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ABSTRACT 

 

The aim of the present study is twofold: (a) to examine linguistic and cognitive abilities in 

Greek-speaking children with Developmental Dyslexia (DD) or Developmental Language 

Disorder (DLD), and (b) to detect whether the performance on Sentence Repetition Task 

(SRT) is affected by (verbal) working memory (WM) abilities. Previous studies have 

indicated that children with both DLD and DD have lower linguistic and WM abilities in 

comparison to their peers. More recent studies focus on the interaction of these two abilities, 

indicating that the linguistic deficit is driven by the cognitive deficit. Sentence Repetition 

Task (SRT) is an appropriate and reliable tool for measuring both linguistic and cognitive 

abilities. For this reason, we tested 30 monolingual children (with DD, DLD and non-

impaired controls) by means of an SRT and a verbal working memory task (VWMT). The 

results have shown that both clinical groups had lower linguistic and cognitive abilities than 

the control group; however the DLD group show a lower performance on the SRT both in 

terms of accuracy and grammaticality in comparison to the DD group. Interestingly, we 

found that the performance on the VWMT predicts the accuracy on the SRT, while lexical 

knowledge predicts the grammaticality scores in both clinical groups, albeit not in the control 

group. From our findings we deduce that (a) both clinical groups have impaired linguistic and 

cognitive abilities; however the DLD group encounters more difficulties with their linguistic 

abilities and (b) SRT measures both morphosyntactic abilities and WM abilities, as different 

predictor variables have a different impact on participants’ performance. 

 

Keywords: Developmental Dyslexia, Developmental Language Disorder, Sentence 

Repetition Task, working memory abilities. 

 

INTRODUCTION 

 

Developmental Language Disorder (henceforth DLD; previously known as Specific 

Language Impairment) is a developmental impairment with normal intelligence; in addition, 

hearing or motor deficits or emotional problems are absent. Nonetheless, language seems to 

be impaired (Leonard, 2014), without any obvious reason (Stark & Tallal, 1981). 

Developmental Dyslexia (henceforth DD) is more related to problems with literacy; however 

these individuals also face problems with oracy, i.e. the acquisition of morphosyntax 

(Breznitz & Leikin 2000), albeit not that serious compared to the DLD group (Tallal et al., 

1997). In many recent studies, the two disorders (DD and DLD) are compared, since they 

share similar pathology and brain function (Bishop & Snowling, 2004). More specifically, 

both clinical groups have a history of delayed speech. Additionally, they face problems with 

phonological awareness; accordingly, both groups have difficulties with literacy and general 

learning difficulties. Moreover, they have deviant verbal working memory skills, which is 
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often the reason, according to previous studies (Pennington & Bishop, 2009), why they also 

face language problems. Previous studies have indicated that children with DLD and DD 

have normal intelligence, but lower verbal abilities, which affects their vocabulary 

acquisition (Leonard, 2014; Vellutino et al., 1995) and their morphosyntactic abilities 

(Leonard, 2014, Moll et al. 2013, Breznitz & Leikin, 2000); however, children with DLD 

seem to have more serious problems in morphosyntax (Tallal et al., 1997). Although there are 

studies that compare the two developmental disorders in terms of their linguistic or/and 

cognitive skills, to date there are few studies that test the impact of WM abilities on the 

linguistic abilities. 

 

LITERATURE REVIEW 

 

The term of DLD is rather debatable; until recently the term Specific Language Impairment 

(SLI) was used. However, one of the concerns in the SLI term was the first word “Specific”. 

As such, only children with language difficulties that affect language and without other 

difficulties (i.e. emotional) could get a diagnosis of SLI (Bishop et al., 2017). The word 

“Specific” has been replaced by the word “Developmental” because the largest group with 

language disorders are detected in preschool aged children (Laasonen et al., 2018). The word 

“Impairment” has been replaced by the word “Disorder” for two reasons; first, because the 

manuals of mental disorders (DSM-V and ICD-11) prefer the term “disorder” over 

“impairment” and second, the term “disorder” indicates more effectively the seriousness of 

the pathology (Bishop, 2017). DLD exhibits persistent difficulties in use of language (signed 

or spoken), in the acquisition and in both comprehension and production in comparison to 

their peers. The deficits in language do not arise from sensory impairments, 

neurodevelopmental disorders or any other neurological conditions (infection or brain injury) 

(World Health Organization, 2018). In relation to DD, the term has not been changed over the 

years and it refers to deficits in written language and learning (Reid, 2003), albeit without 

excluding problems in morphosyntax (Breznitz & Leikin, 2000). 

 

Both clinical groups demonstrate linguistic differences in comparison to their non-impaired 

peers. Even from the first years of life, differences are evident. Typically developing children 

start to produce their first words at the first year of their lives, despite their cultural 

background (Gentner, 1982; Gentner & Boroditsky, 2001). However, these clinical groups 

manifest a language delay in terms of their first words (Vellutino et al. 1995; Trauner et al., 

2000), which has an impact on their vocabulary acquisition and vocabulary growth (Katz, 

1986; Swan & Goswami, 1997; Wright et al., 2017). Children with DLD are likely to have 

difficulties with spoken word recognition or learning new words (Nation, 2014). Both groups 

demonstrate word-finding difficulties (Sheng and McGregor, 2010) and manifest slower 

semantic and phonological priming compared to their non-impaired peers in oral word 

recognition (Velez and Schwartz, 2010). The finding is linked to the lower phonological 

awareness that they have (Bishop & Snowling, 2004).  

 

Similarly, the acquisition of morphosyntax is more deviant, particularly, at early 

developmental stages (Nation & Snowling, 1998; Leonard, 2014). However, DLD children 

face more morphosyntactic problems; hence, they face problems with thematic role 

assignment, ‘wh-’ questions, 3rd person singular, the use of -ed and with the auxiliary verbs. 

However deficits are not universal across languages and they differ cross-linguistically 

(Marinis, 2000; Leonard, 2014). For instance, the tense in Greek is not problematic (Tsimpli 

& Papadopoulou, 2009). Another deviant morphosyntactic phenomenon is clitic pronouns. 

Preschool DLD children clitic omission errors seem to stem from a developmental delay in 
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morphosyntactic level with difficulties in semantic interpretability (Tsimpli, 2001; Tsimpli & 

Mastropavlou, 2007). Therefore, grammatical aspect is particularly problematic in DLD 

(Konstantzou et al., 2013; Konstantzou, 2015; Dosi, in press). Others suggested that both 

groups have low sensitivity in ungrammaticality (Chondrogianni et al., 2014). In order to test 

linguistic abilities, many studies have used the Sentence Repetition Task (SRT) as a 

diagnostic tool, since it requires the activation of morphosyntactic abilities (Rice & Wexler, 

1996; Rice, 2012; Marinis & Armon-Lotem, 2015) and tests both linguistic (i.e. speech 

perception and production, vocabulary knowledge, and morphosyntactic skills) and working 

memory skills (Moll et al., 2013; Klem et al. 2015). 

 

The verbal working memory abilities of these two clinical groups are also problematic 

compared to their typically developing peers (Gathercole & Baddeley, 1990; Smith-Spark & 

Fisk, 2007; Pennington & Bishop, 2009; Henry & Botting, 2016). DLD and DD children 

demonstrate significant difficulties in repetition of non-words compare to TD children 

because of the restricted memory skills (Gathercole & Baddeley, 1990; Wang & Gathercole, 

2013). Since, WM and learning are closely related, many studies have investigated the 

potential impact of WM on language learning and processing abilities of DLD children 

(Montgomery, 2002). WM problems seem to affect the effective acquisition of vocabulary 

(Nash & Donaldson, 2005). Limited WM also affects the acquisition of morphosyntax 

(Archibald & Gathercole, 2006) both in comprehension and in language processing and 

learning (Das et al., 1994; Montgomery, 2003). Poor verbal STM makes difficult the 

maintenance the grammatical details in spoken language. This deficit affects the 

compromising and meaning of the children’s receptive grammar and language 

comprehension (Montgomery et al., 2010). Finally, more recent studies (Dosi, in press) found 

that WM abilities have an impact on the acquisition of morphosyntax, only in clinical 

populations and not in non-impaired individuals, since in the former group the deficit in WM 

hamper the acquisition of morphosyntax; while in the latter group WM and morphosyntactic 

abilities are independent from each other. 

 

To date, since limited studies have investigated the impact of WM abilities on 

morphosyntactic abilities in both Greek-speaking groups, we leverage the gap in the research 

literature in order to detect possible similarities and divergences between the two disorders in 

terms of their linguistic and cognitive abilities. In addition, we aim to investigate whether 

verbal working memory abilities have an impact on the linguistic abilities.  

 

METHODOLOGY 

Participants 

In the present study participated thirty (N=30) monolingual Greek-speaking children aged 8-

10, forming three groups; (a) ten (N=10) children with Developmental Dyslexia (henceforth, 

DD group; mean age: 8.3 years; SD: 0.6); (b) ten (N=10) children with Developmental 

Language Disorder (henceforth, DLD group; mean age: 8.9 years; SD: 0.3) and (c) ten 

(N=10) typically developing children (henceforth, control group; mean age: 8.9 years; SD: 

0.8). Participants were recruited by schools and speech and language therapists in 

Thessaloniki and Athens. There were also matched in terms of their chronological age and 

their socioeconomic status.  

 

Material 

Four (N=4) tests were administered in all participants; two baseline tasks, a Sentence 

Repetition Task and a cognitive (i.e. verbal working memory) task. The baseline tasks aim to 

give participants’ profile. More specifically, these tasks test both participants’ verbal and 
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non-verbal abilities. The first task was an expressive vocabulary in Greek (Vogindroukas et 

al., 2009), where participants should name the picture of an object. The expressive 

vocabulary task depicts the vocabulary knowledge of the participants. 

 

The second task exhibits participants’ non-verbal fluid intelligence (Raven, 2004), in order to 

exclude from the study any participants with non-typical non-verbal intelligence. 

 

The third task was a Sentence Repetition Task by Stavrakaki & Tsimpli (2000; henceforth 

SRT); including ten sentences with various structures (negation, subordinate clauses, i.e. 

relative clauses, complementizers, a.o.). Participants listen to the sentences and they should 

repeat them afterwards, as accurately, as possible. Their answers were marked both for (a) 

grammaticality (grammatical vs. ungrammatical sentences) and (b) accuracy (how accurately 

they repeated the sentences). The total score in grammaticality was 10 points (1 point per 

sentence), whereas in accuracy the total score was 30 (max. 3 points per sentence; if the 

sentence matches exactly with the one given by the researcher). The results will be presented 

in percentages.  

 

The cognitive task was a VWMT (i.e. listening recall task by Chrysochoou et al., 2013; 

henceforth VWMT). Participants listen to sentences and their have to judge whether they are 

true or false (e.g. The lions have hair) and recall their last word (hair). The test had an 

increasing difficulty (7 blocks), since participants should recall more than one sentences 

progressively. The task administration stops when the participant recalls inaccurately four 

sentences within the block.  

 

RESULTS  

 

The results of the baseline tasks suggest that all three groups scored similarly in the non-

verbal intelligence task (F(2,29)= 2.716, p=.084). The result shows that the three groups as 

comparable, since they have equal performance in terms of their non-verbal, fluid 

intelligence. 

 

By contrast, differences were observed in the vocabulary task (F(2,29)= 7.473, p=.003). Post 

hoc criteria Bonferroni have shown that the control group outperformed, as expected, both 

DD and DLD groups (p=.032 and p=.003, respectively), while no differences were found 

between the two clinical groups (p=1). 

 

Table 1. Participants’ performance on the baseline tasks. 

Group Vocabulary task (%) 

(SD) 

Non-verbal intelligence task (%) 

(SD) 

DD 68.2 (8.6) 76.9 (7.7) 

DLD 63 (5.8) 77.5 (5.3) 

controls 82.8 (2.4) 79.4 (4.4) 

 

In the SRT, in terms of accuracy scores the results have revealed that the three groups differ 

significantly (F(2,29)= 20.332, p<.001), as depicted in Figure 1. Post hoc test Bonferroni 

have shown that the control group showed a ceiling effect and outperformed both clinical 

groups (DD group: p=.005; DLD group: p<.001). Differences were also detected between the 

two clinical groups, since the DLD group scored significantly lower than the DD group 

(p=.026). At this point, we should notice that the DLD group exhibit quite low performance 

in comparison to the two other groups. 
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Similarly, in terms of grammaticality scores the three groups differ significantly (F(2,29)= 

21.243, p<.001), as presented in Figure 1. Post hoc test Bonferroni have revealed that the 

control group performed at ceiling. Both DD and DLD group produced significantly less 

grammatical sentences than the controls (p=.003 and p<.001, respectively); while DD group 

outperformed the DLD group (p=.005). 

 

Figure 1. Accuracy and grammaticality scores (%) on SRT 

 
 

In the VWMT, results display that the control group had better verbal working memory 

abilities (F(2,29)= 12.111, p<.001) in comparison to both DD and DLD group (p=.023 and 

p<.001, respectively); while no differences were found between the two clinical groups 

(p=.162), as depicted in Figure 2. 

 

Figure 2. Performance on the VWMT 

 
 

As recent previous studies suggest, we tried to find possible predictor variables of the 

performance on the SRT in the three groups, separately; in order to discover differences in 

the performance pattern of the three groups. Indeed, we detected differences between the 

clinical groups and the control group. More specifically, grammaticality is predicted by 
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vocabulary knowledge in both groups (DD group: R2 = .844, F(1,9) = 43.401, p< .001; β = 

.919; DLD group: R2 = .796, F(1,9) = 31.309, p= .001; β = .892); while accuracy is predicted 

by VWMT (DD group: R2 = .140, F(1,9) = 11.916, p= .011; β = .382; DLD group: R2 = .778, 

F(1,9) = 27.956, p= .001; β = .882). Interestingly, for the control group none of the 

aforementioned variables seem to predict their performance. 

 

DISCUSSION 

 

The present study examined linguistic and cognitive abilities in Greek-speaking children DD 

and DLD by means of an SRT and a VWMT and to detect whether the performance on SRT 

is affected by verbal WM abilities. 

 

Summarizing the most important findings, in the baseline tasks differences were observed 

only in terms of participants’ lexical knowledge, where the two clinical groups had lower 

scores compared to the control group (in line with previous studies Leonard, 2014; Vellutino 

et al., 1995). By contrast, their non-verbal intelligence does not differ, finding that allows the 

comparison between the groups (Leonard, 2014; APA, 2013). In terms of their verbal 

working memory abilities, both clinical groups exhibit lower performance than the control 

group; the finding is also in line with previous studies (Gathercole & Baddeley, 1990; Smith-

Spark & Fisk 2007), indicating that even though the non-verbal intelligence is typical, other 

cognitive abilities are deviant. In regard to the linguistic task, our results suggest that both 

clinical groups face more difficulties with the SRT; though the DLD group faced more 

problems in the linguistic task, in terms of both accuracy and grammaticality. The findings 

agree with the previous studies that both DD and DLD groups show morphosyntactic deficits 

(Leonard 2014, Moll et al. 2013, Breznitz & Leikin 2000); however, children with DLD seem 

to have more serious problems in morphosyntax (Tallal et al., 1997; Waltzman & Cairns, 

2000; Robertson & Joanisse, 2010). 

 

Looking for possible variables that affect participants’ linguistic performance, we found that 

verbal working memory abilities predict the accuracy on the SRT (Andreou et al. in press). 

The finding is plausible, if we consider that in order for the participant to accurately recall a 

sentence, they should rely on their verbal working memory skills (Alloway et al., 2004; 

Alloway & Gathercole, 2005). The fact that no predictor variables were found for the control 

group may suggest that, since the language is mastered and fully acquired and the sentences 

are not too long, typically developing children do not rely, that much, on their WM abilities. 

Similar finding is observed in a study of Dosi (in press), where correlations between 

linguistic and verbal working memory tasks were found only in the group with language 

impairment and not in the control group. In terms of grammaticality, lexical knowledge 

predicts the grammaticality scores in both clinical groups. The finding also agrees with 

previous studies (Dosi et al., 2016; Dosi & Koutsipetsidou, 2017; Andreou et al., in press), 

indicating that in order to produce grammatical sentences working memory is not enough 

(Ellis, 2005; Erlam, 2006) and other factors, such as lexical/vocabulary knowledge, affect the 

performance on the task (Chaudron & Russell, 1990; Munnich et al., 1994; Klem et al., 

2015). For the control group, no predictor variables were found, denoting that, since the 

language is fully acquired lexical knowledge does not affect anymore the grammaticality. 

 

From our findings we may deduce that SRT measures both morphosyntactic abilities and 

working memory abilities, as also recent studies suggest (Riches, 2012; Klem et al., 2015). 

Additionally, it is more likely that the linguistic deficit is led by the cognitive deficit in 

clinical groups (Robertson & Joanisse, 2010; Dosi & Koutsipetsidou, 2017; Dosi, in press). 
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CONCLUSIONS 

 

Our study tested linguistic and verbal WM abilities in Greek-speaking children with DD and 

DLD. This investigation was made by means of an SRT and a WM task. The results have 

shown that both clinical groups faced problems in terms of both accuracy and grammaticality 

(as in Tallal et al., 1997). In regards to the WM task, both clinical groups scored lower 

(similar to previous studies Alloway et al., 2004; Alloway & Gathercole, 2005). An 

interesting finding accuracy on the task is predicted by verbal WM, while grammaticality is 

predicted by vocabulary knowledge (similar to Dosi & Koutsipetsidou, 2017; Andreou et al., 

in press). The present study enlightens more our knowledge of the interaction of language 

and cognition in language disorders and may lead to more targeted methods of intervention in 

these clinical groups. 
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