that: a) participants had spiky assessment profiles; b) many had persistent 

linguistic difficulties, and; c) the subgrouping remained stable over time, which is perhaps 
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indicative of the persistence of language difficulties at young ages. In all, this within-person 

longitudinal study highlighted the importance of thorough assessment of speech and language 

abilities, as well as the need for further research on language development in older age ranges.  

The Current Study 

 Taking together what is known about language in autism, the current study investigated 

language abilities in minority autistic adolescents and young adults. Research questions were: 

1. Do participants change in relative levels of performance within the group, as a type of 

test-retest reliability? 

2. Does assessment performance differ between in-person and online assessment? 

3. Does speech sound disorder interfere with language assessment performance? 

4. Is there individual variation in their overall oral language performance, including 

individual differences in expressive and overall language? 

5. Are there individual differences in expressive and receptive vocabulary? 

6. Are there individual differences in use of or judgments of finiteness errors? 

Hypotheses 

Given what is known about language abilities in autistic individuals and findings from 

Girolamo et al. (2020), the hypotheses are:  

1. Given that participants are well beyond the age range of dynamic change in language 

acquisition, participants will not change in within-group relative levels of performance. 

2.  Online assessment will be comparable to in-person assessment performance.  

3. Speech sound disorder will not interfere with language assessment performance as long 

as there is suitable sound recording quality.  

4. Overall language performance will be below age expectations, with limited individual 
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differences in expressive and receptive overall language.  

5. Participants will show limited individual differences in their expressive and receptive 

vocabulary.  

6. Participants will show significant individual variation in use of finiteness markers and 

judgment of finiteness errors, with some performing at or near ceiling.  
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Method   

Changes to the Original Study 

 This study replicated and extended Girolamo et al. (2020), which examined potentially 

useful measures for minority autistic adolescents and young adults. Key differences are:  

1. The present study included repeated measures data for a total of three timepoints (i.e., T1, 

T2 and T3). The original study included only T1. 

2. Recruitment at T2 took place in-person and recruitment at T3 took place remotely. 

Recruitment for the original study, or T1, took place in-person. 

3. Because the study at T3 focused on comprehensive language assessment, the protocol 

included assessments on overall language, grammar, vocabulary, NVIQ, autism traits, 

and adaptive behavior. T1 and T2 were feasibility studies and included assessments on 

overall language, grammar, NVIQ, and working memory.  

4. Data collection at T3 took place online due to the COVID-19 outbreak. Data collection at 

T1 and at T2 took place in person in community settings. 

Participants 

Inclusion and Exclusion Criteria  

To be in this study, participants had to: (a) be a racial or ethnic minority, (b) have a 

diagnosis of ASD, (c) be of ages 14 years to 25 years, (d) be native speakers of mainstream 

American English, and (e) have received their education in a 100% self-contained, specialized 

setting at the time of recruitment.  

Participants who did not: (a) have normal hearing, (b) use verbal language, (c) have  

normal or corrected-to-normal vision, or (d) have the ability to complete testing activities, as 

determined by consultation with participants and their caregivers prior to enrolling in the study, 
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were excluded from the study. In the case that potential participants who were not minorities 

were interested in the study, the plan was to assess them for the purpose of including them in the 

broader research program but exclude them from the present analysis. 

Participant Characteristics 

 All participants were a racial and/or an ethnic minority. At T1, 70% were Black/African 

American, 10% multiracial, and 50% Hispanic/Latinx. At T2, 57% were Black/African 

American, 14% multiracial, and 71% Hispanic/Latinx. At T3, 73% were Black/African 

American, 9% multiracial, and 45% Hispanic/Latinx. All participants were male at T1 and T2, 

and one of 11 (9.1%) participants was female at T3. As Table 2 shows, maternal level of 

education was variable, with about half having a high school degree as the highest education 

level completed. At T3, all participants had considerable experience in the public education 

system. Four received their education in specialized classes, one had moved into a GED class 

since T1, and six had exited public education. One of the six was enrolled in community college, 

and five did not receive educational programming. Given their ages and time of diagnosis, 

participants received a pre-DSM-5 diagnosis. On average, participants had a below-typical 

NVIQ (M = 100, SD = 15) and moderate autism characteristics (i.e., t-score = 66-75).  

    Table 2. Participant Demographics 

Participant Demographics 
ID MLE Ed Yrs. NVIQ SS SRS-2 total CA 

T1 T2 T3 
1 N/A    21.1   
2 HS 15.92 93 61 16.6 18.45 18.9 
3 HS 18.79 104 45 20.1 21.91 22.5 
4 MA 19.5 100 73 19.4 21.29 21.9 
5 BA 12.64 75 64 15.3 17.08 17.6 
6 HS 14.28 73 84 15.9 17.73 18.3 
7 AS 14.49 52 62 17.2 18.93 19.5 
8 BA 16.07 93 63 18.9 20.69 21.3 
9 MA 17.82 75 62 21.3  23.6 
10 N/A    17.3   
11 HS 11.41 72 77   17.4 
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12 HS 14.25 75 66   20.3 
13 HS 19.38 63 67   21.6 
M  15.87 79.55 65.82 18.31 19.44 20.3 
SD  2.62 15.29 9.56 2.04 1.72 1.98 

max.  19.5 104 84 21.3 21.91 23.6 

Note. MLE = mother’s level of education. Ed. Yrs. = years of education. 

N/A = not available. HS = high school. MA = master’s. BA = bachelor’s. 

AS = associate's degree or some college. Black/AA = Black/African 

American. Multi = multiracial. Ed. Yrs. = years of education in the public 

education system. NVIQ SS = Raven's 2 standard score (Raven’s 

Progressive Matrices–Second Edition: Manual, 2018). SRS-2 total = Social 

Responsivity Scale-Second Edition total t-score (Constantino & Gruber, 

2012). CA = chronological age. T1 = time 1. T2 = time 2. T3 = time 3. 

Blank space = participant not seen at timepoint. 

Procedures  

Ethics 

 This study received institutional review board approval and followed all ethical 

guidelines. 

Sampling and Participant Selection  

T1. As Figure 1 shows, the author recruited participants in-person using a participant- 

centered approach (Girolamo et al., 2020). Central to this approach was making the completion 

of study activities accessible to participants and their families by shifting the burden of 

completing study activities from participants and their families to the first author. A brief 

summary of procedures follows. 
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Figure 1. Participant-centered approach implemented at T1 

 Initial recruitment took place in partnership with a community organization in a major 

urban area in the Northeast which provided specialized support to adolescents and young adults 

with a diagnosis of ASD. Most were racial/ethnic minorities who qualified for Title I funding, 

spoke English as a first language, and were exempt from state standardized testing. They 

received their education in a special education setting, with 6, 8, or 12 students per class. To 

develop this partnership, the first author, who was a former teacher, traveled from Kansas to 

meet with organizational leaders and staff. Over the course of six meetings from 2015 to 2018, 

the parties discussed broader study aims and the logistics of initial recruitment, which consisted 

of the author distributing and collecting consent-to-contact forms to and from potential 

participants. Visits took place early in the morning or late in the afternoon to minimize 

disruptions to programming. All recruitment materials were written in English at a fourth-grade 

literacy level. The sample was self-selecting, as the expectation was potential participants would 
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bring forms home to their caregivers, discuss their interest in participating, and bring the form 

back to the organization for pick-up or contact the author. 

In consultation, the author contacted each participant by phone or email to provide 

information about the study. The author did not assume families had prior research experience or 

knowledge about research studies and provided a jargon-free overview of the study and a step-

by-step explanation of what participation entailed. In addition, the author encouraged families to 

ask questions and voice concerns. Only after families expressed comfort with proceeding did 

they schedule a time and place for informed consent and assent and assessment. Families 

selected a time and place convenient to them outside of school, which generally meant providing 

informed consent and assent, as well as completing assessment, on nights and weekends in a 

community location, such as a public library.  

T2 and T3. At T2 and T3, the sample was self-selecting. At T2, the author recruited 

participants by contacting previous participants. At T3, the author recruited by re-recruiting 

participants, by contacting an individual who had returned a consent-to-contact form but who 

had not formally enrolled in the study, and by receiving referrals from previous participants. 

Participants provided assent, and caregivers provided informed consent. Participants 

received a $20 gift card and their caregiver $40 upon completing the protocol. 

Sample Size, Power, and Precision 

T1. In the original study (Girolamo et al., 2020), the primary consideration was 

determining the efficacy of individualized assessment for minority autistic adolescents and 

young adults. The determination of sample size did not include power analysis. The target and 

achieved sample size were each 10 participants.  

T2. The primary considerations of T2 were to carry out a replicated case study and to 
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continue building trust and rapport with participants. The determination of sample size did not 

include power analysis. The target sample size was 10 participants, and specifically the same 10 

participants from T1, for a replication of T1 (Girolamo et al., 2020) and to help build a 

sustainable relationship with the participant community. As Table 2 shows, the achieved sample 

size was seven participants. 

T3. At T3, the primary considerations were the feasibility of recruiting participants online 

during the COVID-19 outbreak and the collection of data for a longitudinal case study, with a 

focus on comprehensive language assessment. The determination of sample size did not include 

power analysis. The target sample size was a range of 10 participants, which would allow for a 

replication of Girolamo et al. (2020) and T2, to 20 participants, which would allow for more 

rigorous statistical analysis. The plan was to stop after collecting data from 20 participants or 

after recruitment halted (i.e., no new recruitment after contacting recruitment sources three times 

over two months). As Table 2 shows, the achieved sample size was 11 participants. 

Data Collection 

T1. The author administered direct behavioral assessments in-person to participants in 

community settings. Caregivers sat next to or in the vicinity of participants. Assessment required 

about 60 minutes. Conducting assessment in familiar settings maximized the likelihood of valid 

assessment outcomes, in that research activities took place in a socially appropriate and 

accessible manner (Girolamo et al., 2020).  

T2 and T3. At T2, data collection took place in-person and used the same procedures as 

in T1. At T3, data collection took place online on a Zoom platform. Participants and their 

caregivers used a home tablet or computer to complete research activities, and the author used a 

university-issued desktop paired with a webcam and external audio recorder in their office to 
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administer research activities. Participants completed direct behavioral assessments, and their 

caregivers completed rating scales. Prior to data collection, caregivers helped their child join 

Zoom, and the author coached some parents through how to download and use Zoom. Once on 

Zoom, the author informed participants and their families of when recording would begin and 

end, what to do if an uninvited person joined the meeting, and checked for privacy on each end 

of the call. Next, the author shared their screen with participants on Zoom. Immediately 

following assessment, the author administered rating scales for autism characteristics to 

caregivers. Participation compensation followed the procedures of T1 and T2. On average, the 

protocol required two to two and a half hours. All participants completed the protocol in a single 

session without any demonstrable stress or need for breaks other than to use the bathroom.  

Quality of Measurements 

The author was the only data collector and used the same procedures to enhance the 

quality of measurements for all timepoints. The author completed a rigorous training protocol as 

a Graduate Research Assistant in the LAS Laboratory (PI: Mabel L. Rice), an NIH-funded 

laboratory which has consistently received funding for over 25 years and conducted a 

longitudinal pedigree study on specific language impairment. This training included how to 

successfully implement a participant-centered approach to carry out assessment in community 

settings and how to administer a behavioral assessment protocol that required two and a half to 

four hours. Training required passing reliability checks as a data collector for each of the 

following steps and demonstrating the ability to administer assessments in a standardized manner 

following manual instructions to a variety of participants. 

Specific training procedures are as follows. First, the author read each assessment manual 

and had to demonstrate knowledge of how to administer assessments using standardized 
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instructions from the manual. Second, the author practiced administering each assessment to 

their lab mate. Third, the author practiced administering each assessment to seasoned examiners 

in the lab, some of whom had worked as full-time examiners for years. Fourth, the author 

administered assessments to a practice child, or a child who was not a participant and completed 

assessments explicitly to help train new examiners, in an observation room of the Schiefelbusch 

Speech, Language, and Hearing Clinic at the University of Kansas. During this time, expert 

examiners and the PI observed the author administer assessments through a mirrored wall and 

provided feedback. Additionally, all practice sessions were audio- and video-taped. Fifth, the 

author accompanied a seasoned examiner to observe them administer the assessment protocol to 

an actual participant. Sixth, the author administered the assessment protocol to an actual 

participant while a seasoned examiner observed the data collection session. Furthermore, as all 

data collection sessions in the LAS Lab were, this trial run was audio- and video-taped. Only 

after passing all of these steps was the author allowed to independently collect data; in addition, 

the author had to pass ongoing checks for reliability. Thus, while there were not multiple 

observers, the training process was extensive and continuous. 

Measures 

Instrumentation 

Table 3 displays an overview of the materials used at the three time points. At T1, the 

primary considerations were administering tests the author had trained on in an order that kept 

participants engaged and avoided possible negative order effects that could create frustration or 

fatigue (Girolamo et al., 2020). The order was: (a) CELF-3 (Semel et al., 1995); (b) TEGI (Rice 

& Wexler, 2001); (c) Columbia Mental Maturity Scale (Burgemeister et al., 1972); (d) Wechsler 

Intelligence Scale for Children-Third Edition Digit Span (WISC-III D-Span; Wechsler, 1991).  
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  Table 3. Outcome Measures and Materials Used at Times 1, 2, and 3 

Outcome Measures and Materials Used at Times 1,2, and 3 

Outcome measures Test materials T1 T2 T3 
Expressive language Clinical Evaluation of Language Fundamentals—Third Edition X X  
 Clinical Evaluation of Language Fundamentals—Fifth Edition   X 
Receptive language Clinical Evaluation of Language Fundamentals—Third Edition X X  
 Clinical Evaluation of Language Fundamentals—Fifth Edition   X 
Expressive vocabulary Expressive Vocabulary Test—Third Edition   X 
Receptive vocabulary Peabody Picture Vocabulary Test—Fifth Edition   X 
Sentence repetition Clinical Evaluation of Language Fundamentals—Third Edition X X  
 Clinical Evaluation of Language Fundamentals—Fifth Edition   X 
Non-word repetition Syllable Repetition Task   X 
Speech sound ability Test of Early Grammatical Impairment  X X X 
Nonverbal intelligence Columbia Mental Maturity Scale X X  
 Raven’s Progressive Matrices—Second Edition   X 
Autism characteristics Social Responsiveness Scale—Second Edition   X 
Working memory Wechsler Intelligence Scales for Children Digit Span—Third Edition X X  

T2 and T3. The order of assessments at T2 was the same order as in T1. At T3, in 

addition to the need to consider assessment order, it was also important to minimize switching 

between presentation formats, or between digitized assessments on a screen and live-action 

items. Thus, the order of assessments at T3 was: (a) Syllable Repetition Task (SRT; Shriberg et 

al., 2009); (b) Clinical Evaluation of Language Fundamentals-Fifth Edition (CELF-5; Wiig et al., 

2013); (c) Peabody Picture Vocabulary Test-Fifth Edition (PPVT-5; Dunn, 2019); (d) Expressive 

Vocabulary Test-Third Edition (EVT-3; Williams, 2019); (e) Raven’s Progressive Matrices-

Second Edition (Raven’s 2; Raven’s Progressive Matrices-Second Edition: Manual, 2018); (f) 

Test of Early Grammatical Impairment (TEGI; Rice & Wexler, 2001); and (g) Social 

Responsiveness Scale-Second Edition (SRS-2; Constantino & Gruber, 2012).  

Outcomes 

Primary outcomes were: (a) SRT percentage of consonants correct (PCC), (b) CELF core 

language standard score, (c) CELF expressive language standard score; (d) CELF receptive 

language standard score; (e) PPVT-5 standard score, (d) EVT-3 standard score, (e) TEGI third-

person singular (3s) probe score, (f) TEGI third-person singular past-tense (past) probe score, (g) 
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TEGI Be/Do probe score, (h) TEGI A’ score for Dropped marker, (i) TEGI A’ score for 

Agreement, and (j) TEGI A’ score for Dropped -ing. Secondary measures were the (a) Raven’s 2 

standard score, (b) the SRS-2 total t score (i.e., the standard score provided in the manual).  

Psychometrics 

 All measures are standardized with precedent in the literature as informative and reliable 

for autistic individuals. All are untimed and provide an individual outcome relative to age 

expectations.  

SRT. The SRT (Shriberg et al., 2009) is a nonword repetition task where speakers listen 

to and repeat a nonword of 2, 3, or 4 syllables. Each nonword is comprised of a combination of 4 

consonants (i.e. /b/, /d/, /m/, /n/) and one vowel (i.e., /a/), which are acquired early. In this way, 

the SRT eliminates confounds that may arise if a speaker does not have the target speech sounds 

in their phonetic inventory or has misarticulation issues. The SRT has acceptable to good internal 

reliability coefficients for children with typical speech (.71-.88), good to excellent coefficients 

for children with speech disorders (.83-.92), and high interrater reliability for transcription (.88; 

Shriberg & Lohmeier, 2008). Six-year-old autistic children with a FSIQ of at least 70 had a 

lower competence (i.e., percentage consonants correct [PCC]; M = 92.0, SD = 5.9), encoding 

score (M = 64.5, SD = 30.1), memory (M = 89.8, SD = 15.4), and transcoding scores (M = 93.4, 

SD = 8.2; Shriberg & Mabie, 2017) than non-autistic peers with typical speech and language.  

CELF. The CELF (Semel et al., 1995; Wiig et al., 2013) is an overall oral language 

measure for ages 5 years to 21;11. The CELF-3 is composed of six untimed subtests, and the 

CELF-5 is composed of seven untimed subtests, respectively. Each subtest raw score can be 

transformed into a standard score (M = 10, SD = 3). Some stimuli may be repeated. Subtest 

standard scores can be transformed into composite scores for expressive language, receptive 
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language, and a total language score (M = 100, SD = 15). The CELF-3 has a floor of 50, and the 

CELF-5 has a floor of 40. Examinees do tasks such as looking at pictures and talking about 

them, responding to questions, and repeating words and sentences. Both versions are available in 

a physical format, and the CELF-5 is also available in a digital format. 

Because this study used the most recent version of the test, this section reports the 

norming sample for the CELF-5. The CELF-5 norming sample included over 3,000 English 

speakers representative of the U.S. population ages 5 years to 21 years in terms of age, sex, 

race/ethnicity, geographic region, and parent/caregiver education level. Performance varied little 

across adolescence and young adulthood, with good to excellent reliability for the 17;00-21;22 

group (r = .82-.95). Test-retest reliability for the oldest age band in the norming sample (i.e., 

12;00-16;11) was variable: (a) excellent for Word Classes (.90) and the Expressive Language 

Index (.91), (b) good for the Core Language Score (.88), Recalling Sentences (.87), Receptive 

Language Index (.86), and Sentence Assembly (.84), and (c) acceptable for Understanding 

Spoken Paragraphs (.79), Semantic Relationships (.72) and Formulated Sentences (.69). The 

CELF-5 included a sample of autistic individuals (n = 69, Mage = 10.4, SDage = 3.5), ranging in 

age from 5;0-21;11 and with an IQ over 60. The autistic sample performed lower on all subtests 

and index scores than non-autistic peers matched on age, race/ethnicity, sex, and parent 

education level. Subtest reliability coefficients were excellent and ranged from .91 to .97. 

Previous work has employed the CELF to assess language abilities in autistic children  

with and without LI (Bennett et al., 2014; Kjelgaard & Tager-Flusberg, 2001; Riches et al., 

2010), in comparison to autistic children with ID (Bennett et al., 2014) and children with 

SLI (Schaeffer, 2018), and in minority autistic adolescents and young adults (Girolamo et al., 

2020). CELF scores have correlated with measures of spontaneous speech in autistic children 
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and may measure the same underlying linguistic constructs (Condouris et al., 2003).  

PPVT-5. The PPVT-5 (Dunn, 2019) is a receptive vocabulary assessment. It is designed 

for ages 2;6 years (years; months) to over 90 years. Raw scores can be translated into a standard 

score (M = 100, SD = 15). Examinees look at a set of pictures and point at or verbally indicate 

which picture corresponds to a one-word verbal stimulus. The PPVT-5 is available in a physical 

format or a digital format that can be presented on a screen.  

The norming sample included 2,720 English speakers representative of the U.S. 

population ages 2;6 to over 90 in terms of age, sex, race/ethnicity, geographic region, and 

parent/caregiver education level. Reliability was excellent for ages 14;0 to 24;11 (r = .95-.97). 

Test stability reliability for ages 12;0-24;11 was good (r = .86). Autistic individuals with 

language disorder (n = 118) comprised 0.7% of the norming sample (Mage = 11.0, SD = 4.0), 

11.9% of whom were African American, 8.5% Hispanic, 10.2% Hispanic, and 11.9% female. 

None had ID or neurological conditions. Performance on the PPVT-5 was significantly lower 

than non-autistic peers matched for age, race/ethnicity, parent education level, and sex. PPVT 

scores have differentiated autistic children with LI and autistic children without LI (Condouris et 

al., 2003; Kjelgaard & Tager-Flusberg, 2001), as well as correlated with CELF total, EVT, and 

nonword repetition scores (Condouris et al., 2003).  

EVT-3. The EVT-3 (Williams, 2019) is an expressive vocabulary assessment for 

individuals ages 2;6 years to over 90 years. Raw scores can be translated into a standard score (M 

= 100, SD = 15). Examinees look at a picture and provide a one-word label or synonym in 

response to a one-word verbal stimulus. The EVT-3 is available in a physical and a digital format 

via Q-Global that can be presented on a screen. 

The demographics of the norming sample are the same as the demographics of the PPVT- 
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5. Reliability was excellent for the total norming sample (.97) and age ranges 14;0 to 24;11 

(range = .95-.97). For ages 12;0-24;11, test-retest reliability was excellent (.93). Autistic 

individuals performed lower than their non-autistic peers matched for age, race/ethnicity, parent 

education level, and sex. EVT scores have differentiated autistic children with and without LI 

(Condouris et al., 2003; Kjelgaard & Tager-Flusberg, 2001), varied together with FSIQ in 

autistic children with and without LI (Kjelgaard & Tager-Flusberg, 2001), and correlated with 

CELF total and PPVT-III standard scores (Condouris et al., 2003). 

Raven’s 2. The Raven’s 2 (Raven’s Progressive Matrices–Second Edition: Manual, 

2018) is a nonverbal test of general cognitive ability for ages 4 years to 90 years. It uses minimal 

verbal instruction and is untimed, making it more widely accessible (Franklin, 2017; Nader et al., 

2016). In contrast to measures of NVIQ, using verbal IQ tests or IQ tests requiring more verbal 

language abilities may confound performance in autistic children, especially those with below-

typical language (Grondhuis et al., 2018). The Raven’s 2 is available in both a physical and a 

digital format with options for a short and long form. In this assessment, participants look at a set 

of images and select an image to complete the set. Because the digital version uses item response 

theory, the digital Raven’s 2 produces only ability scores and standard scores (M = 100, SD = 

15).  

The norming sample included 2,275 individuals representative of the U.S. population 

ages 4;0 to 90;11 in terms of age, education, race/ethnicity, geographic region, and gender. 

Autistic individuals comprised 0.2% of the total sample. Reliability for the digital long form 

was good (r =.89) and the same as that of the paper form for ages 17;0-19;11 and 20;0-24;11. 

Test-retest reliability of the digital long form for ages 17-54 was good and the same as that 

of the paper form (.89).  
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TEGI. The TEGI (Rice & Wexler, 2001) provides information on grammatical abilities. 

It is designed for children in an age range of dynamic change in accuracy of morphosyntax 

beginning at 3 years and likely to show mastery by 8;11. It includes a phonological probe to 

demonstrate that examinees are able to produce the speech sounds marking tense in English, 

probes on third-person singular present tense, third-person singular past tense, and Be/Do third-

person forms, which can be summarized into an elicited grammar composite score and a screener 

score. The TEGI also includes a GJ subtest, which examines dropped marker, agreement errors, 

and dropped progressive -ing. Examinees name pictures, look at pictures and talk about them, 

respond to questions or stimuli, and listen to sentences. On the BE/DO probe, examinees respond 

to stimuli by talking to an inanimate object (i.e., a puppet). Adultlike performance is about 95%.  

The norming sample included 837 speakers of mainstream American English with 

adequate hearing and vision, the ability to complete a standardized test, and with the ability to 

produce sounds that mark finiteness in English. Children with typical language (n = 393, ages 

3;0 to 6;11) were representative of the U.S. population in terms of age, gender, race/ethnicity, 

geographic region, and parent education level. Children with a language disorder (n = 444, ages 

3;0 to 8;11) were stratified by age only. Test-retest reliability was good to excellent for all probes 

(range = .82-.92), excellent for the elicited grammar composite (.95), and variable for the GJ 

task. Reliability was lower for 4;00 to 4;05 age group (range = .37-.43) than the 4;06 to 4;11 age 

group (range = .65-.82), and both age groups were younger than the expected age of mastery.  

Previous work has employed the TEGI to investigate interindividual variation in autistic 

children with and without LI (Barton-Hulsey & Sterling, 2020; Modyanova et al., 2017; Roberts 

et al., 2004; Sterling, 2018; Sterling et al., 2012). The TEGI has been sensitive to interindividual 

variation in autistic children, adolescents and young adults of varying NVIQ from near floor to 
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the typical range (Barton-Hulsey & Sterling, 2020; Girolamo et al., 2020). Given that the TEGI 

compares morphosyntactic performance relative to the adult grammar and that tense marking is a 

clinical marker of LI (Rice & Wexler, 1996), it is an informative measure.  

SRS-2. The SRS-2 (Constantino & Gruber, 2012) is a measure of social impairment 

relevant to ASD for ages 2;6 years through adulthood. The respondent rates 65 items on 

behaviors to indicate severity level. Raw scores are transformed into a total t score (i.e., a 

standard score), as well as subtest t scores for social awareness, social cognition, social 

communication, social motivation, and RRBI. Each t score corresponds to a level: within normal 

limits, mild, moderate, and severe. The SRS-2 is available in both a physical and a digital format.  

The norming sample included 2,025 school-age reports on 1,014 children ages 4 to 18, as 

well as 2,210 adult reports on 702 adults ages 18 to 89. Both groups were representative of the 

U.S. population in terms of gender, race/ethnicity, parent educational level, and geographic 

region. Both reports had very strong internal consistency (M = .95). The clinical sample included 

4,891 individuals with a diagnosis of ASD or of a related condition of ages 4 to 18, 2.7% of 

whom were African American, 4.5% Hispanic or Latino, and 4.7% of multiple racial/ethnic 

backgrounds. Internal consistency was very strong (.95), with higher scores for the clinical 

sample than non-autistic peers.  

Previous work has found the SRS-2 to have high diagnostic agreement with the CARS-2 

(Schopler et al., 2010) yet to measure different constructs as the CARS-2 (Chen et al., 2018). In 

addition, the SRS may be valid for adults, in that SRS factors strongly associated with autism 

characteristics and behavioral measures and in that SRS factors differently related to dimensions 

of social or behavioral domains (i.e., domains of autism characteristics; Chan et al., 2017). 
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Analysis 

Data Diagnostics 

 All scorable responses were included in the analysis at T1, T2, and T3. For example, if a 

participant completed a subtest of the TEGI but had unscorable responses, their responses would 

not be included in analyses other than descriptive analysis to demonstrate the proportion of 

scorable, unscorable, and other types of responses. Because the author administered assessments 

to participants, there were no criteria for deciding when to infer missing data.  

Data Transformations 

 Data transformations allowed for the comparison outcomes across assessments. Any 

missing data was due to participants providing unscorable responses, or on the TEGI in rare 

instances, no response. Such instances were left as missing data. All scoring followed the 

standardized instructions and used the standard scores provided in the assessment manuals.  

SRT. The author used raw scores to calculate a competency score, an encoding score, a 

memory score, and a transcoding score. A competency score was the total percentage of 

consonants correct (PCC). An encoding score was the number of within-class substitutions, 

where class referred to the number of syllables (i.e., classes of 2, 3, or 4 syllables), divided by the 

number of substitution errors; this total was multiplied by 100. To calculate the memory score, 

the author completed the following calculation: 100*(1+(LN(3 syllable PCC/2 syllable PCC))). 

Last, the transcoding score was the difference between 100 and the percentage of total items with 

additions. Analysis compared scores from participants with those of 17-year-olds with typical 

speech and typical language in the norming sample (PCC: M = 96.4, SD = 3.9, encoding: M = 

62.5, SD = 30.6; memory 3/2: M = 97.1, SD =3.0; transcoding: M = 97.8, SD = 2.9; Lohmeier & 

Shriberg, 2011).  
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CELF-5. Subtest raw scores were transformed into standard scores, including composite 

standard scores for the Expressive Language Index (ELI), Receptive Language Index (RLI), and 

Core Language Score (CLS). Individual difference scores were also calculated by subtracting the 

RLI from the ELI following instructions in the assessment manual.  

PPVT-5 and EVT-3. Raw scores were transformed into standard scores. To calculate 

individual difference scores, each PPVT-5 standard score was subtracted from EVT-3 standard 

scores (Williams, 2019). Positive values marked a stronger expressive than receptive vocabulary, 

and negative values marked a stronger receptive than expressive vocabulary. 

Raven’s 2. Because the online version of this assessment uses item-response theory, each 

participant saw a different set of items. Thus, only standard scores were available. 

TEGI. The percentages correct for the third-person singular (3s), past tense probe (past), 

BE, and DO probe were calculated following tables from the assessment manual. Raw scores 

from the GJ task were transformed into three A’ scores for Dropped Marker, Agreement, and 

Dropped -ing following tables from the assessment manual.  

SRS-2. Raw scores for subtest scales (i.e., social awareness, social cognition, social 

communication, social motivation, restricted interests and repetitive behavior) were transformed 

into t scores and a composite, total t score. As the standard scores provided in the assessment 

manual, t scores corresponded to severity level: within typical limits, mild, moderate, and severe.  

Analytic Strategies 

Analyses included descriptives, including Shapiro-Wilk tests (Shapiro & Wilk, 1965) and 

nonparametric measures, including Freidman tests (Friedman, 1937) and Spearman’s rank-order 

correlations. Interpretation of effect sizes was as follows: very strong (.8-.99), strong (.6-.79), 

and moderate (.4-.59). In addition, analyses used an a priori significance level of p < .05. A 
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description of analyses per hypothesis follows. 

RQ1 & RQ2. To test whether participants changed in relative levels of performance 

within the group across timepoints and assessment methods, analysis included descriptives and 

inspection of outcomes across timepoints and methods. To compare CELF and TEGI scores 

across T1, T2, and T3, analysis included descriptives and a Friedman test (1937).  

RQ3. To test whether speech sound disorder interfered with language assessment 

performance, analysis included inspection of outcomes on the TEGI phonological probe and the 

SRT. If the participant failed the TEGI phonological probe, the TEGI is invalid.  

RQ4. To test whether participants had below typical overall language performance with 

limited individual differences in expressive and receptive language, analysis included 

descriptives of group and individual outcomes for the CELF-5 total language, expressive 

language, receptive language, and receptive-expressive language difference scores, as well as 

correlations with demographic and cognitive variables. 

RQ5. To test whether participants had below typical vocabulary with limited individual 

differences in expressive and receptive vocabulary, analysis included descriptives of group and 

individual EVT-3 standard score, PPVT-5 standard score, and receptive-expressive vocabulary 

difference score, as well as correlations with demographic and cognitive variables. 

RQ6. Assuming participants passed the TEGI phonological probe, to test whether 

participants showed individual variation in use of finiteness markers and judgment of 

finiteness errors, analysis included descriptives of group and individual outcomes on the TEGI 

3s, past, BE, and DO, probes and on GJ A’ scores for Dropped Marker, Agreement, and Dropped 

-ing. Analysis also included correlations of TEGI outcomes with demographic and cognitive 

variables.  
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Results 

Participant Flow 

 At T2, re-recruiting participants from T1 resulted in seven participants who completed 

assessment; two were unavailable during the time of data collection. At T3, recruitment resulted 

in 11 participants, eight of whom were previous participants. Of the eight previous participants at 

T3, seven had completed assessment at all three timepoints, and eight had completed assessment 

at two timepoints (i.e., T1 and T3). Of the new participants at T3, two were participant referrals 

and one had previously turned in a consent-to-contact form but not participated in the study. 

Attrition occurred for unknown reasons for four participants from T1.  

Recruitment 

 Recruitment and data collection for T1, T2, and T3 took place from 2018 to 2020. There  

was approximately one year between timepoints. 

Missing Data 

 There were no missing data for the timepoints of this study (i.e., T2 or T3). However, at 

T2, one participant was unavailable for assessment, and thus, only completed assessment at T1 

and T3.  

An Overview of Assessment Profiles  

 As Figure 2 shows, on average, at T3, participants performed below age expectations on 

language and NVIQ assessments. All participants had expressive and receptive language scores 

below age expectations. Participants 3 and 6 were relatively high performers in the group. Yet 

while participant 3 had typical expressive and receptive vocabulary, as well as typical NVIQ, 

participant 6 had below-typical vocabulary and NVIQ scores. Participants 2 and 4 had ceiling 

effects on most TEGI subtests and typical NVIQ but scored below age expectations on other 
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language tasks. Participant 13 had a ceiling effect only on the TEGI GJ tasks (i.e., TEGI DM, 

TEGI -ing, and TEGI AGR) and an NVIQ < 70. Participants 5, 7, 8, 9, 11, and 12 performed at 

below adultlike levels on the TEGI, but participant 5 had typical receptive vocabulary, and 

participant 8 had a typical NVIQ. Participants 7, 8, 9, 11, 12, and 13 had assessment scores 

below age expectations, with participant 5 having an NVIQ < 70. Thus, while language abilities 

were typically lower than age expectations, there was heterogeneity in outcomes. 

 
Figure 2. Individual Assessment Profiles as Standard Scores at T3.  

a CELF, EVT, PPVT, and Raven’s M = 100, SD =15. b TEGI and SRT max. = 100%. EG = 
elicited grammar. DM = GJ dropped marker. AGR= GJ agreement. PCC = percentage 

consonants correct. 

RQ1 and RQ2: Do Participants Change in Relative Performance Levels Within the Group? 

Overall, Expressive, and Receptive Language 

 On average, participants did not change in relative performance levels within the group. 

A Friedman test revealed that CELF total scores did not significantly differ from T1 (Mdn = 

50.00), to T2 (Mdn = 50.00), to T3 (Mdn = 53.00), χ2(2) = 1.182, p = .554 (Friedman, 1937). 

CELF receptive language scores did not significantly differ from T1 (Mdn = 50.00), to T2 (Mdn 

= 50.00), to T3 (Mdn = 59.00), χ2(2) = 1.200, p = .549. CELF expressive language scores did not 
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significantly differ from T1 (Mdn = 50.00), to T2 (Mdn = 50.00), to T3 (Mdn = 56.50), χ2(2) = 

1.368, p = .504, either. Therefore, there was no change over time greater than chance. 

 
Figure 3. CELF total, receptive language (RL), and expressive language (EL) standard scores by 

participant across T1, T2, and T3 

 As Figure 3 shows, some participants had stable CELF scores and some had scores which 

varied across timepoints and assessment methods. One consideration is that the CELF-3, which 

was used at T1 and T2, has a floor of 50, whereas the CELF-5, which was used at T3, has a floor 

of 40. Therefore, the floor level varies from one test to the other. One way of interpreting 

individual differences is by floor effects within the same version of the CELF. Participants 2, 4, 

5, 7, and 8 showed floor effects at T1 and T2. Participants 5, 7, and 8 had stable scores at or near 

floor across all timepoints. In contrast, participants 2 and 4 showed increases in CELF scores 

between T2 and T3, which coincided with differences in assessment method. Participants 3 and 6 

had scores which varied over time. Participant 3 had higher scores for total language and 

receptive language at T2 compared to T1 and T3, but their expressive score at T3 was higher 

compared to T1 and T2. Participant 6 had increases in their total language score from T1 to T3, 

and higher performance at T2 for receptive and expressive language compared to T1 and T3. 
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Grammar 

 On average, participants did not change in relative performance levels within the group. 

The TEGI screener, or the average of the third-person singular present and past-tense probes, is a 

short form of the elicited grammar (EG) score, which is the average of the third-person singular 

present, past-tense, BE, and DO probes. A Friedman test showed that screener scores did not 

significantly differ from T1 (Mdn = 98.50), to T2 (Mdn = 97.00), to T3 (Mdn = 93.00), χ2(2) 

= .353, p = .838 (Friedman, 1937). TEGI EG scores did not significantly differ from T1 (Mdn = 

98.00), to T2 (Mdn = 98.00), to T3 (Mdn = 90.00), χ2(2) = .240, p = .887.  

 
Figure 4. TEGI outcomes by participant across T1, T2, and T3  

 As Figure 4 shows, some participants had stable TEGI scores and some had scores which 

varied across timepoints and assessment methods, although their relative ranking was stable. One 

way of interpreting individual differences is by ceiling effects. Participants 2, 3, 4, and 6 had 

stable, near-ceiling scores across T1, T2, and T3. In contrast, participants 5, 7, and 8, had 

variable outcomes, although the differences may not be clinically meaningful. Participant 5 

scores changed slightly from T1 to T2 to T3. Participants 7 and 8 had significantly lower scores. 
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Participant 7 scores increased from T1 to T2 before decreasing from T2 to T3. Participant 8 

scores decreased from T1 to T2 before increasing from T2 to T3. Overall, without significant 

differences across timepoints and methods, subsequent sections report out outcomes from T3. 

RQ3: Does Speech Sound Disorder Interfere with Language Assessment Performance? 

 As Table 4 shows, all participants had 100% accuracy on the TEGI phonological probe 

and were able to produce the sounds for finiteness-marking in English. However, most SRT 

scores were mostly below ceiling. Since most participants showed few transcoding difficulties, 

individual differences in verbal working memory (VWM) rather than neuromotor difficulties 

may have influenced performance (Shriberg et al., 2012).  

         Table 4. Score Summary for TEGI Phonological Probe and SRT 

Score Summary for TEGI Phonological Probe and SRT 
ID CA TEGI Phono SRT 

    PCC ENCOD MEM TRANS 
M 20.26 100.00 74.18 68.42 80.48 97.98 
SD 1.98 0.00 13.76 15.49 23.87 3.57 

max 23.63 100 98 100 100 100 

Note. CA = chronological age. TEGI = Test of Early Grammatical 

Impairment (Rice & Wexler, 2001). TEGI Phono = phonological 

probe. SRT = Syllable Repetition Task (Shriberg et al., 2009). SRT 

administered at T3 only. PCC = percent consonants correct 

(competence score). ENCOD = encoding score. MEM = memory 

score. TRANS = transcoding score. 

Analysis explored relationships between SRT scores and language assessment outcomes. 

Because there was a very strong, positive relationship between competence scores and encoding 

scores, rs(11) = .909, p < .001, subsequent analysis used only competence scores (i.e., PCC). As 

Table 5 shows, there was a very strong, positive relationship between competence scores and 

CELF-5 expressive language and TEGI 3s scores. There was a strong, positive relationship 
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between competence scores and CELF-5 receptive language and TEGI dropped marker scores. 

SRT memory and transcoding scores had fewer effects. There was a strong, positive relationship 

between transcoding scores and TEGI DO scores. In all, scores indicative of overall mastery and 

correct auditory-perceptual representations, rather than VWM or speech motor planning, tended 

to associate with language assessment scores. 

 Table 5. Correlations Between Language Assessment Outcomes 
Correlations Between Language Assessment Outcomes 

 EL PPVT-5 EVT-3 PCC Mem Trans 3s Past Be Do DM AGR -ING 
RL .73* .65* .81** .69* .21 .44 .81** .57 .34 .38 .64* .67* .75** 
EL  .55 .66* .94** .58 .51 .82** .47 .46 .32 .65* .58 .53 
PPVT-5   .93** .59 .15 .39 .73* .23 .48 .36 .76** .73* .87** 
EVT-3    .51 .13 .31 .69* .14 .63* .37 .85** .84** .90** 
PCC     .49 .25 .82** .48 .48 .10 .64* .56 .43 
MEM      .25 .45 -.05 -.01 -.10 .20 .06 .06 
TRANS       .17 -.05 .14 .80** .37 .37 .50 
3s        .63 .61* .16 .76** .74** .68* 
PAST         .21 .38 .32 .49 .31 
BE          .27 .73* .76** .57 
DO           .39 .54 .56 
DM            .95** .90** 
AGR             .92** 

Note. * = p < .05. ** = p < .001 RL = CELF-5 Receptive Language. EL = CELF-5 Expressive Language. PCC = SRT 

percentage consonants correct (i.e., competence score). MEM = SRT memory score. TRANS = SRT transcoding score. 3s = 

TEGI third-person present-tense probe. PAST = TEGI third-person past-tense probe. TEGI BE = Be probe. DO = TEGI Do 

probe. DM = TEGI GJ dropped marker. AGR = TEGI GJ agreement. -ING = TEGI GJ dropped -ing. 

RQ4: Are There Individual Differences in Expressive and Receptive Language Ability? 

        Table 6. Summary of CELF-5, PPVT-5, and EVT-5 Standard Scores 

Summary of CELF-5, PPVT-5, and EVT-3 Standard Scores 

 CELF-5 PPVT-5 EVT-3 Vocab Diff. 

 Total RL EL Diff 
M 52.27 57.91 56.64 -1.27 68.64 71.82 3.18 
SD 12.22 8.69 15.97 5.26 15.38 14.30 7.18 

Max 79 73 91 9 100 109 16 



 

   41 

Note. RL = CELF-5 receptive language index score. EL = CELF-5 expressive language 

index score. CELF-5 difference score = expressive standard score - receptive language 

score. Difference score = EVT-3 standard score - PPVT-5 standard score.  

Receptive 

As Table 6 shows, receptive language scores were typically near floor. As Table 5 shows, 

receptive language associated with other language outcomes. There was a very strong positive 

relationship with expressive vocabulary, which was consistent with test norming data (CELF-5 

RLI and EVT-2 r = .72; Wiig et al., 2013), as well as with TEGI 3s scores. There was also a 

strong positive relationship with: (a) expressive language, which was consistent with test 

norming data (CELF-5 ELI and RLI r = .76; Wiig et al., 2013); (b) receptive vocabulary, which 

was consistent with test norming data (CELF-5 RLI and PPVT-5 r = .72; Dunn, 2019); (c) SRT 

competence; (d) TEGI GJ dropped marker; (e) TEGI GJ agreement, and; (f) TEGI GJ dropped -

ing scores. As Table 7 shows, there were no significant effects of child variables on receptive 

language scores. 

   Table 7. Correlations Between Language Outcomes and Child Variables 
Correlations between Language Outcomes and Child Variables 

Language Age 
 

Ed. Yrs. 
 

MLE 
 

SRS-T 
 

Raven's 2 
CELF-5 RL -.15  .02  -.39  .01  .60 
CELF-5 EL -.12  .01  -.33  .05  .33 
CELF-5 Diff .34  .31  .09  .08  .08 
PPVT-5 .00  .13  -.09  -.15  .37 
EVT-3 -.18  -.10  -.28  .01  .37 
Vocab Diff .40  .03  -.21  .16  .39 
TEGI 3s .17  .22  -.17  -.08  .54 
TEGI Past .38  .48  -.18  -.02  .73* 
TEGI BE .36  .43  .03  -.44  .23 
TEGI DO -.19  -.02  .13  -.25  .52 
TEGI DM .11  .37  .10  .03  .38 
TEGI AGR .21  .46  .09  -.16  .56 
TEGI -ING -.04  .17  .10  -.04  .53 
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Note. * = p < .05. RL = receptive language. EL = expressive language. CELF-5 Diff = CELF-5 

difference score. Vocab Diff = Vocabulary difference score. EG = elicited grammar composite. -

ing = Dropped -ing. DM = dropped marker. AGR = agreement. Ed. Yrs. = years of education. 

MLE = maternal level of education. SRS-T = SRS total t-score. 

Expressive 

As Table 6 shows, expressive language scores were generally near floor. As Table 7 

shows, there were no significant effects of child variables on expressive language scores. 

However, as Table 5 shows, expressive language associated with other language outcomes. 

There was a very strong, positive relationship with SRT competence scores, as well as with 

TEGI 3s scores. In addition, there was a strong, positive relationship with expressive vocabulary, 

which was consistent with test norming data (CELF-5 and EVT-2 r = .70; Wiig et al., 2013), as 

well as with TEGI GJ dropped marker scores. 

Individual Receptive-Expressive Language Differences 

As Table 6 shows, on average, there were no significant receptive-expressive language 

differences, although individual outcomes varied. Participant 3 had significantly stronger 

expressive than receptive language at the p < .05 level (difference score = 9; Wiig et al., 2013) 

As Table 7 shows, there were no significant effects of child variables, and there were no 

significant relationships with other language scores. 

RQ5: Are There Individual Differences in Expressive and Receptive Vocabulary? 

Receptive 

As Table 6 shows, receptive vocabulary scores were generally below typical, with 

interindividual variation. As Table 5 shows, receptive vocabulary associated with other language 

assessment outcomes. There was a very strong, positive relationship with expressive vocabulary, 
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which was consistent with test norming data (PPVT-5 and EVT-3 r = .77; Williams, 2019), as 

well as with TEGI GJ dropped -ing scores. There was a strong, positive relationship with: (a) 

TEGI 3s; (b) TEGI GJ dropped marker; (c) TEGI GJ agreement, and; (d) CELF-5 receptive 

language scores. As Table 7 shows, there were no significant effects of child variables on 

receptive language scores. 

Expressive 

As Table 6 shows, EVT-3 scores were typically below age expectations, with individual 

variability. As Table 5 shows, expressive vocabulary associated with other language outcomes. 

There was a very strong, positive relationship with (a) CELF-5 receptive language; (b) receptive 

vocabulary; (c) TEGI GJ dropped marker; (d) TEGI GJ agreement, and; (e) TEGI dropped -ing 

scores. In addition, there was a strong, positive relationship with: (a) TEGI 3s; (b) TEGI BE, 

and; (c) CELF-5 expressive language scores. As Table 7 shows, there were no effects of child 

variables. 

Individual Receptive-Expressive Vocabulary Differences 

As Table 6 shows, on average, there were no significant receptive-expressive vocabulary 

differences, although individual outcomes varied. Participants 3 (difference score = 9), 8 

(difference score = 16), and 11 (difference score = 11) had statistically significant receptive-

expressive vocabulary differences at the p < .05 level, such that their expressive vocabulary was 

stronger than their receptive vocabulary (William, 2019). Conversely, participant 5 had a 

statistically significant receptive-expressive vocabulary difference at the p < .05 level (difference 

score = -11), such that their receptive vocabulary was greater than their expressive vocabulary 

(Williams, 2019). There were no significant relationships with other language assessment 

outcomes. As Table 7 shows, there were no significant effects of child variables on 
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receptive-expressive vocabulary differences.  

RQ6: Are There Individual Differences in Use of Finiteness Markers or Judgments of 

Finiteness Markers? 

Use of Finiteness Markers  

As Table 8 shows, finiteness-marking probe scores for 3s, third-person past tense, BE, 

and DO, as well as the elicited grammar composite (i.e., the average of the four probe scores) 

score, were typically below ceiling. To compare, young children ages 6;6-6;11 typically show 

ceiling effects on these probes (Rice & Wexler, 2001). However, there was variability. As Table 

5 shows, there was a strong, positive relationship between TEGI 3s scores and: (a) TEGI BE; (b) 

GJ dropped marker; (c) GJ agreement scores, and; (d) dropped -ing scores, consistent with test 

norming data (Rice & Wexler, 2001). There was also a very strong, positive relationship with 

CELF-5 receptive language, CELF-5 expressive language, and; SRT competence scores, as well 

as strong, positive relationships with expressive vocabulary and receptive vocabulary scores. 

Further, there was a strong, positive relationship between TEGI BE scores and TEGI dropped 

marker, TEGI dropped -ing, TEGI 3s, and expressive vocabulary scores. There was only a 

strong, positive relationship between TEGI DO scores and SRT transcoding scores. 

As Table 7 shows, there were nearly no significant effects of child variables. There was 

only a strong, positive relationship between TEGI past tense probe scores and NVIQ, which was 

unexpected relative to test norming data, rs(11) = .728, p < .05 (Rice & Wexler, 2001), and twice 

the effect size reported in Roberts and colleagues (2004; past and NVIQ r = .359, p < .01). 

          Table 8. Score Summary of TEGI Outcomes 

Score Summary of TEGI Outcomes 

Measure M SD Max 
Grammatical production    
   Third-person singular 72.5 30.4 100 
   Past-tense overall 83.9 26.5 100 
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   Auxiliary & copula BE 81.1 19.2 100 
   Auxiliary DO 63.7 40.5 100 
Elicited grammar composite 74.1 21.7 100 
GJ dropped marker 68.5 24.5 100 
GJ dropped -ing 73.5 29.4 100 
GJ agreement 70.8 29.3 100 

Note. Elicited grammar composite = average of four 

grammatical production probes, or third-person singular, 

past-tense, BE and DO.  

Judgments of Finiteness Errors 

As Table 8 shows, although GJ scores for finiteness errors were, on average, below 

ceiling, there was variability. As Table 7 shows, there were many relationships between each of 

the GJ scores and other TEGI scores. There was a very strong, positive relationship between GJ 

dropped marker scores and GJ agreement scores, which was higher than the correlation reported 

in Barton-Hulsey & Sterling (2020) of r = .69, p < .01, as well as GJ dropped -ing scores. There 

was also a very strong, positive relationship between GJ agreement and GJ dropped -ing, which 

is higher than the correlation reported in Barton-Hulsey & Sterling (2020) of r = .73, p < .01. In 

addition, there was a strong, positive relationship between each of the GJ scores and the 3s probe 

scores. There was a strong, positive relationship between the GJ dropped marker and GJ 

agreement scores, respectively, and BE scores.  

In addition to within-TEGI relationships, there were also relationships between the GJ 

scores and other language assessments. TEGI GJ dropped marker scores had a very strong, 

positive relationship with expressive vocabulary scores, as well as a strong, positive relationship 

with: (a) CELF-5 receptive language; (b) CELF-5 expressive language; (c) receptive vocabulary, 

and; (d) SRT competence scores. TEGI GJ agreement scores had a very strong, positive 

relationship with expressive vocabulary scores, as well as a strong relationship with CELF-5 
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receptive language and receptive vocabulary scores. TEGI GJ dropped -ing scores had a very 

strong, positive relationship with receptive vocabulary scores and expressive vocabulary scores, 

as well as a strong relationship with receptive language scores. As Table 7 shows, there were no 

significant effects of child variables. Overall, these findings support the validity of TEGI as a 

diagnostic assessment for LI in autistic individuals. 

Summary 

 In all, participants did not change in their relative performance within the group across 

timepoints or assessment methods. Overall language assessment was below age expectations, 

with limited differences between expressive and receptive language. While vocabulary outcomes 

were typically below age expectations, over one-third of participants had significant differences 

between their receptive and expressive vocabulary, such that 27% had stronger expressive than 

receptive vocabulary and 9% had stronger receptive than expressive vocabulary. On average, the 

use of finiteness markers and judgments of morphosyntax were below ceiling, although there 

was interindividual variation. These findings add to the empirical evidence base supporting the 

TEGI as an informative measure for this population. Finally, there were nearly no effects of child 

variables (i.e., age, years of education, MLE, autism characteristics, and NVIQ) on language 

assessment outcomes, and participants were capable of producing the sounds for finiteness-

marking in English. 
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Discussion 

This report investigated the language abilities of autistic minority young adults. 

Administering an extensive assessment protocol was informative, replicated findings from 

Girolamo et al. (2020), and extended what is known about longitudinal stability across multiple 

dimensions of language. These findings have implications for understanding the validity and 

reliability of assessment for autistic participants such as the ones in this study, as well as for 

understanding the nature of language impairment in adolescence and young adulthood. 

Longitudinal Consistency of Assessment 

Participants had consistent overall language, vocabulary, and morphosyntactic 

assessment outcomes in terms of relative group rank across three timepoints over three years. 

Performance on the CELF was consistent and near floor, with scores not changing significantly 

across timepoints. While TEGI outcomes were more variable across participants, performance 

did not change significantly across timepoints. Consistent with previous work (Girolamo et al., 

2020), speech production likely did not interfere with language assessment performance. On one 

hand, participants showed mastery of the speech sounds used for tense-marking in English. In 

addition, while overall competence scores on a nonword repetition task were below ceiling, 

participants showed near-ceiling transcoding scores, which suggest they did not have neuromotor 

difficulties as related to speech sound planning (Shriberg et al., 2012). Overall, comprehensive 

language assessment resulted in longitudinal consistency in a sample of autistic adolescents and 

young adults.  

 This study highlights the importance of repeated measures data, despite few longitudinal 

studies of comprehensive language assessment rather than broader assessment of academic skills 

(Kim et al., 2018). Findings were consistent with Minicalsco and Carlsson (2021), who showed 
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that autistic children had persistent group membership from ages 3 to 8 years in terms of autism 

plus typical language and autism plus LI. In contrast, findings ran counter to studies showing that 

some autistic children show structural language difficulties in early childhood and lose them in 

later age ranges (e.g., Bennett et al., 2014; Reindal et al., 2021). Participants here experienced 

persistent difficulties with language. 

LI in Autistic Adolescents and Young Adults 

In this study, nearly all participants had LI, as evidenced by overall language, lexical, and 

morphosyntactic outcomes. The mean overall language and vocabulary scores were near floor, 

with limited individual receptive-expressive differences. On average, performance on the use of 

finiteness markers and judgments of morphosyntactic well-formedness was below ceiling, 

consistent with previous work on autistic adolescents with LI (e.g., Barton-Hulsey & Sterling, 

2020; Brynskov et al., 2016; Wittke et al., 2017). However, some participants performed at 

ceiling on the TEGI. Given that children with typical speech and language ages 6;6 to 6;11 

master these skills (Rice & Wexler, 2001), the nature of LI in some participants may not include 

early acquired morphosyntactic knowledge – or finiteness-marking as an obligatory property of 

the grammar that does not express semantic meaning. Rather, their persistent language 

difficulties may lie in more semantic or complex tasks. On the other hand, other participants 

persisted in well below-ceiling performance on the TEGI. In all, these findings support the TEGI 

as a valid assessment for identifying LI in autistic adolescents and young adults. 

The findings of this study support language independent of NVIQ (Dennis et al., 2009) 

and of demographic factors, such as MLE or years of education. This is consistent with previous 

findings that NVIQ did not differentiate the performance of autistic children on morphosyntactic 

measures (Barton-Hulsey & Sterling, 2020; Brynskov et al., 2016; Eigsti et al., 2007, Thomas et 
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al., 2020), predict receptive-expressive vocabulary difference scores (Haebig & Sterling, 2017), 

or predict vocabulary outcomes (Plesa Skwerer et al., 2016). However, this finding runs counter 

to previous findings of NVIQ as a predictor of expressive vocabulary (Haebig & Sterling, 2017; 

McGregor et al., 2012; Talli, 2020) and receptive-expressive difference scores (Kover et al., 

2013). The cause of these discrepancies is unknown. Further, the lack of other child 

characteristic effects is consistent with previous work finding language outcomes to be 

independent of age and autism characteristics (Haebig & Sterling, 2017; Kover et al, 2013; 

Lindgren et al., 2009; Loucas et al., 2008).  

Limitations 

This study encountered limitations. First, longitudinal data were available for only some 

participants. Second, this study had sample bias. Four of the 13 (23.5%) participants who 

enrolled dropped from the study. Although the exact reasons for attrition are unknown, there are 

still barriers to making research engaging and accessible to a wider range of autistic minority 

young adults. Third, some standardized instruments, namely the CELF-5, may have collapsed 

variation due to floor effects. Further, some tasks, such as GJs, may have presented format 

challenges to autistic individuals. Following Barton-Hulsey & Sterling (2020), integrating 

background information in language comprehension may present difficulty to some autistic 

individuals due to cognitive flexibility demands (i.e., individuals must separate the semantic and 

grammatical nature of GJ tasks).  

Future Directions 

This report lays ground for future research. First, future work should replicate this 

research in longitudinal designs. Additional timepoints or participant groups may inform our 

understanding of the experiences of autistic individuals across the life span. Such information is 
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necessary to understand whether findings of this study hold up in other studies (Brandt et al., 

2014). Second, future research should focus on collecting additional measures to more 

holistically understand the abilities and characteristics of autistic young adults. Subsequent 

research might integrate measures of linguistic processing, as well as measures on attention and 

socio-pragmatics, into assessment. Last, working with autistic individuals to develop research 

and broaden representation to include older age ranges and minorities is an important future 

direction for research (Bottema-Beutel et al., 2020). The participant-centered approach of this 

study suggests that, with intentional planning, such initiatives are acceptable or welcome. In all, 

these are a few of many avenues for furthering understanding of the experiences of autistic 

individuals across the lifespan. 

Conclusion 

 In implementing a longitudinal case study, this study added unprecedented information to 

the literature on the language and morphosyntactic abilities of autistic adolescents and young 

adults. Here, participants had consistent language assessment outcomes over time and persistent 

LI. Questions for future research include how linguistic mechanisms and the full array of 

individual characteristics inform individual language outcomes.   
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