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Chapter 1

Research on the intersection of  language impairment (LI) and bilingualism 
in children has become highly relevant due to increasing linguistic diversity 
in many countries in the world. In the Netherlands, where the studies in the 
present dissertation were situated, over 22% of  the current population has 
at least one parent that was foreign born (Centraal Bureau voor de Statistiek 
[Statistics Netherlands], 2016), and many children with one or two foreign 
born parents grow up bilingually. The growing number of  bilingual children 
on clinical caseloads is a challenge for professionals working with children 
with an inborn LI, which interferes with a child’s ability to learn language 
(Leonard, 2014a). If  the language development of  a bilingual child raises 
concerns, it is often complicated to determine the origins of  the child’s 
difficulties. Language problems may stem from insufficient exposure to the 
target language as a result of  the distributed nature of  a bilingual child’s 
input, but can also be caused by deficient learning mechanisms (Kohnert, 
2010; Paradis, 2010a).   
 The challenge to correctly identify LI in bilingual children is illustrated 
by research which suggests that there is a tendency to misdiagnose bilingual 
children, both in the Netherlands (Smeets, Driessen, Elfering, & Hovius, 
2009) and in other countries (e.g., Germany: Grimm & Schulz, 2014; 
USA: Bedore & Peña, 2008; Sweden: Salameh, Nettelbladt, Håkansson, & 
Gullberg, 2002). At the time of  their study, Smeets and colleagues (2009) 
showed that there was an overrepresentation of  children from a cultural 
minority in special education schools in the Netherlands. While 12% of  the 
total number of  students in regular elementary education came from a cultural 
minority, an unexpectedly higher percentage (25%) of  students in special 
education (i.e., schools specifically targeting communication problems) were 
minority children. As LI has a strong genetic basis (Bishop, North, & Donlan, 
1995), a higher prevalence of  the disorder in bilingual learning contexts is 
not presumed. The observed overrepresentation may therefore reflect the 
overidentification of  LI in bilingual children, suggesting that language 
problems are mistakenly ascribed to LI. A reverse situation, in which bilingual 
children are underrepresented in special education and LI may be overlooked, 
is also attested, especially at younger ages (see Bedore & Peña, 2008). In fact, 
the participant sample of  the current dissertation included an example of  a 
case of  underdiagnosis. A Turkish-Dutch boy (aged 70 months at the start 
of  this study) attended regular elementary school without any extra support 
during the first two years that he participated in this research. Before the 
third wave of  testing, the boy was diagnosed with LI and was transferred to 
a special education school for speech and language problems. While LI is 
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usually diagnosed between the ages of  3 to 5 (36 to 60 months) (Leonard, 
2014a), this bilingual child was over 7 years old before he received proper 
education and treatment. Such cases illustrate the necessity for more research 
on bilingual children with LI, enhancing our knowledge on the risks and 
strengths of  this population and identifying instruments that can support a 
reliable diagnosis. These were the main goals of  the present dissertation.
 This dissertation builds on important previous work which centered 
around bilingual children with LI, including, among others, two widely 
cited overview articles by Johanne Paradis (2010a) and Kathryn Kohnert 
(2010) which prompted an increase of  research on this group of  children, 
as well as an influential European COST Action (2009-2013). The COST 
Action IS0804 Language Impairment in a Multilingual Society: Linguistic Patterns 
and the Road to Assessment (www.bi-sli.org) was set up with funding of  the 
European Cooperation in Science and Technology (COST) and brought 
together scientists and clinicians from most European countries with the aim 
of  coordinating research on the linguistic and cognitive abilities of  bilingual 
children with LI across different migrant communities (Armon-Lotem & De 
Jong, 2015). Within the COST Action, a large number of  tasks, tapping into 
various linguistic and cognitive domains, were specifically developed for use 
in multilingual contexts (for an overview, see Armon-Lotem, De Jong, & Meir, 
2015), paving the way for new studies, including the present dissertation. 
Below, both bilingualism and LI are briefly introduced in relation to children’s 
linguistic and cognitive development, after which the context and contents of  
this dissertation are discussed.   

Bilingualism
Children grow up bilingually in different situations and for different reasons. 
A child may learn two (or more) languages from birth when his or her parents 
are native speakers of  different languages and each decide to speak their native 
tongue with the child. Children can also become bilingual in a migration 
context. These children are exposed to their first language, a minority 
language, at home and acquire a second language, the majority language, 
outside of  their homes in a different setting (e.g., day care or school). Any 
bilingual child, whether acquiring two languages at home or one language 
at home and one language outside the home, typically receives less exposure 
in each of  the two languages in comparison with a monolingual child 
learning just one language. Moreover, unlike monolingual children, bilingual 
children need to continuously manage and monitor their two languages in 
support of  successful communication. As will become clear below, these 



10

Chapter 1

two characteristics of  bilinguals, i.e., reductions in language-specific input 
frequency and dual language management, may influence their development 
in different ways.   
 It is well-known that language acquisition is supported by the environment, 
providing a child with opportunities for communicative interaction (for a 
review, see Hoff, 2006). An important environmental factor is the linguistic 
input that a child is exposed to (Gathercole & Hoff, 2007), as is illustrated by 
research within a monolingual context showing that both the quantity and 
quality of  input impacts a child’s language development (e.g., Hart & Risley, 
1995; Huttenlocher, Vasilyeva, Cymerman, & Levine, 2002; Rowe, 2012; 
Warlaumont & Jarmulowicz, 2012). As bilingualism leads to substantial 
variation in the amount and quality of  children’s language exposure, it is not 
surprising that bilingualism, in turn, also affects their language proficiency. 
Bilingual children are often found to have weaker language abilities than 
monolingual peers when one of  their languages is evaluated (e.g., Hoff  et al., 
2012; Scheele, Leseman, & Mayo, 2010; Thordardottir, Rothenberg, Rivard, 
& Naves, 2006) and the distributed nature of  bilingual children’s language 
input, and therefore also language knowledge (Oller & Pearson, 2002), 
is one of  the most important explanations for these documented language 
delays. Research investigating individual differences in bilingual language 
development has convincingly established that the amount of  language-
specific input is a strong predictor of  skills in that language (e.g., Blom, 
Paradis, & Sorenson Duncan, 2012; Hoff  et al., 2012; Paradis, 2011; Scheele 
et al., 2010; Thordardottir et al., 2006). Next to quantity of  input, the relative 
language skills of  bilingual children furthermore depend on, and change as 
a function of  other factors, such as input quality, age, learning opportunities, 
language domain and language combination (e.g., Kohnert & Bates, 2002; 
Paradis, 2011; Thordardottir et al., 2006), causing immense variation in how 
profound children’s language delays may be. 
 While bilingualism has been associated with a delayed language 
development, it has also been related to enhanced cognitive development. 
In the last decade, several studies have shown that bilingual children 
outperform monolingual children on tasks tapping into executive functioning 
(EF) (for reviews, see Adesope, Lavin, Thompson, & Ungerleider, 2010; 
Barac & Bialystok, 2011; Hilchey & Klein, 2011), which refers to a set of  
domain-general cognitive processing mechanisms that underlie goal-directed 
behavior (Best & Miller, 2010). Bilingual advantages have been found on 
several EF components, including working memory (Blom, Küntay, Messer, 
Verhagen, & Leseman, 2014; Morales, Calvo, & Bialystok, 2013) and 
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attentional mechanisms (Engel de Abreu, Cruz-Santos, Tourinho, Martin, 
& Bialystok, 2012; Martin-Rhee & Bialystok, 2008). These advantages are 
hypothesized to stem from the complex task of  dual language management, 
for example needing to select and monitor the appropriate language and 
suppress interference from the other language, which constantly trains EF 
(see Costa, Hernández, Costa-Faidella, & Sebastián-Gallés, 2009). Although 
many studies support the hypothesis that bilingualism leads to enhanced EF, 
there has been much debate about this supposed benefit. Differences between 
bilinguals and monolinguals are not always attested (Duñabeitia et al., 2014; 
Gathercole et al., 2014), effect sizes are generally small (De Bruin, Treccani, 
& Della Sala, 2015), and several confounding factors have been argued to play 
a role (Morton & Harper, 2007; Paap, Johnson, & Sawi, 2015). As of  yet, it is 
thus unclear what conditions moderate the effect of  bilingualism on cognitive 
processing mechanisms. 

Language Impairment
The delayed language profile of  bilingual children has led researchers to draw 
parallels with the language profile of  (monolingual) children with LI, showing 
strikingly similar language abilities when comparing the two child populations 
(e.g., Crago & Paradis, 2003; Grüter, 2005; Håkansson & Nettelbladt, 1996; 
Paradis, 2005; Paradis & Crago, 2000). Children with an inborn LI experience 
significant language difficulties in the absence of  a clear cause, such as a hearing 
impairment, neurological damage or intellectual disability (Leonard, 2014a). 
In the literature, several other labels have been used to refer to children with 
unexplained language problems, of  which ‘Specific Language Impairment’, 
‘Primary Language Impairment’ and ‘Developmental Language Disorder’ 
are well-known (for an overview of  labels, see Bishop, 2014). Although there 
is no agreement on which label is most appropriate, the present dissertation 
follows the recommendation of  Reilly and colleagues (2014) and uses the 
term ‘Language Impairment’ (LI) throughout. An inborn LI is estimated 
to affect approximately 5-7% of  the child population (Tomblin et al., 1997; 
Law, Boyle, Harris, Harkness, & Nye, 2000) and is thus a relatively frequently 
occurring developmental disorder. Prevalence estimates may, however, vary 
greatly across countries and studies due to the use of  different diagnostic 
measures and inclusionary cut-off  criteria. The children in the population 
study by Tomblin and colleagues (1997) met the inclusion criteria for LI when 
they scored 1.25 standard deviations (SD) below age expectations on at least 
two out of  five composite language scores. These criteria correspond to the 
criteria used in, for example, Iceland (cut-off  of  -1.3 SD), but are much more 
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lenient than the criteria for LI in Finland (cut-off  of  -2 SD) (Thordardottir, 
2015a). In the Netherlands, where the studies in the present dissertation were 
situated, there are official criteria specifying when children with unexplained 
language difficulties are eligible for educational support, and these criteria 
are also more stringent than the criteria used by Tomblin and colleagues 
(1997). To qualify for special education or regular education with ambulatory 
care and receive an official diagnosis of  LI, Dutch children have to obtain a 
score of  -1.5 SD on at least two out of  four language subscales (i.e., speech 
production, auditory processing, grammatical knowledge and lexical-semantic 
knowledge), or -2 SD on the total score of  a language test (Stichting Siméa, 
2014).1 Inclusion criteria thus vary considerably across countries and studies, 
and such differences, complicating the comparison and generalization of  
research findings, need to be kept in mind. 
 While weakened language skills are thus observed in both bilingual 
children and children with LI, the origins of  the language difficulties are 
evidently different for the two groups. As mentioned, it is well-established that 
bilingualism causes variation in the language input that a child receives, in turn 
influencing the child’s language development (see Grüter & Paradis, 2014). 
However, there is less agreement on the nature of  the language difficulties 
in children with LI. Roughly two schools of  thought can be distinguished 
which aim to explain the observed behavioral profile of  children with LI 
(Paradis, 2007). Representational accounts of  LI commonly argue that the 
language difficulties originate from a selective deficit in linguistic knowledge, 
although it depends on the specific account what type of  knowledge is 
assumed to be deficient (Leonard, 2014a). For example, the extended optional 
infinitive account (Rice, Wexler, & Cleave, 1995) argues that children with 
LI experience a prolonged period of  time in which finiteness markers (e.g., 
past tense –ed or third person singular –s) are considered optional, explaining 
why grammatical morphology is a notably weak domain in children with LI. 
This extended period of  optionality has led researchers to propose tense as a 
clinical marker, as it can accurately differentiate children with LI from their 
typically developing (TD) peers (Rice & Wexler, 1996).  
 While representational accounts view LI as (resulting from) a domain-
specific linguistic deficit, processing accounts claim that limitations in input 
processing are causing the language difficulties of  children with LI (see 
Leonard et al., 2007). These accounts are based on research which has shown 

1  In the Netherlands, there are also many children with (unexplained) language problems who 
do not qualify for educational support and are not officially diagnosed with LI. These children 
may, for example, receive support from a speech language therapist in a private practice.
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that problems of  children with LI extend beyond the linguistic domain, for 
example, to several EF components (for reviews, see Kapa & Plante, 2015; 
Vissers, Koolen, Hermans, Scheper, & Knoors, 2015). Evidence for verbal 
memory deficits is most widespread (Ellis Weismer, Evans, & Hesketh, 1999; 
Lukács, Ladányi, Fazekas, & Kemény, 2016; Marton & Schwartz, 2003; 
Montgomery, 2000), but weaknesses in other domains, including visuospatial 
memory (Vugs, Cuperus, Hendriks, & Verhoeven, 2013) and attention (Ebert 
& Kohnert, 2011; Marton, 2008), have also been found. Accounts within the 
limited processing capacity framework have tried to integrate the observed 
linguistic and cognitive deficits of  children with LI and argue that children’s 
language difficulties originate from impaired cognitive and perceptual 
processing mechanisms that support language learning. Some accounts 
within this framework assume a domain-general processing deficit, such as the 
generalized slowing hypothesis (Kail, 1994), which considers slow speed of  
processing to be the underlying problem of  children with LI. Other accounts 
point to more domain-specific processing limitations, including specific 
limitations in processing phonological information (Chiat, 2001; Gathercole 
& Baddeley, 1990) or processing phonetically brief  and non-salient stimuli 
(Leonard, Eyer, Bedore, & Grela, 1997; Tallal & Piercy, 1973).
 Although not strictly a processing (nor representational) account, the 
Procedural Deficit Hypothesis (PDH) proposed by Ullman and Pierpont 
(2005) is also worth mentioning, as it gave rise to many new studies on LI 
in the last decade. According to the comprehensive proposal of  the PDH, 
the core deficit of  children with LI lies within the procedural memory 
system, which is involved in implicitly learning predictable sequences, 
such as riding a bike or mastering a grammar rule (e.g., paste –ed to a verb 
stem to create the past tense of  that verb). Children with LI are assumed 
to have brain abnormalities in regions underlying the procedural memory 
system, leading to severe grammar weaknesses as well as limitations in 
other areas of  functioning, including memory and motor coordination. In 
contrast, the declarative memory system, involved in the storage of  facts and 
arbitrary relations, is thought to be intact in children with LI, explaining 
why lexical skills are relatively spared and why performance of  children with 
LI on irregular morphology is often less weak than performance on regular 
morphology (Ullman & Pierpont, 2005; Van der Lely & Ullman, 2001). It is 
appealing that the PDH can account for multiple characteristics of  children 
with LI, but, just as for other abovementioned theories of  LI, evidence is not 
conclusive (e.g., Desmottes, Maillart, & Meulemans, 2014; Lum & Bleses, 
2012). As of  yet, the large heterogeneity in both linguistic and nonlinguistic 
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impairments of  children with LI has been difficult to capture by any single 
account.

This dissertation
The current dissertation is located on the intersection of  LI and bilingualism, 
and aimed to (1) support a reliable diagnosis of  LI in bilingual contexts, (2) 
identify the risks and strengths of  bilingual children with LI, and (3) provide 
insight into the origins of  the partially overlapping language profiles of  
bilingual children and children with LI. To this end, we investigated children’s 
language skills across various domains (vocabulary, morphology, narrative 
abilities), and examined their performance on different cognitive mechanisms 
(memory, attention) that are considered important for language acquisition. 
 This dissertation arose from the research program ‘Cognitive development 
in the context of  emerging bilingualism: Cultural minority children in the 
Netherlands’.2 The main objective of  this program was to examine the 
linguistic and cognitive development of  cultural minority children in the 
Netherlands. Data from four groups of  children were collected, including 
monolingual TD children (MOTD), monolingual children with LI (MOLI), 
bilingual TD children (BITD) and bilingual children with LI (BILI). This 
four-group design constituted the basis of  the present dissertation, allowing 
for systematic investigations of  the effects of  LI and bilingualism on different 
language domains and cognitive mechanisms. Regular elementary schools 
were approached to recruit TD children and two organizations that provide 
diagnostic, care and educational services for children with language difficulties 
(Royal Dutch Kentalis and Royal Auris Group) were approached to recruit 
children with LI. In addition, a number of  special education schools that did 
not belong to one of  these organizations were contacted to enhance the sample. 
The following selection criteria were used for children with LI: (1) A diagnosis 
of  LI (in line with the previously mentioned inclusion criteria that are used in 
the Netherlands; p. 12), (2) Normal hearing, (3) Nonverbal intelligence above 
70, (4) No autism spectrum disorder, (5) No severe articulatory difficulties, (6) 
Around 5 or 6 years of  age, (7) Monolingual Dutch, bilingual Turkish-Dutch 
or bilingual Moroccan-Dutch. Similar criteria were used for TD children, 
except for the diagnosis of  LI which was replaced by having no documented 
language problems. Due to difficulty recruiting bilingual children with LI, 
we decided to broaden the selection criteria for this group and also include 
bilingual children who were not from Turkish or Moroccan descent. This 

2  This research program is financed by a VIDI-grant awarded to dr. Elma Blom by the 
Netherlands Organization for Scientific Research (NWO).
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resulted in a BILI group which was heterogeneous is terms of  first languages. 
 Data collection started in 2014 with a total of  248 children (NMOTD=45; 
NMOLI=96; NBITD=74; NBILI=33) for whom informed consent was given by 
their parents. These children completed a large battery of  tests tapping into 
language, memory and attention skills. The same test battery, with some 
minor adjustments, was administered to the same children one year later, 
in 2015, and two years later, in 2016. Drop-out rate was minimal (NMOTD=1; 
NMOLI=3; NBITD=3; NBILI=0; < 3% of  the total sample). During the three years, 
testing was done by trained experimenters at 108 different schools, either 
offering special or regular elementary education, that were spread across 
the Netherlands. TD children all attended regular elementary schools and 
children with LI either attended special education or regular education with 
ambulatory care. Children who transferred from one school to another during 
the course of  the project were followed to their new school. Through close 
contact with the schools, parents and other caregivers, the impairment status 
of  the children (TD/LI) as well as any relevant developmental changes were 
closely monitored to ensure that children continued to meet the selection 
criteria after wave 1. 
 Confirming the fluid developmental pathways for language (Reilly et al., 
2014), there was a substantial number of  children with LI who did not meet 
the official inclusionary criteria for LI anymore at wave 2 (NMOLI=9; NBILI=0) 
or wave 3 (NMOLI=21; NBILI=4). Unless otherwise specified (see chapters 8 and 
9), the studies in this dissertation only used data from children who (still) met 
the criteria for LI at the time of  testing. Furthermore, as mentioned before, 
there was one child originally classified as BITD who was diagnosed with LI 
after the first two waves of  testing. This child was not included in the research 
reported in this dissertation. Although we cannot guarantee that this was 
the only case of  misdiagnosis in our sample, we are confident about group 
classification. In accordance with the guidelines used in the Netherlands 
(Stichting Siméa, 2016), the bilingual children with LI were diagnosed with 
support of  a bilingual anamnesis and, if  possible, the evaluation of  both 
the first and second language. Moreover, we checked group membership 
by administering standardized language measures with (monolingual and) 
bilingual norms. Finally, as mentioned, the longitudinal design allowed us to 
monitor the impairment status of  all children over time, which, apart from the 
Turkish boy, did not give cause for concern.
 The studies in this dissertation always included a matched subsample of  
the children who participated in the larger research program, to control for 
differences between the four groups of  children in terms of  sample size and 
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background variables, such as age and nonverbal intelligence. Each child in 
the BILI group, which was the smallest in size, was matched to a child in one 
of  the other groups. In cases where matching on child level was not possible, 
a child was matched on group level. Matched subsamples were not always 
exactly the same for all studies, but depended on the availability of  specific 
data and the need for matching on specific variables. For example, the studies 
using a narrative (chapters 4 and 5) required additional matching on story 
version which was not necessary in other studies that did not use a narrative, 
and therefore included a slightly different participant sample. 

Outline of  the chapters
The studies in the chapters 2 to 5 of  the current dissertation evaluated three 
instruments that were recently developed within the COST Action IS0804 
(Armon-Lotem et al., 2015). These instruments specifically target bilingual 
children and aim to support a reliable diagnosis of  LI in bilingual learning 
settings. The studies in the current dissertation were the first to investigate 
the effects of  LI and bilingualism on these instruments, and, in addition, 
examine their diagnostic validity in both a monolingual and bilingual group 
of  children. The studies in chapters 2 and 3 focused on a quasi-universal 
nonword repetition task which was designed to be minimally influenced by 
knowledge of  one specific language, thereby not disadvantaging children 
with less experience with a particular language (Chiat, 2015). In chapter 
2, this recently developed nonword repetition task was compared with a 
language-specific nonword repetition task that was modelled on Dutch. 
Moreover, a follow-up study is reported in chapter 3, in which the quasi-
universal nonword repetition task was compared with two well-established 
digit span measures which also tap into verbal memory and which also 
hold promise for a reliable differential diagnosis. The study in chapter 4 
investigated a narrative task that was scored on the macrolevel (Gagarina 
et al., 2012). Understanding and expressing a narrative’s macrostructure is 
relatively independent of  experience with a specific language and a narrative 
task is therefore assumed to be a less biased method of  language assessment 
for bilingual children than many other norm-referenced tests. A narrative 
may thus be particularly useful to identify LI in a bilingual context. Chapter 
5 is centered around the third instrument, which is a parental questionnaire 
(Tuller, 2015), and includes a study that investigated an alternative approach 
to testing a bilingual child in both languages. This study examined risks 
associated with a child’s early language development and the prevalence of  
language problems in the family, as reported by parents, and combined these 
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indices with the previously mentioned quasi-universal nonword repetition 
and narrative task.
 The study in chapter 6 aimed to provide insight into the risks and strengths 
of  bilingual children with LI, and, furthermore, aimed to enhance our 
knowledge of  the deficit that underlies LI. To this end, the study explored the 
separate and combined effects of  LI and bilingualism across multiple domains. 
The domains were distinguished based on whether they tap into language 
knowledge (vocabulary, morphology) or language processing (verbal short-
term and working memory), and whether they rely on declarative (vocabulary, 
irregular morphology) or procedural memory (regular morphology). Chapter 
7 further zooms in on the domain of  morphology. It includes a study that 
examined whether noun plural and past participle formation can disentangle 
the effects of  LI and bilingualism, and, in addition, can point to weaknesses 
of  LI that hold across monolingual and bilingual contexts. For this purpose, 
the quantity and quality of  morphological errors as well as children’s 
development over time were analyzed. 
 The study in chapter 8 addressed the persistence and origins of  the partially 
overlapping language profiles of  bilingual children and children with LI. We 
compared the effects of  LI and bilingualism on children’s language skills 
over time and tested the hypothesis that the language difficulties of  children 
with LI are associated with a weakened ability to maintain attention to 
the stream of  linguistic information. Consequent incomplete processing of  
language input may lead to delays that are similar to those originating from 
reductions in input frequency. While chapter 8 concentrates on children’s 
linguistic development, chapter 9 addresses their cognitive development. An 
inborn LI may hinder children’s cognitive development, while bilingualism 
is often associated with enhanced cognitive skills. However, findings in the 
literature are mixed and previous work has primarily focused on monolingual 
or typically developing children. The study reported in chapter 9 aimed to 
further elucidate the effects of  LI and bilingualism on children’s cognitive 
development, also in the context of  dual language learning and in the context 
of  LI, respectively. Finally, chapter 10 includes a general discussion in which 
we recapitulate and reflect on the findings in the preceding studies. 
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A quasi-universal
nonword repetition task as 

a diagnostic tool for bilingual 
children learning Dutch as  

a second language

Boerma, T., Chiat, S., Leseman, P., Timmermeister, M., Wijnen, F., & Blom, 
E. (2015). A quasi-universal nonword repetition task as a diagnostic tool for 
bilingual children learning Dutch as a second language. Journal of  Speech, 
Language, and Hearing Research, 58(6), 1747-1760.
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research; S.C. developed the central instrument; T.B., M.T. collected the data; 
T.B. analysed the data and wrote the paper; S.C., P.L., F.W., E.B. supervised 
and critically reviewed the research.
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Abstract

This study evaluated a newly developed quasi-universal nonword repetition 
task (Q-U NWRT) as a diagnostic tool for bilingual children with language 
impairment (LI) who learn Dutch as a second language. The Q-U NWRT was 
designed to be minimally influenced by knowledge of  one specific language, in 
contrast to a language-specific (L-S) NWRT to which it was compared. A total 
of  120 monolingual and bilingual children with and without LI participated 
(N=30 per group). A mixed-design ANOVA was used to investigate the effects 
of  LI and bilingualism on the NWRTs. Receiver Operating Characteristic 
analyses were conducted to evaluate the instruments’ diagnostic value. Large 
negative effects of  LI were found on both NWRTs, whereas negative effects 
of  bilingualism only emerged on the L-S NWRT. Both instruments had high 
clinical accuracy in the monolingual group, but only the Q-U NWRT had 
high clinical accuracy in the bilingual group. This study indicates that the 
Q-U NWRT is a promising diagnostic tool to help identify LI in bilingual 
children learning Dutch as a second language. The instrument was clinically 
accurate in both a monolingual and bilingual group of  children and seems 
better able to disentangle language impairment from language disadvantage 
than more language-specific tasks.

Keywords
Language impairment
Bilingualism
Nonword repetition
Assessment
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Introduction

It is often a challenge for clinicians to determine whether or not a bilingual 
child has language impairment (LI). Results from studies suggest a tendency 
to misdiagnose bilingual children (Grimm & Schulz, 2014; Bedore & 
Peña, 2008; Salameh, Nettelbladt, Håkansson, & Gullberg, 2002; Smeets, 
Driessen, Elfering, & Hovius, 2009). Both under- and overdiagnosis of  LI 
are reported, indicating that LI is either overlooked or that language delays 
are mistakenly ascribed to LI. Inappropriate education and treatment could 
be the undesirable result, emphasizing the need to improve the assessment of  
bilingual children. The present study examines a newly developed diagnostic 
tool for bilingual children learning Dutch as a second language (L2) that 
might support a more reliable diagnosis.
 One of  the reasons why identification of  bilingual children with LI is 
challenging is that delays in language development can arise from an inborn 
impairment, but also from external factors, such as insufficient exposure 
to and, consequently, limited knowledge of  the target language (Kohnert, 
2010). Many cultural minority children grow up learning a first (minority) 
language at home and a second (majority) language outside of  their homes in 
a different context (e.g., at day care or elementary school). The language skills 
of  these children may vary immensely when they enter elementary school, 
depending on several factors, such as the amount of  bilingual exposure 
(Thordardottir, Rothenberg, Royard, & Naves, 2006) and the quality of  input 
(Scheele, Leseman, & Mayo, 2010). Moreover, relative language ability in 
both languages changes as a function of  age and learning opportunities and 
differs depending on which aspect of  language is tested (e.g., Kohnert & 
Bates, 2002). The influence of  these factors makes it difficult to determine 
the source of  a child’s language problems. 
 The diagnosis is further complicated by partially overlapping language 
profiles of  typically developing (TD) bilingual children and monolingual 
children with LI. In the area of  morphosyntax, LI-like patterns of  acquisition 
of  grammatical morphemes are found for TD L2 learners of  English (Paradis, 
2005). Similarly, comparable developmental pathways in the acquisition of  
tense morphology and word order have been observed for children learning 
Swedish as L2 and monolingual Swedish children with LI (Håkansson, 2001; 
Håkansson & Nettelbladt, 1996). In Dutch, gender acquisition is reported to 
be vulnerable in both L2 learners and children with LI (Orgassa & Weerman, 
2008) and the ability to inflect discriminated well in a monolingual, but not 
in a bilingual group of  children in the Netherlands (Blom, De Jong, Orgassa, 
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Baker, & Weerman, 2013). Finally, Grüter (2005) found no differences 
between L2 learners of  French and monolingual French children with LI 
in their production and comprehension of  object clitics. These behavioral 
similarities between the language profiles of  bilingual children and children 
with LI can lead to cases of  missed and mistaken identities (Gutiérrez-
Clellen, 1996). 
 Bilingual TD children often also perform poorly on standardized 
language measures. Weaker performance can be explained by the distributed 
characteristic of  bilingual learning, for instance concerning lexical knowledge 
(Oller & Pearson, 2002). The vocabulary size of  bilingual children might be 
smaller compared with monolingual children when one language is measured, 
but similar when lexical knowledge in both languages is considered (Hoff  et 
al., 2012). Another explanation for why bilingual children perform poorly 
on standardized measures is that these measures are “knowledge-dependent” 
(Campbell, Dollaghan, Needleman, & Janosky, 1997), disadvantaging 
bilingual children with less experience of  the language of  testing (e.g., 
Restrepo & Silverman, 2001). Thus, standardized language measures used 
for diagnosing LI in monolingual children may not be equally useful for 
bilingual children. Accordingly, language-based processing measures, such 
as nonword repetition tasks (NWRT), have been proposed to complement 
traditional language tests. The advantage of  such processing tasks is that they 
are less dependent on language knowledge, but tap into more basic cognitive 
underpinnings of  language, such as phonological processing and short-term 
memory (Chiat, 2015; Gathercole, 2006). In this way, such measures remain 
sensitive to the presence of  LI while minimizing the role of  language-specific 
knowledge, hereby holding promise for differential diagnosis. The present 
study further explored this in a sample of  monolingual Dutch children and 
bilingual children who were L2 learners of  Dutch.  

The nonword repetition task (NWRT)
NWRTs have been widely used as a measure of  phonological short-term 
memory in various populations (for a review, see Coady & Evans, 2008). In this 
task, participants repeat nonsense words that conform to the phonotactics of  
their native language. It is a task that involves temporary storage and retrieval 
of  novel strings and, in this manner, mimics word learning (Gathercole, 2006). 
This is reflected in the strong relationship between NWRT performance and 
vocabulary acquisition (e.g., Gathercole & Baddeley, 1989). The NWRT has 
also often been used to investigate differences between children with and 
without LI. Below, we review studies that have evaluated the use of  a NWRT 
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as a diagnostic instrument in both monolingual and bilingual children with 
and without LI (see Chiat, 2015).

NWRTs with children with LI: the potential for differential diagnosis
The detrimental effect of  LI on NWRT performance is robust and has been 
found in many studies and across languages (e.g., De Bree, Rispens, & Gerrits, 
2007; Dispaldro, Leonard, & Deevy, 2013; Gathercole & Baddeley, 1990). As 
nonword repetition appears to be one of  the most effective single predictors of  
language learning ability (Gathercole, 2006), several studies have investigated 
whether a NWRT can be used as a clinical marker to identify LI in children. 
Although results from some studies with monolingual children suggest 
that a NWRT cannot be used as a stand-alone tool due to sensitivity levels 
below 80% (e.g., Conti-Ramsden, Botting, & Faragher, 2001), others report 
sensitivity and specificity above 90%, indicating high accuracy in identifying 
children with LI and TD, respectively (e.g., Dispaldro et al., 2013; Gray, 
2003a; Kalnak, Peyrard-Janvid, Forssberg, & Sahlén, 2014). 
 As most work has been done with monolingual children from a cultural 
majority, the question remains whether the NWRT can also be used to support 
the diagnosis of  children with different language experiences. Research on 
children from a cultural minority and children from low socio-economic 
status (SES) backgrounds suggests that it can. Ellis Weismer and colleagues 
(2000) examined a population-based sample of  children and showed that a 
NWRT is a culturally nonbiased measure of  language processing. Children 
from various cultural minorities performed similarly to children from the 
cultural majority on this NWRT, even though their scores on standardized 
language measures were lower. Similar findings were reported by Campbell 
and colleagues (1997), who suggested that processing-dependent measures, 
such as a NWRT, could reduce bias in language assessment. Furthermore, 
research with children from low SES backgrounds confirms that differences 
in language experience have more influence on knowledge-based measures of  
vocabulary and grammar than processing-based NWRTs (Engel, Santos, & 
Gathercole, 2008). 

NWRTs with bilingual children: potential pitfalls
Although some studies illustrate the diagnostic promise of  NWRTs for the 
detection of  LI in children with diverse language experiences, recent research 
with bilingual children also identifies potential pitfalls. Some studies did 
not find similar performance of  monolingual and bilingual TD children on 
NWRTs. First, Kohnert, Windsor and Yim (2006) observed lower NWRT 
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scores of  bilingual children compared with monolingual children. Their study 
also included a group of  monolingual children with LI and the diagnostic 
power of  the measure was not sufficient to separate the bilingual TD 
children from the children with LI. Second, Engel de Abreu (2011) found 
no differences between monolingual and bilingual TD children on working 
memory tasks, but did find group effects on the NWRT, with higher scores 
in the monolingual group. The effect of  lingual status disappeared when 
vocabulary was controlled, which suggests that NWRT performance relies on 
language-specific lexical knowledge.
 Further research that looked into the relationship between language 
exposure and NWRT skills supports this claim. NWRT performance appears 
to be significantly influenced by language exposure (Gutiérrez-Clellen & 
Simon-Cereijido, 2010; Sharp & Gathercole, 2013; Summers, Bohman, 
Gillam, Peña, & Bedore, 2010). Due to individual differences in language 
exposure, Gutiérrez-Clellen and Simon-Cereijido (2010) found fair specificity 
(82%), but inadequate sensitivity (61% or lower) when a NWRT was used 
in just one language of  the bilingual child. The study by Thordardottir and 
Brandeker (2013) partially supports these findings. They found significant 
associations between performance on an English NWRT and amount of  
English input in English-French bilingual children. Nonetheless, the strength 
of  the association between NWRT performance and input was substantially 
weaker than associations between measures of  vocabulary and input. In 
addition, no significant correlation was found between amount of  French 
input and performance on a French NWRT. According to the authors, the 
difference between the English and the French NWRT in terms of  their 
relation with amount of  input can be explained by the characteristics of  the 
nonword items. In contrast to the English NWRT, the items in the French 
NWRT were simple in terms of  phonological complexity, syllable structure 
and stress pattern, making them relatively immune to effects of  amount of  
exposure. Consequently, French NWRT performance of  TD children was 
relatively high despite low levels of  French exposure, resulting in an adequate 
sensitivity of  85% and slightly lower specificity of  79%.

Manipulating properties of  NWRTs
The study by Thordardottir and Brandeker (2013) is not the only one 
suggesting that the diagnostic potential of  a NWRT is dependent on particular 
characteristics of  the nonwords. A meta-analysis by Graf-Estes, Evans and 
Else-Quest (2007) showed that the effect of  LI, which should be maximized 
for optimal clinical value, is influenced by item properties, such as syllable 
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length and wordlikeness or phonotactic probability. Children with LI appear 
to perform weakly across all nonword lengths, but show greater difficulty with 
longer items (e.g., three-five syllables) compared with shorter ones (e.g., one-
two syllables) relative to children with TD (e.g., Bishop, North, & Donlan, 
1996). With regard to wordlikeness or phonotactic probability, results are 
less clear. Some studies have found a greater disadvantage for children with 
LI compared with TD children on low phonotactic probability items than 
on high phonotactic probability items (Munson, Kurtz, & Windsor, 2005), 
whereas others failed to find this difference (e.g., Coady, Evans, & Kluender, 
2006). One factor that may also affect the magnitude of  the effect of  LI is the 
scoring method used, although research on this topic is limited. Dispaldro and 
colleagues (2013) found that scoring the number of  items correct produced a 
larger effect of  LI than scoring the percentage of  phonemes correct. Using 
a different NWRT, Graf-Estes and colleagues (2007) also scored children’s 
responses with both methods and reported that the magnitude of  group 
differences was greater when scoring the percentage of  phonemes correct. 
Results from both studies show that it is important to take the scoring method 
into account, and suggest that the effect of  scoring method may be different 
depending on the NWRT that is used. 
 While effects of  LI need to be maximized in order to create a useful 
diagnostic tool, effects of  bilingualism, such as amount of  exposure, should 
be minimized. Item properties might also contribute to this. Correct repetition 
of  items with low phonotactic probability or wordlikeness is influenced to a 
lesser extent by amount of  exposure and sub-lexical knowledge than correct 
repetition of  items with high phonotactic probability or wordlikeness (Engel 
de Abreu, Baldassi, Puglisi, & Befi-Lopez, 2013; Messer, Leseman, Boom, & 
Mayo, 2010; Gathercole, 1995). This implies that one approach to diminishing 
the bilingual disadvantage on nonword repetition is using items with low 
phonotactic probability or wordlikeness in the L2 of  the child, at the same 
time allowing for a larger effect of  LI (Munson, Kurtz, & Windsor, 2005). 
A downside of  using this approach with bilingual children is its infeasibility, 
requiring a constant development of  appropriate instruments due to the 
multitude of  language combinations that are encountered in clinical practice.
 A different approach to making NWRT performance relatively immune to 
effects of  bilingualism is creating an instrument that maximizes its applicability 
across languages (Chiat, 2015). Rather than incorporating specific features 
that only exist in a limited set of  languages, such a test would be composed of  
sequences of  phonemes that are “compatible with cross-linguistically diverse 
constraints on lexical phonology” (Chiat, 2015; p. 138). For instance, nonwords 
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with simple CVCV structures are relatively universal in terms of  syllable 
structure, whereas nonwords with consonants clusters (e.g., CCV) are more 
language-specific. Not all languages allow consonant clusters and children 
who have been exposed to these languages may have difficulty repeating such 
complex structures. Languages differ with respect to many other aspects 
of  lexical phonology, such as word length, suprasegmental characteristics 
and segmental inventories. A NWRT that optimally uses the most common 
features across many languages may diminish reliance on amount of  exposure 
in a particular language. In situations where clinical assessment is difficult 
due to the heterogeneity of  children’s language environments, a language-
based processing measure that is not modelled on one specific language and 
is, in that sense, as universal as possible, might be informative. The present 
study investigated the performance of  monolingual and bilingual children on 
such an instrument and assessed its clinical applicability.

The present study
This study used a quasi-universal (Q-U) NWRT (Chiat, 2015) that has recently 
been developed to support the assessment of  bilingual children. The term 
Q-U NWRT is employed throughout this study to refer to a version of  this 
task that is meant for children learning Dutch as their L2. The main purpose 
of  the present research was to investigate the effects of  LI and bilingualism 
on Dutch children’s performance on this Q-U NWRT relative to a language-
specific (L-S) NWRT.  Moreover, we aimed to evaluate the clinical potential 
of  both tasks. To validate the Q-U NWRT, we also examined the effects of  
syllable length and, in view of  future clinical use, we explored which scoring 
method would prove to be most effective in discriminating between children 
with and without LI. Effects of  phonotactic probability were not analyzed, as 
this factor is not manipulated within the Q-U NWRT. 
 Considering that previous research has shown robust effects of  LI across 
many different NWRTs (Graf-Estes et al., 2007), we predicted that scores on 
both the Q-U and the L-S NWRT would reveal negative effects of  LI, with 
larger effects as item length increases. However, a difference between the two 
NWRTs was anticipated with respect to effects of  bilingualism. Performance 
on the L-S NWRT relies on language-specific knowledge of  Dutch and hence, 
previous experience with Dutch. Therefore, bilingual children were expected 
to be disadvantaged by the L-S NWRT relative to monolingual children, 
implying a negative effect of  bilingualism. For the Q-U NWRT, performance 
of  monolingual and bilingual children was predicted to be similar. Regarding 
the clinical potential of  the tasks, we hypothesized that the Q-U NWRT 
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would have better diagnostic accuracy, sensitivity and specificity compared 
with the L-S NWRT in a bilingual group of  children, as performance on the 
latter partially depends on external factors that are not associated with LI. 

Methods

Participants
This study included 120 children of  whom the majority were 5 and 6 years 
old. Monolingual children with TD (MOTD), monolingual children with LI 
(MOLI), bilingual children with TD (BITD) and bilingual children with LI 
(BILI) were compared (N=30 in each of  four groups). Children were regarded 
as monolingual if  both parents always spoke Dutch to them. Children were 
regarded as bilingual if  one or both parents were native speakers of  another 
language than Dutch and spoke their native tongue with the child for an 
extensive period of  the child’s life. The bilingual children with and without LI 
all learned Dutch in an environment where Dutch is the majority language. 
The bilingual groups were matched on exposure to Dutch before the age 
of  4 and current exposure to Dutch at home (Table 1), based on a parental 
questionnaire (Questionnaire for Parents of  Bilingual Children3 (PaBiQ); Tuller, 
2015). Exposure to Dutch before the age of  4 was measured as the amount of  
Dutch input relative to the total amount of  language input that the child received 
before this age (both inside and outside home context). Current exposure to 
Dutch at home was measured as the amount of  Dutch input relative to the 
total amount of  language input that the child heard from its mother, father, 
siblings and other adults who had frequent contact with the child. There were 
no significant differences between the bilingual groups in exposure to Dutch 
before the age of  4 (F(1,58) = .06, p = .81, ηp

2 = .00) nor in current exposure 
to Dutch at home (F(1,58) = 1.9, p = .18, ηp

2 = .03). The first languages of  
the bilingual TD children included Turkish (N=13), Tarifit-Berber (N=11) and 
Moroccan Arabic (N=6). The first languages of  the bilingual children with 
LI were Turkish (N=8), Moroccan Arabic (N=7), Egyptian Arabic (N=3), 
Tarifit-Berber (N=2), Dari (N=2), Pashto (N=1), Suryoyo (N=1), Kirundi 
(N=1), Russian (N=1), Chinese (N=1), Portuguese (N=1), Danish (N=1) and 
Frisian (N=1).  

3   This questionnaire is the short version of  a longer questionnaire piloted by research groups 
in several countries within the COST Action IS0804, which was in part based on the ALEQ 
(Paradis, 2011) and the ALDeQ (Paradis, Emmerzael, & Sorenson Duncan, 2010).
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 TD children were recruited via regular elementary schools. Children with LI 
were recruited through two national organizations in the Netherlands (Royal 
Dutch Kentalis and Royal Auris Group) that provide diagnostic, care and 
educational services for children with language difficulties. All children with 
LI had been diagnosed by licensed professionals on the basis of  standardized 
criteria (Stichting Siméa, 2014). A score of  at least 2 standard deviations (SD) 
below the mean on an overall score of  a standardized language assessment 
test battery or a score of  at least 1.5 SD below the mean on two out of  four 
subscales of  this standardized language assessment were the inclusion criteria 
for LI in this study. The standardized instruments that were most commonly 
used for diagnostic purposes were the Dutch version of  the Clinical Evaluation 
of  Language Fundamentals (CELF-4-NL; Kort, Schittekatte, & Compaan, 2008) 
and the Schlichting Test for Language Production and Comprehension (Schlichting & 
Lutje Spelberg, 2010ab). The children with LI attended either special education 
(N=58) or regular education with ambulatory care (N=2; one bilingual child 
and one matched monolingual child). Exclusion criteria were the presence of  
a hearing impairment, intellectual disability (nonverbal intelligence < 70) and 
severe articulatory difficulties as determined by a certified professional. 
 The four groups of  children were matched on age in months, nonverbal 
intelligence and SES. Nonverbal intelligence was measured with the short 
version of  the Wechsler Nonverbal-NL (Wechsler & Naglieri, 2008) and SES 
was based on the education level of  both parents (measured on a nine-point 
scale, ranging from 1 ‘no education’ to 9 ‘university degree’). In cases where 
precise matching on child level was not possible, a child was matched on 
group level. Group characteristics are presented in Table 1. There were no 
significant age differences (F(3,116) = .14, p = .94, ηp

2 = .00) nor nonverbal 
intelligence differences (F(3,116) = 1.3, p = .28, ηp

2 = .03) between any of  the 
four groups. SES did differ significantly (H(3) = 8.06, p = .045), reflecting 
lower SES in the bilingual TD group compared with the monolingual TD 
group. Furthermore, there were significant differences between the groups 
with regard to gender due to the relatively small number of  boys in the BITD 
group (χ2(3, N=120) = 8.9, p = .03).
 Information on the Dutch language abilities of  the children is provided 
by performance on three standardized language measures testing receptive 
vocabulary (Peabody Picture Vocabulary Test (PPVT-III-NL); Schlichting, 2005), 
grammatical morphology (subtest Word Formation of  the Dutch Language 
Proficiency Test for All Children [Taaltoets Alle Kinderen (TAK)]; Verhoeven 
& Vermeer, 2001) and knowledge of  function words and word order (subtest 
Sentence Formation of  the TAK; Verhoeven & Vermeer, 2001). Norm-
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referenced quotient scores for the PPVT-III-NL and raw scores for both TAK 
measures are presented in Table 2. For the TAK measures, raw scores of  the 
monolingual and bilingual groups were compared with norm groups that 
heard Dutch or a different language at home, respectively (Figure 1). 

Table 2: Dutch language skills of  the four groups of  children.

  
PPVT

  TAK Word 

Formation

  TAK Sentence 

Formation

 N Mean (SD) Range  N Mean (SD) Range  N Mean (SD) Range

MOTD 29a 111.4 (13.1) 78-137 30 16.5 (4.5) 7-24 30 30.4 (6.0) 17-40

MOLI 30 94.8 (13.0) 70-117 30 10.5 (3.3) 5-18 30 10.3 (7.3) 2-34

BITD 29a 94.1 (12.2) 59-119 30 11.6 (5.2) 0-20 30 21.5 (7.3) 4-35

BILI 30 78 (10.3) 55-95  29b 6.9 (4.7) 0-15  29c 9.8 (5.7) 2-20

Note: MOTD = monolingual typically developing; MOLI = monolingual language impaired; 
BITD = bilingual typically developing; BILI = bilingual language impaired; PPVT = Peabody Picture Vocabulary 
Test; TAK = Taaltoets Alle Kinderen
a  For one MOTD and one BITD child, the PPVT score was not available due to incorrect assessment procedures. 
b  For one BILI child, the TAK Word Formation was terminated due to the child’s refusal to cooperate. 
c For the same reason, one TAK Sentence Formation from a (different) BILI child was terminated.  

Figure 1: Categorization of  children per group according to norms of  the TAK Word 
and Sentence Formation.
Note: TAK norm categories differ for the monolinguals and bilinguals; MOTD = monolingual typically 
developing; MOLI = monolingual language impaired; BITD = bilingual typically developing; BILI = bilingual 
language impaired; TAK = Taaltoets Alle Kinderen
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Instruments 
Quasi-Universal 
The Quasi-Universal (Q-U) NWRT (Chiat, 2015) was designed in 
collaboration with members of  the COST Action IS0804 Language Impairment 
in a Multilingual Society: Linguistic Patterns and the Road to Assessment. The task 
contains 16 items that vary in length from two to five syllables. The items are 
constructed in such a way that they are in accordance with various constraints 
on lexical phonology in many languages (Chiat, 2015). The simple CVCV 
sequences of  the items contain a limited range of  consonants and vowels 
that occur in many languages. The designers of  the Q-U NWRT offer a 
format that allows for adaptation to any particular language. For each of  the 
16 items, four to six candidate options have been constructed from which a 
selection can be made. These candidate options are variations for each item 
that are matched for length, syllable structure, and segmental categories. 
This allows for some flexibility in case a proposed item is a real word in 
the relevant language or one of  the segmental options does not occur in the 
target language. Once particular options are selected, the phonemes within 
the items are produced with the phonetic qualities of  the relevant language. 
Thus, the items still have certain language-specific characteristics, making 
them quasi-universal (for further discussion, see Chiat, 2015). 
 A Dutch version of  this task was constructed for the purpose of  this study. 
Candidate items that were real words in either the majority language Dutch 
or the three most common minority languages in this study (Turkish, Tarifit-
Berber and Moroccan Arabic) were excluded, covering 78% of  the languages 
of  the bilingual children. Furthermore, all candidate items that included the 
plosive /p/ or the velar stop /g/ were excluded, as /p/ does not originally 
occur in Tarifit-Berber and /g/ is very uncommon in Dutch. Sixteen items 
were chosen and recorded by a female native speaker of  Dutch, producing 
the vowels and consonants with their Dutch phonetic qualities. Language-
specific prosodic patterns were avoided by stressing all syllables equally, 
producing them with even length and pitch, apart from the final syllable 
lengthening which characteristically marks the end of  an utterance (Chiat, 
2015). In this way, a possible effect of  language-specific prosodic knowledge, 
disadvantaging children with less experience in that language, was reduced. 
The final selection of  items is presented in Appendix A.   

Language-Specific
The Q-U NWRT was compared with an adapted version of  a task developed by 
Rispens and Baker (2012). This task is modelled on specific properties of  Dutch 
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and is thus an example of  a Language-Specific (L-S) NWRT. The task was not 
designed for diagnostic purposes, but to investigate (sub)lexical processing 
in TD children, children with LI and children with reading problems. The 
original task contains 40 items equally divided between items of  two to five 
syllables and of  high and low phonotactic probability according to the Dutch 
phonotactic frequency database (Adriaans, 2006). Items in the L-S NWRT do 
not include consonant clusters, which is analogous to the Q-U NWRT, but 
they do include final consonants and are CV…CVC sequences. The items are 
thus one phoneme longer than the items from the Q-U NWRT. Furthermore, 
items followed the regular Dutch stress pattern. For the present study, 24 
out of  the 40 items were selected to prevent fatigue due to the length of  the 
task. The distribution of  items with respect to syllable length and phonotactic 
probability was maintained for optimal differentiation. The final selection 
thus comprised 12 items of  high and 12 of  low phonotactic probability, each 
with three items per syllable length (two-five). The phonotactic probability of  
the items within the Q-U NWRT was also checked for Dutch and turned out 
to be higher than the low phonotactic probability items of  the L-S NWRT, but 
lower than the items with high phonotactic probability (Q-U: -1.43; L-S High: 
-1.28; L-S Low: -2.02). This short version of  the L-S NWRT was recorded by 
the same female native speaker of  Dutch who also recorded the Q-U NWRT. 
The items are presented in Appendix B.   

Procedures and scoring 
This research was screened by the Standing Ethical Assessment Committee 
of  the Faculty of  Social and Behavioral Sciences at Utrecht University. 
Criteria were met and further verification was not deemed necessary. Parents 
of  participants signed an informed consent.
 All participants were individually tested in a quiet room at their school. 
They completed a battery of  tests in two separate sessions each lasting 
approximately one hour. The Q-U and L-S NWRT were the first tasks of  the 
second session. Other tasks included working memory and attention tasks 
and will not be discussed in the current study. The presentation format of  the 
NWRTs was adapted from Engel de Abreu and colleagues (2013). Children 
were presented with a cartoon ‘alien’ that spoke a strange foreign language 
and wanted to teach this to the children. Two practice items familiarized the 
children with the procedure. This was followed by the first block with the first 
NWRT. After this, there was a short break in which a friend of  the alien was 
introduced that spoke a different nonsense language. Subsequently, the block 
with the second NWRT started. The order of  the blocks was counterbalanced; 
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half  of  the children began with the Q-U NWRT and half  of  the children with 
the L-S NWRT. Items within both NWRTs were prerecorded and presented 
in a pseudo-randomized order. Children were only allowed to hear each 
nonword once.
 All responses of  the children were recorded with a highly sensitive 
microphone (Samson Go Mic). They were transcribed offline and scored 
using two scoring methods: (1) percentage of  items correct (PIC) and (2) 
percentage of  phonemes correct (PPC). Whole-item accuracy was represented 
by an all-or-nothing score of  correct or incorrect responses. Repetitions that 
included omissions or substitutions were considered incorrect, whereas 
repetitions with only additions were judged as correct as they do not reflect 
loss of  information (Dollaghan & Campbell, 1998). Systematic substitutions 
of  phonemes, reflecting articulation ability, were allowed. Second, the 
percentage of  phonemes correct per item was calculated. The same procedure 
regarding omissions, (systematic) substitutions and additions was applied as 
with the first scoring method. In cases where the structure of  an item was not 
maintained, syllable sequences in a child’s response were aligned to the best 
corresponding target syllables before the number of  phonemes correct was 
scored. 
 A second independent rater scored 75% of  the data. For percentage of  
phonemes correct, the scores of  the two raters overlapped in 94% of  the cases 
for the Q-U NWRT and in 93% of  the cases for the L-S NWRT. The intra-
class correlation coefficient (ICC; absolute) was excellent (Q-U: .99; L-S: .98). 
For the percentage of  items correct, scores of  the two independent judges 
overlapped in 98% of  the cases for both NWRTs. Again, the ICC was excellent 
(Q-U: .97; L-S: .96). Instances of  disagreement were resolved by consensus.

Data analysis
All statistical analyses were performed using SPSS 22 (IBM Corp., 2013).  
Exploration of  the data revealed that the variables PIC and PPC for both 
NWRTs were skewed. A square root transformation was applied to the data 
after which most variables were normally distributed, apart from the variables 
for two and five syllables. Therefore, non-parametric tests were done to check 
whether this affected the results, but no differences between parametric and 
non-parametric tests were found. The transformed variables will thus be used 
in all analyses with parametric tests. NWRT performance was not correlated 
with either SES or nonverbal intelligence in any group, hence there was no 
need to control for prior differences between the groups. 
 To investigate the effects of  LI, bilingualism and syllable length on the 
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NWRTs, a 2×4×4 mixed-design analysis of  variance (ANOVA) was used. 
The analysis was run with Version of  the NWRT as a within-subjects factor 
with two levels (Q-U NWRT and L-S NWRT), Syllable Length as a within-
subjects factor with four levels (two, three, four and five syllables) and  
Group as a between-subjects factor with four levels (MOTD, MOLI, BITD 
and BILI). Subsequently, post-hoc analyses (one-way ANOVAs and repeated 
measures ANOVAs) were conducted in case significant interactions between 
the three factors in the model were observed. Effect sizes are calculated using 
Cohen’s d (1998). 
 A second analysis evaluated the clinical potential of  the NWRTs by 
investigating to what extent the instruments predicted the absence or presence 
of  LI in the monolingual and bilingual groups of  children. Receiver Operating 
Characteristic (ROC) curves were used to determine the optimal cut-off  score 
for each NWRT associated with the highest sensitivity and specificity of  the 
instrument (after Gutiérrez-Clellen & Simon-Cereijido, 2010). The ROC 
curve plots sensitivity and specificity for different NWRT scores that are 
observed in the data. Subsequently, the score that maximizes both sensitivity 
and specificity (as close to 1 as possible) is chosen as the optimal cut-off  score 
of  the instrument. For the purpose of  this study, sensitivity can be defined as 
the proportion of  children who are diagnosed with LI and score below the 
optimal cut-off  score, whereas specificity is the proportion of  TD children 
who score above this cut-off  score. These measures thus indicate how well 
the instruments assign a child to the correct group. Sensitivity and specificity 
between 80% and 89% are considered fair, while rates above 90% are good 
(Plante & Vance, 1994). Likelihood ratios were also calculated to evaluate to 
what extent the instruments change the probability of  the presence or absence 
of  LI. In addition, diagnostic test accuracy of  the NWRTs is estimated by the 
Area Under the Curve (AUC). The AUC is the probability that a randomly 
selected child with LI will score lower than a randomly selected child with TD 
and thus depends on the ability of  the instruments to classify children with 
and without LI correctly (Tape, 2008). Tape’s (2008) criteria for diagnostic 
test accuracy are applied (AUC of  1 = perfect; AUC of  .90-1 = excellent; 
AUC of  .80-.90 = good; AUC of  .80-.70 = fair; AUC of  .60-.70 = poor; AUC 
of  0.5 ≤ worthless). 
 Results of  the above analyses using the two scoring methods (PPC and 
PIC) were compared to identify the most effective method. Results from the 
outcome variable PPC are presented first. Subsequently, only clear differences 
for PIC compared with PPC are discussed to avoid redundancy. To control for 
possible misdiagnosis in our sample, all analyses described above were also 
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conducted for a subsample of  the participants, excluding children with LI and 
TD who scored unexpectedly high or low, respectively, on the TAK language 
measures (Figure 1). Analyses yielded similar results and are therefore not 
reported. 

Results

Effects of  LI, bilingualism and syllable length
Percentage of  phonemes correct (PPC)
Table 3 presents the means and SDs of  the PPC performance of  the four 
groups of  children on the two versions of  the NWRT. Results revealed a 
significant main effect of  Version (F(1,116) = 148.5, p < .001, ηp

2 = .56), 
a significant main effect of  Syllable Length (F(3,348) = 189.9, p < .001, 
ηp

2 = .62) and a significant main effect of  Group (F(3,116) = 46.8, p < .001, 
ηp

2 = .55). Significant interaction effects of  Version × Group (F(3,116) = 
8.6, p < .001, ηp

2 = .18), Syllable Length × Group (F(9,348) = 2.0, p = .04, 
ηp

2 = .05) and Version × Syllable Length (F(3,348) = 23.0, p < .001, ηp
2 = .16) 

were found and will be discussed below. The three-way interaction was not 
significant. 
 Pairwise comparisons showed that, independent of  Group or Syllable 
Length, children’s performance on the Q-U NWRT was better than on the 
L-S NWRT (p < .001). Furthermore, independent of  Group or Version, 
performance deteriorated as item length in syllables increased (p < .001). 
Finally, the main effect of  group showed that the two TD groups outperformed 
the two LI groups (p < .001). There were no statistically significant differences 
between monolingual and bilingual groups when the versions of  the NWRTs 
and syllable lengths were collapsed. 
 The significant interaction between Version × Group indicated that effects 
of  LI and bilingualism on performance of  the NWRT differed depending on 
the version of  the NWRT. Post-hoc analyses showed significant main effects 
of  Group for both NWRTs separately (Q-U: F(3,116) = 38.1, p < .001, ηp

2 = 
.50; L-S: F(3,116) = 40.0, p < .001, ηp

2 = .51). Table 4 presents the results of  
the pairwise comparisons that show the effects of  LI and bilingualism on the 
two versions of  the NWRT. Children with LI performed significantly worse 
on both NWRTs in comparison with their TD peers. In the monolingual 
group, the effects of  LI were largest for the L-S NWRT, whereas in the 
bilingual group the Q-U NWRT led to the largest effect size. Furthermore, a 
significant negative effect of  bilingualism was found for the L-S NWRT in the 
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TD group: the bilingual TD children scored lower than their monolingual TD 
peers. However, there were no differences between monolingual and bilingual 
TD children with respect to performance on the Q-U NWRT. Finally, the 
monolingual and bilingual groups with LI did not differ on either task.

Table 3: Percentage of  phonemes correct on the two versions of  the NWRT for the four 
groups of  children.

   Monolingual  Bilingual

TD  LI  TD  LI

NWRT Syllables N Mean SD  Mean SD  Mean SD  Mean SD

Quasi-

Universal

All

120

88.1 6.5 67.4       12.2 86.3 6.2 69.0 12.2

2 95.6 6.0 87.7 9.1 97.5 4.3 87.3 9.5

3 92.3 5.5 73.8 13.1 91.3 7.9 77.5 14.3

4 92.3 5.3 70.6 17.4 89.1 7.1 73.4 16.6

5 78.6 14.8 52.4 16.4 76.1 13.0 51.8 17.6

Language-

Specific

All

120

82.0 6.9 58.4 11.4 73.4 7.4 60.6 13.1

2 89.9 4.1 76.7 11.4 85.8 7.3 76.2 11.0

3 89.2 6.9 68.9 16.0 80.7 10.8 69.2 17.1

4 82.1 11.0 53.8 14.4 71.6 8.9 56.1 15.4

5 73.7 10.2  46.6 12.2  64.7 11.9  50.2 14.5

Note: TD = typically developing; LI = language impaired; NWRT = nonword repetition task

Table 4: Pairwise comparisons: effects of  LI and bilingualism on NWRT performance 
– based on the percentage of  phonemes correct.

    Quasi-Universal  Language-Specific

Effect Comparisons N  p d  p d

Language 

Impairment

MOTD-MOLI 60 <.001 2.12 <.001 2.50

BITD-BILI 60   <.001 1.79   <.001 1.20

Bilingualism
MOTD-BITD 60 =1.00 .28 <.001 1.20

MOLI-BILI 60 =1.00 -.13 =1.00 -.18

Note: MOTD = monolingual typically developing; MOLI = monolingual language impaired;
BITD = bilingual typically developing; BILI = bilingual language impaired   
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 Post-hoc analyses were performed to unpack the interaction between Syllable 
Length × Group (Figure 2) and showed larger effects of  syllable length for 
monolingual and bilingual children with LI (Q-U: ηp

2 = .57; L-S: ηp
2 = .59) in 

comparison with their TD peers (Q-U: ηp
2 = .45; L-S: ηp

2 = .31). The TD groups 
significantly outperformed the LI groups on all syllable lengths (all p < .01). 
Within the LI group, monolingual and bilingual children did not differ on any 
of  the syllable lengths. Within the TD group, the bilingual children performed 
significantly below the monolingual children on language-specific items with 
three, four and five syllables (p < .01). Other differences were not significant.
 Finally, effects of  syllable length appeared to be different depending on 
the version of  the NWRT. Two repeated measures ANOVAs for the NWRTs 
separately both revealed significant main effects of  Syllable Length (Q-U: 
F(3,357) = 122.6, p < .001, ηp

2 = .51; L-S: F(3,357) = 92.3, p < .001, ηp
2 = .44). 

For the L-S NWRT, all syllable lengths differed from each other (p < .001), 
apart from syllable length four and five. For the Q-U NWRT, syllable lengths 
two and three did not differ, whereas all other differences were significant  
(p < .001).

Figure 2: Percentage of  phonemes correct on the NWRTs per syllable length; error 
bars represent -/+ 2 standard errors. 
Note: MOTD = monolingual typically developing; MOLI = monolingual language impaired; 
BITD = bilingual typically developing; BILI = bilingual language impaired
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Percentage of  items correct (PIC)
Table 5 presents the means and SDs of  the PIC performance of  the four groups 
of  children on the two versions of  the NWRT. Results for this scoring method 
were similar to previous analyses with PPC and also revealed a significant 
main effect of  Version (F(1,116) = 274.9, p < .001, ηp

2 = .70), Syllable Length 
(F(3,348) = 345.0, p < .001, ηp

2 = .75) and Group (F(3,116) = 43.2, p < .001, 
ηp

2 = .53). Significant interaction effects of  Version × Group (F(3,116) = 
7.4, p < .001, ηp

2 = .16), Syllable Length × Group (F(9,348) = 5.1, p < .001,  
ηp

2 = .12) and Version × Syllable Length (F(3,348) = 9.2, p < .001,  
ηp

2 = .07) were found. The three-way interaction was not significant. Pairwise 
comparisons for PIC yielded the same outcomes as for PPC with the 
exception of  a significant difference (p = .047) between the monolingual and 
bilingual TD groups when the Versions of  the NWRT and Syllable Length 
were collapsed.

Table 5: Percentage of  items correct on the two versions of  the NWRT for the four 
groups of  children.

   Monolingual  Bilingual

TD  LI  TD  LI

NWRT Syllables N Mean SD  Mean SD  Mean SD  Mean SD

Quasi-

Universal

All

120

59.6 15.0 25.4 13.0 55.1 13.7 28.6 17.1

2 86.7 17.0 60.8 26.0 88.3 17.0 56.7 29.3

3 64.2 21.5 21.7 23.4 64.2 26.0 30.3 28.9

4 59.7 24.1 13.6 20.7 48.1 24.2 25.3 27.1

5 25.6 26.2 4.2 11.5 18.3 24.2 2.5 7.6

Language-

Specific

All

120

36.6 11.4 11.7 9.0 23.9 9.3 14.3 11.4

2 60.0 12.1 32.8 21.2 53.2 16.4 33.0 22.7

3 45.6 19.5 10.6 16.7 26.6 18.9 17.3 19.3

4 29.4 24.2 1.8 5.4 11.4 14.9 5.4 13.2

5 10.6 15.5  1.1 4.2  3.3 6.8  1.2 4.7

Note: TD = typically developing; LI = language impaired; NWRT = nonword repetition task
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 Results from the post-hoc analyses showed a larger effect of  LI in the 
monolingual group on the Q-U NWRT when PIC was employed compared 
with PPC (d = 2.44 vs. d = 2.12, respectively), but a smaller effect of  LI in the 
bilingual group on the L-S NWRT (d = .92 vs. d = 1.20, respectively). Moreover, 
effects of  syllable length became similar for the TD and LI groups when 
analyses were done with PIC. Overall patterns, however, were comparable. 

Diagnostic accuracy, sensitivity and specificity
Percentage of  phonemes correct (PPC)
Cut-off  scores, sensitivity and specificity of  the NWRTs are presented in 
Table 6. Although specificity was good for the L-S NWRT (93%) in the 
bilingual group of  children, sensitivity was inadequate (63%). Over 35% of  
the bilingual children with LI were misclassified by the language-specific task. 
For the Q-U NWRT, specificity (93%) was the same in this group of  children 
and sensitivity (83%) was clearly better. In the monolingual group, specificity 
and sensitivity were high for both NWRTs, with the highest levels for the L-S 
NWRT.
 Further examinations of  the ROC curves identified large Areas Under the 
ROC Curve (AUC) for both NWRTs in the monolingual group and indicated 
excellent test accuracy (Q-U: area = .94, SE = .03, p < .001, CI 95 = .89 - 1.00; 
L-S: area = .95, SE = .03, p < .001, CI 95 = .91 - 1.00). In the bilingual group, 
test accuracy for the Q-U NWRT was excellent (area = .90, SE = .04, p < .001, 
CI 95 = .81 - .99), whereas it was fair for the L-S NWRT (area = .79, SE = .06, 
p < .001, CI 95 = .68 - .91). 

Percentage of  items correct (PIC)
With the exception of  some small differences, results were largely similar for 
the two scoring methods. Sensitivity (97%) increased for the Q-U NWRT 
in the monolingual group when PIC was employed, whereas it decreased 
slightly for the L-S NWRT (both 90%). In the bilingual group, sensitivity 
increased to 87% as specificity decreased to 83% for the Q-U NWRT. For the 
L-S NWRT, we observed similar patterns: sensitivity increased (77%) and 
specificity decreased (73%). 
 The AUC remained large for both NWRTs in the monolingual group  
(Q-U: area = .95, SE = .03, p < .001, CI 95 = .89 - 1.00; L-S: area = .95,  
SE = .03, p < .001, CI 95 = .90 - 1.00). In the bilingual group, test accuracy 
slightly decreased for both NWRTs, now ranging from good to fair (Q-U: area 
= .89, SE = .05, p < .001, CI 95 = .79 - .98; L-S: area = .76, SE = .07, p < .001, 
CI 95 = .63 - .89).
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Discussion

The main aim of  the present study was to evaluate the clinical applicability of  
the Dutch version of  a newly developed quasi-universal nonword repetition 
task (Q-U NWRT) in a group of  monolingual and bilingual children with and 
without LI. The new task was compared with a more traditional language-
specific (L-S) NWRT. The Q-U NWRT was designed to maximize phonological 
features most commonly represented across languages. Hence, performance on 
the Q-U NWRT should be minimally influenced by knowledge of  one specific 
language, in contrast to performance on the L-S NWRT.
 With respect to investigating effects of  LI and syllable length, results 
were largely in line with our predictions. Large differences between children 
with and without LI, both monolingual and bilingual, were found on both 
NWRTs, strengthening the case for nonword repetition as a clinical marker 
of  LI (Conti-Ramsden et al., 2001). TD children outperformed children with 
LI on all syllable lengths. When using percentage of  phonemes correct as 
scoring method, the difference between the children with and without LI was 
largest for the longer items for both NWRTs. These findings are consistent 
with previous research (e.g., Dollaghan & Campbell, 1998) and show that the 
newly developed Q-U NWRT functions comparably to other NWRTs. 
 The observed effects of  bilingualism in the TD groups corresponded with 
the predicted performance pattern. Due to item characteristics, children 
in all groups scored lower on the L-S NWRT than on the Q-U NWRT, but 
the L-S NWRT was particularly difficult for the bilingual TD children. The 
monolingual TD children outperformed their bilingual TD peers on the L-S 
NWRT, whereas their performance on the Q-U NWRT did not differ. The 
bilingual children were presumably disadvantaged on the L-S NWRT due 
to having less language-specific knowledge of  Dutch to support memory 
representations needed to successfully repeat items from the L-S NWRT. This 
finding is consistent with previous work (Engel de Abreu et al., 2013; Engel 
de Abreu, 2011; Kohnert et al., 2006) and is also apparent in the scores on 
the language tests (see Table 2), which are substantially lower for the bilingual 
TD children than for their monolingual TD peers. Knowledge of  Dutch did 
not appear to be as important for the Q-U NWRT, as the two TD groups 
performed similarly. 
 In contrast to the TD group, no effect of  bilingualism was found in the LI 
group on either NWRT, suggesting that the bilingual children with LI are 
not additionally disadvantaged by the L-S NWRT. A possible explanation 
for this is that the effect of  language impairment outweighs the effect of  
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language-specific knowledge. As a consequence of  their impairment, both 
monolingual and bilingual children with LI have less language-specific 
knowledge of  Dutch compared with children with TD. The impact of  this 
effect on NWRT performance could be much more extensive than the effect 
of  dual language learning, as is also indicated by the effect sizes of  LI  
(d = 2.50) and bilingualism (d = 1.20). These findings are in line with other 
research that does not support a double delay in bilingual children with 
LI (Paradis, 2010a). Another possible explanation as to why no additional 
effect of  bilingualism was found in the groups with LI is potential 
misdiagnosis, reflected by the overrepresentation of  bilingual children in 
special education (Smeets et al., 2009). Incorrectly diagnosed bilingual 
children with LI might be positively influencing NWRT performance, 
hereby masking effects of  bilingualism. Even though we cannot rule out 
this possibility, analyses that excluded possibly misdiagnosed children did 
not support this explanation.
 Although group comparisons are important, assessment in the clinical 
practice is always done at the level of  the individual child. Overall, diagnostic 
accuracy proved to be excellent for both tasks in the monolingual sample. 
Moreover, sensitivity and specificity reached adequate levels. However, 
results for the two NWRTs diverged within the bilingual group. Over 35% 
of  the bilingual children with LI were misclassified by the L-S NWRT, 
replicating other work that also reported low sensitivity of  a language-
specific NWRT in a bilingual group of  children (Gutiérrez-Clellen & Simon-
Cereijido, 2010; Kohnert et al., 2006) and suggests that a language-specific 
NWRT ought to be used with caution. The diagnostic potential of  the Q-U 
NWRT remained powerful in the group of  bilingual children with adequate 
levels of  sensitivity and specificity. The finding that the Q-U NWRT was 
sensitive to LI in a heterogeneous group of  children with diverse linguistic 
backgrounds suggests that this instrument is to be preferred over a language-
specific task when used in clinical practice with bilingual children. 
 If  the Q-U NWRT is used for clinical practice, it is important to know 
which method of  scoring is most sensitive to LI. The results show that both 
scoring methods discriminated well between children with and without LI 
in both the group of  monolingual and bilingual children. The number of  
items correct actually achieved the highest levels of  sensitivity and specificity 
for the Q-U NWRT within the monolingual group of  children, in line with 
other research (Dispaldro et al., 2013). Within the bilingual group, results for 
the two scoring methods were very similar. The practical implication of  this 
finding is that scoring the number of  items correct seems to work well for the 
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Q-U NWRT, facilitating online scoring and making administration of  the 
task less time-consuming. 
 The results of  the present study indicate that the Dutch version of  a 
Q-U NWRT can be a valuable tool for identifying children with LI that are 
L2 learners of  Dutch. Further research in other language contexts, using 
different versions of  the instrument, is needed to strengthen our findings. 
Furthermore, a limitation of  the current research is that children were 
already diagnosed with LI, by stringent criteria. Many studies use a cut-off  
of  -1.25 SD on two language domains as their inclusion criteria for LI (after 
Tomblin et al., 1997), whereas this study employed -1.5 SD. This might have 
enlarged the difference between the TD and LI groups, positively influencing 
the diagnostic accuracy of  the instruments. The use of  predefined groups 
instead of  a population sample might have a similar effect. Previous research 
used a NWRT that distinguished children with and without LI excellently in 
predefined groups (Dollaghan & Campbell, 1998), but worked less well in a 
population-based sample (Ellis Weismer et al., 2000). To validate the findings 
of  the current study, more data is needed from a large and representative 
sample of  children. A second consequence of  using predefined groups is 
that we fully rely on previous diagnosis, as has been pointed out earlier. 
Given the overrepresentation of  bilingual children in special education in 
the Netherlands (Smeets et al., 2009), certainty about adequate classification 
in our sample is not guaranteed. A final limitation of  this study is that the 
bilingual children with LI were more heterogeneous in terms of  their home 
languages, and thus their phonetic inventories, than the bilingual TD children. 
Whereas we excluded nonwords from the Q-U NWRT that were real words 
in all home languages of  the TD group (i.e., Turkish, Tarifit-Berber and 
Moroccan Arabic), we could only check this post-hoc for the remaining home 
languages of  the children in the LI group. Even though most items appeared 
to be true nonsense words in all languages of  our sample, a few turned out 
to be meaningful words (e.g., /lita/ in Kirundi), which could have influenced 
the results. To check for the effects of  home language, we compared NWRT 
performance between home language groups and found no differences. A 
study in larger and more homogeneous groups is needed to confirm this. 
 In addition, future research is needed to compare the Q-U NWRT with other 
instruments, particularly normed language-specific NWRTs that are currently 
being used in the clinical practice, and with other alternatives that have 
been proposed to aid assessment of  bilingual children with LI. For example, 
Engel de Abreu and colleagues (2013) suggest that performance on working 
memory tasks involving numbers, such as digit span tasks, are not affected by 



44

Chapter 2

test language or cultural status and could therefore be used in assessment. In 
this study, 7-year-old Portuguese-Luxembourgish language minority children 
performed equally well on digit span tasks in either language and did not 
differ significantly from monolingual peers in Luxembourg or Brazil. The 
authors’ explanation for this finding was that children are very familiar with 
numbers by the age of  7 due to extensive training. It would be relevant to test 
whether the clinical potential of  a digit span task is comparable with the Q-U 
NWRT in children of  that age, but also in younger children whose number 
knowledge is less well-entrenched. 
 In summary, the key finding of  the present study is that the Dutch version 
of  a newly developed quasi-universal nonword repetition task is a promising 
diagnostic tool to help identify LI in bilingual children with Dutch as a second 
language. This task is designed to be minimally susceptible to experience in 
a specific language, in contrast to a more traditional language-specific task 
to which it was compared. Both instruments discriminated well between 
monolingual children with and without language impairment, but only the 
quasi-universal task was clinically accurate in a bilingual group of  children 
as well. The quasi-universal task seems therefore suitable to disentangle 
language impairment from language disadvantage.



45

2

Quasi-universal nonword repetition

Appendix A 

Dutch version of  the Quasi-Universal NWRT (derived from Chiat, 2015).

Syllable length Orthography  IPA 

International 

Phonetic Alphabet

 Prosody 

ˈeven stress and pitch 

ˌfalling pitch

2 Sieboe sibυ ˈSieˌboe

Lietaa lita ˈLieˌtaa

Naakie naki ˈNaaˌkie

Noelie nυli ˈNoeˌlie

3 Baamoedie bamυdi ˈBaaˈmoeˌdie

Zieboelaa zibυla ˈZieˈboeˌlaa

Loemiekaa lυmika ˈLoeˈmieˌkaa

Naaliedoe nalidυ ˈNaaˈlieˌdoe

4 Noekietaalaa nυkitala ˈNoeˈkieˈtaaˌlaa

Ziebaalietaa zibalita ˈZieˈbaaˈlieˌtaa

Lietiesaakoe litisakυ ˈLieˈtieˈsaaˌkoe

Kaazoeloemie kazυlυmi ˈKaaˈzoeˈloeˌmie

5 Toeliekaasoemoe tυlikasυmυ ˈToeˈlieˈkaaˈsoeˌmoe

Maaloeziekoebaa malυzikυba ˈMaaˈloeˈzieˈkoeˌbaa

Sieboenaakielaa sibυnakila ˈSieˈboeˈnaaˈkieˌlaa

Liedaabiemoedie  lidabimυdi  ˈLieˈdaaˈbieˈmoeˌdie
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Appendix B

The Language-Specific NWRT (adapted from Rispens & Baker, 2012).

Syllable length Phonotactic 

probability

Orthography  IPA 

International Phonetic Alphabet

2 high Raanom ranɔm

Daanes danɛs

Woosel wosɛl

low Luubuf lybʏf

Kuimup kœymʏp

Joefeum jυfø:m

3 high Kaaroodin karodɪn

Voopeeket vopekɛt

Deevoenos devυnɔs

low Veujoetup vø:jυtʏp

Nuigeusup nœyxø:sʏp

Muihuuguf mœyhyxʏf

4 high Liekoovoepar likovυpɑr

Kooviewaalan koviwalɑn

Liejootaanig lijotanɪx

low Guiweusoegeer xœywø:sυxɪr

Meufuusuinef mø:fysœynɛf

Juuvuigoowuf jyvœyxowʏf

5 high Wookaaloemoodon wokalυmodɔn

Baamerienooves bamɛrinovɛs

Tieloniedaanag tilɔnidanɑx

low Fuugiwuinoefep fyxɪwœynυfɛp

Geumuwoekuubir xø:mʏwυkybɪr

Nuijigeufuusut  nœyjɪxø:fysʏt
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Abstract

This study examined the diagnostic validity of  three verbal memory measures 
that hold promise for supporting the identification of  language impairment 
(LI) in bilingual children. Building on previous work, it investigated the added 
value of  a recently developed quasi-universal nonword repetition task (Q-U 
NWRT) relative to two well-established digit span (DS) measures. Results 
showed that the Q-U NWRT is preferred over DS tasks to aid the assessment 
of  5- and 6-year-old bilingual children. At this young age, children’s knowledge 
of  number words may not yet be well-entrenched, negatively impacting the 
diagnostic validity of  the DS measures. In contrast, the Q-U NWRT proved 
to be a powerful instrument due to its sensitivity to LI and insensitivity to 
language-specific experience.

Keywords
Language impairment
Bilingualism
Assessment
Verbal memory
Nonword repetition
Digit span
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Introduction

Bilingual children may show delays in their language development 
compared with monolingual children (Scheele, Leseman, & Mayo, 2010; 
Hoff  et al., 2012). It is often difficult to determine the source of  these 
children’s language problems, because delays can arise from child-external 
factors, such as insufficient exposure, or from child-internal factors, such 
as language impairment (LI) (Kohnert, 2010). Standardized monolingual 
norm-referenced measures that are currently used to diagnose LI cannot 
adequately disentangle these different origins of  language delays and often 
disadvantage children with less experience with the target language (Paradis, 
2016; Restrepo & Silverman, 2001), leading to misdiagnoses of  bilingual 
children (Grimm & Schulz, 2014; Bedore & Peña, 2008; Salameh, Nettelbladt, 
Håkansson, & Gullberg, 2002). Recently, several verbal memory measures 
have been suggested to hold promise for a more reliable differential diagnosis 
of  bilingual children, as performance on these measures is considered to be 
sensitive to LI, but relatively insensitive to differences in language experience 
(Boerma et al., 2015; Engel de Abreu, Baldassi, Puglisi, & Befi-Lopez, 2013). 
The present study compared the diagnostic validity of  these verbal memory 
measures within a monolingual and bilingual context.  
 Morphology and syntax are often viewed as the core areas of  impairment in 
children with LI (e.g., Rice, Wexler, & Cleave, 1995). However, the problems 
of  children with LI extend beyond grammatical language knowledge, as 
indicated by their slower speed of  processing as well as limited processing 
capacity (Leonard et al., 2007). Processing limitations of  children with LI 
are especially prominent in verbal memory tasks. Children with LI have 
difficulty with the temporary storage of  verbal information, indicating a weak 
verbal short-term memory, and also show deficits on more complex verbal 
working memory tasks in which verbal information needs to be stored and 
manipulated (Archibald & Gathercole, 2006a). A nonword repetition task 
(NWRT) is a well-known example of  a verbal short-term memory measure 
that is difficult for children with LI (for a meta-analysis, see Graf-Estes, Evans, 
& Else-Quest, 2007). Numerous studies have shown that a NWRT is highly 
accurate in identifying monolingual children with LI, demonstrating its 
value for clinical purposes (e.g., Dispaldro, Leonard, & Deevy, 2013; Gray, 
2003a; Kalnak, Peyrard-Janvid, Forssberg, & Sahlén, 2014). Other examples 
of  tasks that also reveal the processing weaknesses of  children with LI are 
simple and complex span measures in which sequences of  verbal information 
(e.g., digits or words) need to be recalled in correct or reverse serial order, 
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respectively (Archibald & Gathercole, 2006a). For instance, a well-established 
standardized assessment test battery, the Clinical Evaluation of  Language 
Fundamentals (CELF-4-NL; Kort, Schittekatte, & Compaan, 2008), includes a 
digit span measure to examine the underlying problems of  children with LI, 
complementing traditional language tests.
 In contrast to children with LI, verbal memory may be a relative strength 
of  bilingual children (Blom, Küntay, Messer, Verhagen, & Leseman, 2014). 
The advantage of  processing-based measures testing verbal memory is that 
these are less influenced by differences in language experience caused by 
environmental factors than traditional measures of  vocabulary or grammar 
that tap into language knowledge (Campbell, Dollaghan, Needleman, & 
Janosky, 1997; Ellis Weismer et al., 2000; Engel, Santos, & Gathercole, 
2008). This implies that such verbal memory measures may be suitable for 
the assessment of  LI in bilingual learning contexts. However, the influence 
of  language-specific experience seems to differ depending on the way in 
which verbal memory is assessed. Engel de Abreu (2011) followed a group 
of  monolingual and bilingual children from kindergarten to second grade 
(MAGE = 76-99 months) and reported better performance of  the monolingual 
group compared with the bilingual group on a Luxembourgish NWRT. The 
bilingual children only performed similarly to their monolingual peers when 
language knowledge (i.e., vocabulary) was taken into account, suggesting 
that low scores on a NWRT might to some extent reflect poor long-term 
(sub)lexical support caused by insufficient exposure. Even though nonwords 
are by definition not lexicalized, research indeed indicates that (sub)lexical 
phonological knowledge is an important determinant of  NWRT performance 
(Gathercole, Frankish, Pickering, & Peaker, 1999; Majerus, Van der Linden, 
Mulder, Meulemans, & Peters, 2004). This complicates the clinical use of  
NWRTs with bilingual children, as has been shown several times in the 
literature (for a review, see Boerma et al., 2015; Armon-Lotem & Meir, 2016). 
 On the other hand, Engel de Abreu (2011) found no differences between 
the monolingual and bilingual groups on both simple and complex verbal 
span tasks using highly familiar lexical items, i.e., digits. Engel de Abreu 
and colleagues (2013) replicated these findings in a group of  7-year-old 
monolingual and bilingual children (MAGE = 85 months) and demonstrated 
that performance on verbal memory measures involving digits was 
independent of  test language or cultural status, in contrast to performance 
on tasks with high word-like nonwords. Digits were assumed to be equally 
familiar to all children at the age of  testing due to frequent exposure to and 
use of  digits in, for example, school, suggesting that a digit span task draws 
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on knowledge in long-term memory that is well-established in all children, 
even those with less experience with the target language. Engel de Abreu and 
colleagues (2013) therefore concluded that digit span measures may be able to 
aid the assessment of  bilingual children with LI. Showing weaker digit span 
performance of  bilingual children with LI compared with bilingual controls, 
Ziethe, Eysholdt, and Doelinger (2013) also concluded that a digit span task 
should be considered as a diagnostic tool, being a potential marker of  LI in 
bilingual children. 
 However, only one study has investigated the diagnostic accuracy of  
a digit span measure in both a monolingual and bilingual context. The 
recently published work of  Armon-Lotem and Meir (2016) showed that a 
simple (forward) digit span task discriminated between 5- and 6-year-old 
children with a typical development (TD) and LI, regardless of  lingual status. 
However, the diagnostic validity of  the task proved to be clinically inadequate, 
with levels of  sensitivity and specificity that did not both reach 80% (Plante 
& Vance, 1994). Previous work that examined the diagnostic accuracy of  a 
forward digit span measure in a monolingual context did not find convincing 
test accuracy either (Gray, 2003a; Thordardottir et al., 2011). Together with 
a lack of  research targeting the clinical validity of  complex (backward) digit 
span measures, these findings call for further consideration of  whether digit 
span measures are actually useful for diagnostic purposes, as previous work 
suggested (Engel de Abreu et al., 2013; Ziethe et al., 2013). The current study 
therefore investigated the clinical value of  both a simple and complex digit 
span measure within a monolingual and bilingual context.
 These digit span measures were compared with a quasi-universal (Q-U) 
NWRT which was recently developed to reduce the influence of  language-
specific experience on NWRT performance, aiming to support the identification 
of  LI in bilingual children (Chiat, 2015). In contrast to more traditional 
NWRTs which comprise nonwords that conform to the phonotactics of  one 
specific language, like the NWRTs that were used in the studies of  Engel de 
Abreu and colleagues (2011; 2013), the Q-U NWRT incorporates features 
that are common across languages (see Boerma et al., 2015, for a more 
elaborate discussion). This approach is hypothesized to enable children to 
use knowledge from long-term memory acquired in any language learned, 
making performance on the Q-U NWRT relatively immune to the amount of  
exposure in or experience with a specific language. As explained above, digit 
span tasks are also found to be insensitive to language-specific experience. In 
the case of  digit span tasks, frequency of  use of  digits may be responsible for 
this effect. The Q-U NWRT, in contrast, is expected to show insensitivity to 
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language-specific experience, because experience in any language is equally 
relevant for successful task performance. Consequently, there is no need for 
bilingual norm referencing, nor for a constant development of  appropriate 
instruments due to linguistic diversity in the child population, which would 
be required if  language-specific NWRTs were used (e.g., as in Armon-Lotem 
& Meir (2016) or Dollaghan & Campbell (1998)). 
 Boerma and colleagues (2015) evaluated the clinical value of  the Q-U NWRT 
compared with a language-specific NWRT and their findings corroborated 
the hypothesis that Q-U NWRT performance relies on experience in any 
language. Monolingual and bilingual children performed similarly on the 
Q-U NWRT, whereas the bilinguals scored weaker on the language-specific 
NWRT. Moreover, contrary to the language-specific NWRT, the Q-U NWRT 
adequately differentiated between both monolingual and bilingual children 
with TD and LI, as indicated by levels of  sensitivity and specificity above 80% 
(Plante & Vance, 1994). Although these findings suggest that the Q-U NWRT 
is a promising diagnostic tool to help identify bilingual children with LI, it 
is not known what the added value of  this recently developed instrument 
is relative to other promising processing-based measures, such as digit span 
tasks (Archibald & Gathercole, 2006a; Engel de Abreu et al., 2013; Ziethe 
et al., 2013). Digit span tasks are already part of  standardized assessment test 
batteries (e.g., in the CELF-4-NL; Kort et al., 2008) and used in clinical settings, 
giving these a practical advantage over the newly developed Q-U NWRT. 
 The current research therefore investigated the effects of  LI and 
bilingualism on the Q-U NWRT, a simple, and a complex digit span task. 
It furthermore compared the clinical value of  the three instruments in a 
monolingual and bilingual group of  5- and 6-year-old children. Previous 
work showed large effects of  LI on the Q-U NWRT, whereas no effect of  
bilingualism was found (Boerma et al., 2015). We hypothesized that the same 
pattern would emerge on the digit span measures, based on results reported 
by Archibald and Gathercole (2006a), Armon-Lotem and Meir (2016), and 
Engel de Abreu and colleagues (2011; 2013). However, the knowledge of  
number words of  the relatively young age group that was investigated in 
this study may not yet be sufficiently well-entrenched, possibly negatively 
impacting the diagnostic validity of  the digit span instruments and favoring 
the Q-U NWRT for clinical use. 
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Methods

Participants
This study used the same sample as Boerma and colleagues (2015). Four 
groups of  5- and 6-year-old children participated: 30 monolingual children 
with TD (MOTD), 30 monolingual children with LI (MOLI), 30 bilingual 
children with TD (BITD) and 30 bilingual children with LI (BILI). All 
children were born in the Netherlands and had received Dutch education for 
at least one year prior to testing. A parental questionnaire (Questionnaire for 
Parents of  Bilingual Children (PaBiQ); Tuller, 2015) provided information on 
the language environment of  the children. Following Kohnert’s (2010; p. 456) 
definition of  bilingualism, children were considered bilingual if  they received 
“regular input in two or more languages during the most dynamic period of  
communication development”. At least one parent of  the child had to be a 
native speaker of  another language than Dutch, the majority language, and 
speak their native tongue with the child for an extensive period of  the child’s 
life. The sample of  children that met these criteria was heterogeneous with 
respect to exposure to Dutch, which is representative for the diverse groups of  
immigrants in the Netherlands (Centraal Bureau voor de Statistiek [Statistics 
Netherlands], 2016). The BITD and BILI groups were therefore matched on 
exposure to Dutch (Table 1) based on the PaBiQ (Tuller, 2015). There were no 
significant differences between the bilingual groups in terms of  exposure to 
Dutch before the age of  4 (F(1,58) = .06, p = .81, ηp

2 = .00) or current exposure 
to Dutch at home (F(1,58) = 1.9, p = .18, ηp

2 = .03). The first languages of  the 
bilingual TD children included Turkish (N=13), Tarifit-Berber (N=11) and 
Moroccan Arabic (N=6). The first languages of  the bilingual children with 
LI were Turkish (N=8), Moroccan Arabic (N=7), Egyptian Arabic (N=3), 
Tarifit-Berber (N=2), Dari (N=2), Pashto (N=1), Suryoyo (N=1), Kirundi 
(N=1), Russian (N=1), Chinese (N=1), Portuguese (N=1), Danish (N=1) and 
Frisian (N=1).
 The children with LI were recruited through two national organizations 
in the Netherlands that provide diagnostic, care and educational services for 
children with language difficulties (Royal Dutch Kentalis and Royal Auris 
Group). These children were diagnosed with LI by licensed clinicians based 
on standardized criteria (Stichting Siméa, 2014). Children obtained a score 
of  at least 2 standard deviations (SD) below the mean on an overall score of  
a standardized language assessment test battery or a score of  at least 1.5 SD 
below the mean on two out of  four subscales, including speech production, 
auditory processing, grammatical knowledge and lexical-semantic knowledge. 
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Delays on these subscales are determined with at least two appropriate tests 
per subscale. The specific tests that are used by clinicians differ per child, but 
common test batteries include the Dutch version of  the Clinical Evaluation of  
Language Fundamentals (CELF-4-NL; Kort, Schittekatte, & Compaan, 2008), 
and the Schlichting Test for Language Production and Comprehension (Schlichting 
& Lutje Spelberg, 2010ab). In addition, a guideline focusing on the specific 
assessment of  bilingual children is provided by Stichting Siméa (2016), 
stating the need for a bilingual anamnesis and, if  possible, evaluation of  the 
first and second language. The present study did not include children with 
an intellectual disability (nonverbal intelligence < 70), hearing impairment 
or severe articulatory difficulties. The participants with LI attended special 
education (N=58) or regular education with ambulatory care (N=2; one 
bilingual child and one matched monolingual child). All children with TD 
were recruited via regular elementary schools and did not have reported 
language problems.
 Table 1 presents the demographic characteristics of  the four groups of  
children. The groups were matched on age in months, nonverbal intelligence 
(tested with the Wechsler Nonverbal-NL; Wechsler & Naglieri, 2008) and 
socio-economic status (SES), as indexed by the average educational level of  
both parents of  the child (measured on a nine-point scale). There were no 
significant age differences (F(3,116) = .14, p = .94, ηp

2 = .00) nor nonverbal 
intelligence differences (F(3,116) = 1.3, p = .28, ηp

2 = .03) between any of  the 
four groups. SES did differ significantly (H(3) = 8.06, p = .045), reflecting 
lower SES in the bilingual TD group compared with the monolingual TD 
group. Furthermore, there were significant differences between the groups 
with regard to gender due to the relatively small number of  boys in the BITD 
group (χ2(3, N=120) = 8.9, p = .03). To ensure group membership, children 
were tested on two standardized language measures testing grammatical 
morphology (subtest Word Formation of  the Dutch Language Proficiency Test 
for All Children [Taaltoets Alle Kinderen (TAK)]; Verhoeven & Vermeer, 
2001) and knowledge of  function words and word order (subtest Sentence 
Formation of  the TAK; Verhoeven & Vermeer, 2001). Raw scores of  the 
monolingual and bilingual groups were compared to norm groups that were 
exposed to Dutch or a different language at home, respectively (Figure 1). 
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Figure 1: Categorization of  children per group according to norms of  the TAK Word 
and Sentence Formation (from Boerma et al., 2015).
Note: TAK norm categories differ for the monolinguals and bilinguals; MOTD = monolingual typically 
developing; MOLI = monolingual language impaired; BITD = bilingual typically developing; BILI = bilingual 
language impaired; TAK = Taaltoets Alle Kinderen

Instruments and Procedures
This research was screened by the Standing Ethical Assessment Committee 
of  the Faculty of  Social and Behavioral Sciences at Utrecht University. 
Criteria were met and further verification was not deemed necessary. Parents 
of  participants signed an informed consent. All participants were individually 
tested in a quiet room at their school by a native speaker of  Dutch in two 
sessions. They completed a battery of  tests, including language, working 
memory and attention tasks (not all reported in the present study) in two 
separate sessions, each lasting approximately one hour. The Digit Span 
Forward and Backward were assessed in the first session, and the Quasi-
Universal NWRT in the second session. All tasks were administered on a 
laptop by trained examiners with a background in special education or 
linguistics. The examiners had control over the presentation to ensure that 
each participant was able to attempt a response. 

Quasi-Universal NWRT
The Quasi-Universal (Q-U) NWRT (Chiat, 2015), testing verbal or 
phonological short-term memory, was designed in collaboration with 
members of  the COST Action IS0804 Language Impairment in a Multilingual 
Society: Linguistic Patterns and the Road to Assessment. The task comprises 16 
items equally divided between items of  two to five syllables. To maximize 
its applicability across languages, the items are compatible with “cross-
linguistically diverse constraints on lexical phonology” (Chiat, 2015; p. 138). 
The simple CVCV sequences of  the items contain a limited range of  consonants 
and vowels that occur in many languages. The present study used the Dutch 
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version of  the task that was created by Boerma and colleagues (2015). The 
authors of  this study ensured that the items were not real words in either 
the majority language Dutch or the three most common minority languages 
(Turkish, Tarifit-Berber and Moroccan Arabic), covering 78% of  the bilingual 
children’s languages. In addition, the items did not contain phonemes that 
did not originally occur in any of  these languages. The items were recorded 
by a female native speaker of  Dutch, producing the vowels and consonants 
with their Dutch phonetic qualities. Language-specific prosodic patterns were 
avoided by stressing all syllables equally, producing them with even length 
and pitch, apart from the final syllable lengthening which characteristically 
marks the end of  an utterance (Chiat, 2015). In this way, a possible effect 
of  language-specific prosodic knowledge, disadvantaging children with less 
experience in that language, was reduced. 
 The presentation format of  the Q-U NWRT was adapted from Engel de 
Abreu and colleagues (2013). Children were presented with a cartoon ‘alien’ 
that spoke a strange foreign language and wanted to teach this to the children. 
Two practice items familiarized the children with the procedure. Children’s 
repetitions were scored offline by a native speaker of  Dutch with a background 
in linguistics, according to the procedure described by Dollaghan and 
Campbell (1998): Repetitions that included omissions or substitutions were 
considered incorrect, whereas repetitions with only additions were judged as 
correct, as they do not reflect loss of  information. Systematic substitutions of  
phonemes, reflecting articulation ability, were allowed. Non-responses (‘don’t 
know’ or no response) of  children were not included in their score. All children 
repeated at least 11 items, with minimally two items of  each syllable length. 
The percentage of  correctly repeated nonwords was chosen as the dependent 
variable for the current study, as this scoring method is more practical for 
clinicians than the percentage of  phonemes correct. A second independent 
rater with a background in speech-language pathology scored 75% of  the data. 
Scores of  the two independent judges overlapped in 98% of  the cases. The 
intra-class correlation coefficient (ICC; absolute) was excellent with .97.

Digit Span Forward
The Digit Span (DS) Forward also tapped into verbal short-term memory and 
is adapted from the Alloway Working Memory Assessment (AWMA; Alloway, 
2012). A native speaker of  Dutch prerecorded the instructions and stimuli. 
The tasks were administered using the experimental software E-Prime 2.0 
(Schneider, Eschman, & Zuccolotto, 2002). Children were asked to repeat 
a sequence of  digits in the exact same order as was presented to them. Prior 
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to the task, two practice items familiarized the child with the procedure. The 
task started with a block of  six trials in which one digit was presented and 
continued with digit sequences of  increasing length, up to a maximum of  
seven digits. Testing stopped after a child incorrectly repeated three items in 
one block. This entailed a wrong ordering of  the sequence, an omission of  
one or more digits or a repetition of  one or more incorrect digits. Following 
the AWMA, a child received one point for each correctly repeated sequence 
and was awarded six points if  the first four trials within a block were correct. 
Scores could thus range from 0 to 42.

Digit Span Backward
The DS Backward tested verbal working memory and was also a Dutch 
adaptation of  a subtest of  the AWMA (Alloway, 2012). Children were again 
asked to repeat a sequence of  digits, but had to reverse the order in which 
these were presented. The DS Backward thus required children to both store 
and manipulate incoming stimuli, in contrast to the DS Forward that only 
assessed the ability to temporary store verbal information. The DS Backward 
followed the same procedure as the DS Forward. 

Data analysis
All statistical analyses were performed using SPSS 22 (IBM Corp, 2013). 
Skewness and kurtosis values of  the dependent variables slightly exceeded 
1 or -1 in some groups. Parametric tests are reported, because no differences 
between parametric and non-parametric tests were found. A MANCOVA, 
with SES as covariate to control for prior group differences, tested the effects 
of  LI and bilingualism on verbal memory performance. Impairment Status 
(LI and TD) and Language Group (monolingual and bilingual) were included 
as fixed factors and scores on the Q-U NWRT, DS Forward and DS Backward 
as dependent variables. Post-hoc analyses were conducted in case significant 
effects were found. Effect sizes are calculated using Cohen’s d (1998).
 Receiver Operating Characteristic (ROC) curves were used to evaluate 
the diagnostic validity of  the three verbal memory measures, examining to 
what extent the presence or absence of  LI was correctly predicted by these 
instruments. For each measure, a ROC curve plotted the sensitivity and 
specificity for different NWRT and digit span scores that were observed in the 
data. The score that maximized both sensitivity and specificity was reported 
as the optimal cut-off  score of  the instrument (after Gutiérrez-Clellen & 
Simon-Cereijido, 2010). In this study, sensitivity and specificity are based on 
the proportion of  children with LI and TD, respectively, who are correctly 
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identified as such by the verbal memory measures. Sensitivity and specificity 
between 80% and 89% are considered fair, while rates above 90% are good 
(Plante & Vance, 1994). Likelihood ratios were also calculated to evaluate 
the diagnostic utility of  the instruments. In addition, the Area Under the 
Curve (AUC) estimated diagnostic test accuracy, indexed by the probability 
that a randomly selected child with LI scored lower than a randomly selected 
child with TD (Tape, 2008). Tape’s (2008) criteria for diagnostic test accuracy 
are applied (AUC of  1 = perfect; AUC of  .90-1 = excellent; AUC of  .80-
.90 = good; AUC of  .80-.70 = fair; AUC of  .60-.70 = poor; AUC of  0.5 ≤ 
worthless). To control for possible misdiagnosis in our sample, all analyses 
described above were also conducted for a subsample of  the participants, 
excluding children with LI and TD who scored unexpectedly high or low, 
respectively, on the TAK language measures (Figure 1). Analyses yielded 
similar results and are therefore not reported. 

Results

Effects of  LI and bilingualism
Table 2 illustrates the performance of  the four groups of  children on the three 
verbal memory measures. A significant main effect of  Impairment Status on 
verbal memory was found, as indicated by the MANCOVA (F(3, 113) = 43.1, 
p < .001, ηp

2 = .53). There was no main effect of  Language Group nor an 
interaction effect of  Impairment Status × Language Group. The covariate SES 
was also not significant. Post-hoc tests showed that the effect of  Impairment 
Status emerged on the Q-U NWRT (F(1, 115) = 125.7, p < .001, ηp

2 = .52), 
the DS Forward (F(1, 115) = 43.2, p < .001, ηp

2 = .27), and the DS Backward 
(F(1, 115) = 31.9, p < .001, ηp

2 = .22). Comparisons between the children 
with TD and LI in the monolingual and bilingual group separately showed 
significantly better performance of  the children with TD in comparison with 
the children with LI on all three measures (Table 3). Effect sizes were large in 
both language groups, with the largest effect size on the Q-U NWRT.

The diagnostic validity of  verbal memory measures
Table 4 presents the optimal cut-off  scores and classification accuracy for the 
three verbal memory measures in the group of  monolingual and bilingual 
children. In the monolingual group, sensitivity and specificity were good for 
the Q-U NWRT and fair for the DS Forward, but unacceptable for the DS 
Backward. Overall classification accuracy was lower for all measures in the 
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bilingual group, but sensitivity and specificity were adequate (>80%) for the 
Q-U NWRT. In contrast, a large proportion of  the bilingual children with 
TD and LI were misclassified by the DS Forward and the DS Backward, as 
indicated by poor sensitivity and specificity levels.

Table 2: Children’s performance on the three verbal memory measures.

  Quasi-Universal 

NWRT %
  

Digit Span

Forward
  

Digit Span 

Backward

 N Mean (SD) Range  N Mean (SD) Range  N Mean (SD) Range

MOTD 30 59.6 (15.0) 13-87 30 21.3 (4.7) 9-30 30 12.8 (3.8) 6-24

MOLI 30 25.4 (13.0) 0-56 30 15.6 (3.6) 6-24 30 8.7 (3.1) 6-15

BITD 30 55.1 (13.7) 31-81 30 19.0 (3.4) 13-25 30 11.6 (3.4) 6-18

BILI 30 28.6 (17.1) 6-69  30 15.2 (3.9) 6-23  30 8.5 (3.4) 6-18

Note: MOTD = monolingual typically developing; MOLI = monolingual language impaired; 
BITD = bilingual typically developing; BILI = bilingual language impaired

Table 3: Pairwise comparisons: effects of  Impairment Status on verbal memory 
performance.

Quasi-Universal 

NWRT

Digit Span 

Forward

Digit Span  

Backward

Effect Comparisons N p d p d p d

Impairment  

Status

MOTD-MOLI 60 <.001 2.44 <.001 1.35 <.001 1.17

BITD-BILI 60  <.001 1.71 <.001 1.04  =.001 .90

Note: MOTD = monolingual typically developing; MOLI = monolingual language impaired; 
BITD = bilingual typically developing; BILI = bilingual language impaired
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Table 4: Optimal cut-off  scores, sensitivity (Sn), specificity (Sp), positive likelihood 
ratios (LR+) and negative likelihood ratios (LR-).

 Monolinguals Bilinguals

N Cut-off Sn Sp LR+ LR- N Cut-off Sn Sp LR+ LR-

Quasi-Universal 

NWRT
60 46.9 97% 90% 9.7 .04 60 45.2 87% 83% 5.2 .16

Digit Span 

Forward
60 18.5 87% 80% 4.3 .17 60 16.5 60% 77% 2.6 .52

Digit Span 

Backward
60 11.5 73% 73% 2.8 .376 60 10.5 67% 77% 2.9 .43

 The AUC was largest for the Q-U NWRT compared with the other measures 
in both the monolingual (area = .95, SE = .03, p < .001, CI 95 = .89 - .100) and 
bilingual (area = .88, SE = .05, p < .001, CI 95 = .79 - .98) group, indicating 
excellent and good diagnostic test accuracy, respectively. Diagnostic accuracy 
was also good for the DS Forward in the monolingual group (area = .85, 
SE = .05, p < .001, CI 95 = .74 - .95), but only fair in the bilingual group 
(area = .76, SE = .06, p < .001, CI 95 = .64 - .88). For the DS Backward, test 
accuracy was fair in both language groups (monolingual: area = .79, SE = .06, 
p < .001, CI 95 = .67 - .90; bilingual: area = .74, SE = .07, p = .001, CI 95 = 
.62 - .87). 

Discussion

The current research examined the diagnostic validity of  three verbal memory 
measures that have been suggested to hold promise for supporting the 
identification of  language impairment (LI) in bilingual children. Specifically, 
we asked what the added value was of  a recently developed quasi-universal 
nonword repetition task (Q-U NWRT; Chiat, 2015) relative to digit span 
(DS) tasks that are already used in clinical practice. This was investigated in 
a sample of  5- and 6-year-old monolingual and bilingual children with and 
without LI. 
 In line with earlier findings (Archibald & Gathercole, 2006a; Armon-
Lotem & Meir, 2016), group comparisons showed that the children with LI 
had weaker verbal memory skills compared with their TD peers, illustrating 
their processing limitations (Leonard et al., 2007). As expected, effects of  
bilingualism on verbal memory did not emerge. Monolingual and bilingual 
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children performed similarly on the Q-U NWRT, DS Forward and DS 
Backward. Considering the measures’ sensitivity to LI and insensitivity to 
bilingualism, the present study can reiterate the suggestions of  previous work 
that these are all promising tools that may be able to disentangle child-internal 
from child-external sources of  language delays (Boerma et al., 2015; Engel de 
Abreu, 2011; Engel de Abreu et al., 2013). 
 Going beyond the group level, the current study further examined how well 
the three verbal memory measures were able to identify LI in monolingual 
and bilingual children, evaluating their suitability for clinical use. Results 
indicated that not all measures were appropriate for use in clinical practice. 
The DS Backward misclassified a large number of  monolingual and bilingual 
children with TD and LI. This task turned out to be difficult for many of  
these relatively young children, irrespective of  their impairment status or 
language background. Within a sample of  older children with a smaller age 
range, performance within the TD group may be more uniform, enhancing 
the task’s discriminative power, as was observed by Danahy, Windsor and 
Kohnert (2007). The DS Forward differentiated adequately between children 
with TD and LI in the monolingual group, but misclassified many of  the 
bilingual children. A conceivable explanation for this finding is that knowledge 
of  number words may not yet be well-entrenched in this sample of  young 
bilingual children who only received one or two years of  Dutch schooling. 
Engel de Abreu and colleagues (2013) tested 7-year-old children and indicated 
that, by that age, all children are very familiar with numbers due to extensive 
training, making tasks involving digits less sensitive to lexicality effects than, 
for example, vocabulary tasks. However, in a sample of  younger children 
with fewer years of  schooling in the majority language, the lexicality of  digits 
may give bilingual children a slight disadvantage compared with monolingual 
children, negatively impacting the diagnostic validity of  a digit span task. This 
implies that the use of  digit span tasks for early identification of  LI in bilingual 
children is not recommended. Findings from Armon-Lotem and Meir (2016) 
further support this.
 As was reported in the study by Boerma and colleagues (2015), the diagnostic 
potential of  the Q-U NWRT was powerful in the group of  monolingual and 
bilingual children. Compared with the digit span tasks, the Q-U NWRT 
had better diagnostic accuracy, sensitivity and specificity. This difference in 
clinical accuracy between the measures can partly be explained by the larger 
effect of  LI on the Q-U NWRT than on the DS Forward or Backward. Both 
monolingual and bilingual children with LI had relatively more difficulties 
with repeating nonwords than with repeating digit sequences, a finding which 
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confirms previous work (Archibald & Gathercole, 2006a; Armon-Lotem & 
Meir, 2016; Gray, 2003a). Archibald and Gathercole (2006a; p. 687) suggest 
that the diagnostic power of  a NWRT reflects its sensitivity to multiple indices 
of  LI, including verbal short-term memory but also phonological processes 
and pre-existing (sub)lexical knowledge from long-term memory. Sensitivity to 
pre-existing (sub)lexical knowledge is typically a pitfall for the use of  a NWRT 
with bilingual children, as the required (sub)lexical knowledge is language-
specific (e.g., Engel de Abreu, 2011). In contrast, on the Q-U NWRT, a child 
can draw on (sub)lexical knowledge from each language that is learned. The 
instrument therefore remains clinically accurate within a bilingual context.
 The present study demonstrated that a recently developed quasi-universal 
nonword repetition task is preferred over digit span tasks to aid the assessment 
of  5- and 6-year-old bilingual children with LI. We, however, emphasize 
that a diagnosis of  LI should never be based on one measure. The quasi-
universal nonword repetition task can be informative about LI in combination 
with other tasks, and future research is needed to identify the most effective 
combination of  instruments (see Paradis, Schneider, & Sorenson Duncan, 
2013). In addition, a limitation of  the current study was the use of  predefined 
groups and the reliance on previous diagnosis. This may be especially 
problematic in the bilingual groups, given the indications that there is a 
tendency to misdiagnose bilingual children (Grimm & Schulz, 2014), also in 
the Netherlands (Smeets, Driessen, Elfering, & Hovius, 2009). The stringent 
criteria for LI that were used in the current study, next to the results on the 
standardized measures that were normed for bilingual children (see Figure 1), 
give support for adequate group membership, but could have also enlarged the 
differences between children with TD and LI (see Boerma et al., 2015). Future 
research with a large and representative population sample without predefined 
groups of  children is therefore needed to validate the findings of  the present 
study. Furthermore, we recommend that future studies investigate whether the 
findings extend to a sample of  older bilingual children that have more years of  
schooling in the majority language and more experience with numbers, leading 
to increased automatization and possibly altering the diagnostic validity of  
the digit span measures. Such studies would also give insight into the effect 
of  age on performance on the quasi-universal nonword repetition task. The 
relative simple CVCV sequences of  this instrument yielded satisfactory results 
within a sample of  5- and 6-year-old monolingual and bilingual children with 
and without LI, but may become too easy for older children, even those with 
LI. In view of  future implementation in clinical practice, data on children’s 
performance within different age ranges is essential.
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Narrative abilities of 
monolingual and bilingual 
children with and without 

language impairment: 
Implications for clinical 

practice

Boerma, T., Leseman, P., Timmermeister, M., Wijnen, F., & Blom, E. (2016). 
Narrative abilities of  monolingual and bilingual children with and without 
language impairment: implications for clinical practice. International Journal 
of  Language and Communication Disorders, 51(6), 626-638.
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T.B., M.T. collected the data; T.B. analysed the data and wrote the paper; 
P.L., F.W., E.B. supervised and critically reviewed the research. 
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Abstract

Understanding and expressing a narrative’s macrostructure is relatively 
independent of  experience in a specific language. A narrative task is therefore 
assumed to be a less biased method of  language assessment for bilingual 
children than many other norm-referenced tests and may thus be particularly 
valuable to identify language impairment (LI) in a bilingual context. The 
present study aimed to investigate the effects of  LI and bilingualism on 
macrostructural narrative skills. Moreover, it evaluated the diagnostic validity 
of  a narrative task within a monolingual and bilingual sample. Five- and 
6-year-old monolingual and bilingual children with and without LI (N=33 per 
group) were tested on production and comprehension measures of  narrative 
macrostructure. A MANCOVA was used to investigate the effects of  LI and 
bilingualism on their narrative abilities. Binary logistic regressions were 
conducted to evaluate the instrument’s diagnostic value. Negative effects of  
LI were found on all narrative measures, whereas no effects of  bilingualism 
emerged. The narrative task adequately differentiated between both 
monolingual and bilingual children with and without LI, with story elements 
related to internal states being more effective than elements related to the 
basic episode structure. This study confirms the hypothesis that measures 
of  narrative macrostructure are not biased against children who have less 
experience with a particular language, like bilinguals. In addition, it indicates 
that using narratives to assess children’s language abilities can support the 
identification of  LI in both a monolingual and bilingual context.    

Keywords
Language impairment
Bilingualism
Narrative
Assessment
Internal states
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Introduction

A narrative task provides rich information about the linguistic development 
of  children in an ecologically valid way and is considered a valuable clinical 
tool (Botting, 2002). It may be especially valuable for the challenging 
identification of  bilingual children with language impairment (LI). Language 
delays of  bilingual children can arise from impairment, but also from 
insufficient exposure to and, consequently, limited knowledge of  the target 
language (Kohnert, 2010). A narrative task taps into knowledge that goes 
beyond the specifics of  a particular language (Gagarina et al., 2012) and 
is therefore thought to be a less biased method of  language assessment for 
bilingual children than many other norm-referenced tests (Paradis, Genesee, 
& Crago, 2010). The present study contributes to a growing body of  literature 
studying narrative abilities of  children with LI (e.g., Bishop & Donlan, 2005; 
Dodwell & Bavin, 2008) and bilingual children (e.g., Pearson, 2002; Uccelli 
& Paez, 2007). It uses a four-group design with monolingual and bilingual 
children with and without LI, thus allowing for systematically investigating 
the effects of  LI and bilingualism on narrative skills. This research is the first 
to evaluate the use of  a narrative task as diagnostic tool with the purpose of  
supporting the identification of  LI in a bilingual context.  

Measuring narrative skills
A narrative is an oral sequence of  real or imaginary events and is often 
considered a primary means by which people construct and communicate their 
actions (Bruner, 1986). Due to the complex nature of  storytelling, requiring 
integration of  various cognitive, linguistic and social skills, narratives have 
been studied as an index of  development in several domains (for a review, see 
Liles, 1993) and are, therefore, of  interest to both researchers and clinicians. 
In this section, we discuss frequently used methods to test narrative skills and 
analyze children’s narratives.
 Most studies investigate children’s productive narrative ability, either 
through story generation or story retelling based on picture sequences. Story 
generation is assumed to be more difficult than story retelling, as there is no 
benefit of  a prior presented script, thus reflecting the narrator’s internalized 
narrative organization. Retelling gives the advantage of  a more structured 
elicitation, allowing for the experimenter’s control over aspects, such as 
length and complexity (Liles, 1993). In the present study a less often used 
method was employed that combines story generation and story retelling. A 
model story which gives contextual support is presented to the child before a 
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comparable but different story is introduced to elicit the child’s own story. The 
advantage of  this method is that it provides the child with an example of  how 
a well-structured narrative is formed, while at the same time allowing for the 
elicitation of  the child’s independent narrative formulation abilities (Gagarina 
et al., 2012). In addition, the current study uses comprehension questions to 
test children’s narrative skills, which can be a valuable complement to the 
assessment of  narrative production (Liles, 1993).
 Narrative ability can be measured on the level of  the macrostructure and 
microstructure of  a story. The Story Grammar model of  Stein and Glenn (1979), 
used for macrolevel analyses, describes the universal structural organization 
of  a story that consists of  a setting and one or more episodes. Skilled narrators 
use a basic episode structure consisting of  a causally connected goal-attempt-
outcome sequence to interpret and represent the story events (Trabasso & 
Nickels, 1992). Next to these sequences, experienced narrators enrich story 
episodes by including references to the protagonists’ thoughts and feelings, 
further on called internal states (Bamberg & Damrad-Frye, 1991). Narratives 
can also be analyzed on a more local (word or sentence) level through 
measures of  microstructure, which refers to the use of  lexical and grammatical 
elements, such as reference and conjunction to create local cohesion. Due 
to cross-linguistic differences in these elements, microstructure may be more 
language-specific than macrostructure (Berman & Slobin, 1994). Below, we 
first review studies that have investigated narrative performance of  bilingual 
children on the macro- and microlevel, after which we turn to research that 
has focused on differences between children with and without LI.

Narrative performance of  bilingual children
Several studies have investigated narrative performance of  bilingual children 
in their two languages. Results from this research suggest that cross-linguistic 
transfer may enable bilingual children to apply story grammar knowledge 
acquired in their first language (L1) to their second language (L2). That is, cross-
language correlations were found for measures of  narrative macrostructure, 
whereas this was typically not the case for microlevel variables (Pearson, 
2002; Squires et al., 2014; Uccelli & Paez, 2007). Studies that have compared 
monolingual and bilingual children’s narrative performance also find 
differences between macro- and microstructure (Hipfner-Boucher et al., 2015; 
Pearson, 2002). Pearson (2002) used a story generation task and found that 
monolingual English children outperformed their bilingual Spanish-English 
peers on measures of  microstructure. In contrast, no effect of  bilingualism 
was found on measures of  macrostructure. These results substantiate the idea 
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that microstructural narrative ability is more sensitive to language-specific 
experience and input, whereas macrostructural narrative skills seem relatively 
independent of  knowledge of  a particular language. A recent study by 
Hipfner-Boucher and colleagues (2015) with a narrative retell task confirms 
this conclusion. Two groups of  children who learned English as their L2 were 
compared with a group of  monolingual English children on narrative macro- 
and microstructure. The children who primarily heard or spoke a language 
other than English at home performed significantly weaker on all measures 
of  microstructure, whereas the group of  children that was most often exposed 
to English was indistinguishable from the monolingual group. In terms of  
macrostructure, no differences between the three groups were observed. Thus, 
exposure to and use of  English had a large impact on bilingual children’s 
microstructural, but not on their macrostructural narrative abilities. 
 These findings are based on typically developing (TD) children. Cleave, 
Girolametto, Chen and Johnson (2010) elicited narratives of  monolingual 
and bilingual children with LI. Whereas the bilingual children achieved 
lower scores than their monolingual peers on standardized tests tapping into 
morphosyntax, no differences between the groups were found on macro- or 
microstructural narrative measures. Although the effect of  bilingualism on 
microstructure may thus be different for children with LI compared with 
children with TD, all studies together suggest that measures of  narrative 
macrostructure do not disadvantage children who have received less input in 
a particular language, like bilinguals. Both bilingual children with TD and LI 
score similarly on narrative macrostructure in comparison with monolingual 
peers with TD and LI, respectively. Using a four-group design, the current 
research will investigate if  these findings can be confirmed.

Narrative performance of  children with LI
Narrative tasks are often found to be problematic for children with LI and 
appear to remain problematic into adolescence (Wetherell, Botting, & Conti-
Ramsden, 2007). On the level of  microstructure, studies have shown that 
children with LI perform poorly on various aspects, including morphosyntax 
(Reilly, Losh, Bellugi, & Wulfeck, 2004), lexical richness and use of  complex 
clauses (Gillam & Johnston, 1992). Children with LI are also outperformed by 
their TD peers when their narratives are analyzed on the macrolevel, producing 
fewer story structure elements, well-formed episodes and internal state terms 
(e.g., Bishop & Donlan, 2005; Reilly et al., 2004). This has also been found 
within a bilingual context (e.g., Paradis, Schneider, & Duncan, 2013; Squires 
et al., 2014). In addition, narrative comprehension of  children with LI seems 
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poor compared with children with TD (e.g., Dodwell & Bavin, 2008), although 
this has not been studied as extensively as narrative production.
 The large majority of  studies indicate that story telling is difficult for 
children with LI, but differences in measures of  macrostructure between 
children with and without LI have not always been found. Studies by Iluz-
Cohen and Walters (2012) and Norbury and Bishop (2003) indicated that the 
macrostructure of  stories told by children with LI was not weaker than those 
told by children with TD. Even though it is possible that some of  these divergent 
findings stem from methodological issues, such as a small sample size or the 
use of  different inclusion criteria for LI (for a discussion, see Duinmeijer, De 
Jong, & Scheper, 2012), they may indicate that macrostructural narrative 
skills are not necessarily weak for all children with LI. It may also be that 
some story elements are more difficult for them than others. For example, 
Reilly and colleagues (2004) reported that children with LI were initially 
delayed in their production of  the basic structure of  the story’s episodes (e.g., 
goals or outcomes), but quickly caught up with their TD peers. However, 
they consistently lagged behind in the use of  elements related to internal 
states, i.e., those story elements that are not directly evident from the picture 
sequence and that represent the narrator’s perspective on the events, such as 
frames of  mind (Bamberg & Damrad-Frye, 1991). Together with other work 
that showed the limited use of  cognitive state predicates by children with LI 
(Johnston, Miller, & Tallal, 2001), this may suggest that story components 
related to the internal states of  the protagonists are particularly problematic 
for children with LI, and, therefore, hold promise for differential diagnosis. 
The current study further explored this.  

A narrative task as assessment tool 
A narrative task is suggested to be an ecologically valid way to assess 
communicative competence in typical and atypical populations (Botting, 
2002) and is part of  clinical assessment test batteries. Widely used normed 
instruments are, for instance, the Renfrew Bus Story (Renfrew, 1969) and the 
Edmonton Narrative Norms Instrument (ENNI; Schneider, Dubé, & Hayward, 
2005). However, only a few studies have evaluated the diagnostic validity of  
narrative tasks. Schneider, Hayward and Dubé (2006) investigated the ability 
of  the ENNI to identify LI in children. Overall, nearly 81% of  the children 
were classified correctly by using story grammar analysis. Although the 
authors conclude that this result holds promise for differential diagnosis, they 
emphasize the need to use a combination of  tests due to the heterogeneity 
within the LI group. Pankratz, Plante, Vance and Insalaco (2007) reported 
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that 84% of  the children with LI were correctly classified by the Bus Story, 
which is within the acceptable range (Plante & Vance, 1994). However, the 
fact that nearly 22% of  the TD children were misclassified led the authors 
to conclude that this narrative task was not suitable for diagnostic purposes. 
Pankratz and colleagues (2007) used a combination of  one measure of  
macrostructure and one measure of  microstructure. Classification accuracy 
of  the macrostructural measure alone was better than the classification 
accuracy of  the measure of  microstructure alone, especially due to relatively 
weak performance of  TD children from a cultural minority on the latter. This 
suggests that adding other measures tapping into macrostructural narrative 
skills can possibly improve the instrument’s clinical value, in particular where 
children with differing language experiences are concerned.
 Little is known about the diagnostic validity of  a narrative task within 
a sample of  bilingual children. The research reviewed above suggests that 
measures of  narrative macrostructure do not disadvantage bilingual children 
(Hipfner-Boucher et al., 2015; Pearson, 2002), in contrast to other standardized 
language tests that tap into language-specific knowledge, such as vocabulary 
or grammar tests (e.g., Restrepo & Silverman, 2001). That is, even bilingual 
children with TD perform poorly on these tests due to having received less 
input in the language of  testing compared with monolingual children. Most 
of  these standardized measures used for diagnosing LI in monolingual 
children, therefore, cannot separate a language delay that arises from external 
factors from a genuine LI, making identification of  bilingual children with 
LI especially challenging (Kohnert, 2010). Assuming that macrostructural 
narrative skills depend less on knowledge of  or experience with one particular 
language, a narrative task may hold promise for differential diagnosis in a 
bilingual population. The present study examined this in a sample of  
monolingual Dutch children and bilingual children who are L2 learners of  
Dutch.

The present study
This study compared the narrative production and comprehension skills 
of  monolingual and bilingual children with and without LI. The recently 
developed Multilingual Assessment Instrument for Narratives (MAIN; Gagarina 
et al., 2012) was used to measure these skills on a macrostructural level. The 
first aim of  the current study was to systematically investigate the effects of  
LI and bilingualism on macrostructural narrative abilities. Second, we aimed 
to examine the diagnostic validity of  a narrative task within a monolingual 
and bilingual context. Our third aim was to explore if  the diagnostic validity 
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of  the narrative task improved if  children’s understanding and production of  
story structure elements was differentiated in two classes with (1) elements 
constituting the basic episode structure and (2) elements relating to internal 
states of  the main characters. This was motivated by previous research which 
showed that certain story elements may be more difficult for children with LI 
than other story elements (Reilly et al., 2004).
 Although some studies suggest that story structure is not necessarily poor 
for all children with LI (Iluz-Cohen & Walters, 2012; Norbury & Bishop, 
2003), most studies report weaker performance of  children with LI compared 
with children with TD on measures of  macrostructure. This has been found 
in monolingual (e.g., Bishop & Donlan, 2005; Reilly et al., 2004) and 
bilingual children (e.g., Paradis et al., 2013; Squires et al., 2014). Therefore, 
we predicted that children with TD would outperform children with LI on the 
macrostructural measures of  the MAIN. Furthermore, based on the outcomes 
of  previous research, we hypothesized that there would be no effects of  
bilingualism on any of  the macrostructural measures of  the MAIN for 
children with TD (Hipfner-Boucher et al., 2015; Pearson, 2002) or LI (Cleave 
et al., 2010). With regard to the clinical utility, we expected that the MAIN 
could contribute to a reliable differential diagnosis in both a monolingual 
and bilingual group of  children, as a consequence of  the hypothesized absent 
effect of  bilingualism. Taking into account story elements related to internal 
states may improve the clinical value, as these may be particularly difficult for 
children with LI (Reilly et al., 2004).

Methods

Participants
A total of  132 children participated in this study of  whom the majority (N=125) 
was 5 or 6 years old. Monolingual children with TD (MOTD), monolingual 
children with LI (MOLI), bilingual children with TD (BITD) and bilingual 
children with LI (BILI) were compared (N=33 in each of  four groups). 
The children with LI were recruited through two national organizations in 
the Netherlands that provide diagnostic, care and educational services for 
children with language difficulties (Royal Dutch Kentalis and Royal Auris 
Group). These children were diagnosed with LI by licensed professionals 
based on standardized criteria and obtained a score of  at least 2 standard 
deviations (SD) below the mean on an overall score of  a standardized language 
assessment test battery or a score of  at least 1.5 SD below the mean on two 
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out of  four subscales, including speech production, auditory processing, 
grammatical knowledge and lexical-semantic knowledge. Delays on these 
subscales were determined with at least two appropriate tests per subscale. 
The most commonly used test batteries include the Dutch version of  the 
Clinical Evaluation of  Language Fundamentals (CELF-4-NL; Kort, Schittekatte, 
& Compaan, 2008) and the Schlichting Test for Language Production and 
Comprehension (Schlichting & Lutje Spelberg, 2010ab). Exclusion criteria for 
this study were the presence of  a hearing impairment, intellectual disability 
and severe articulatory difficulties as determined by a certified professional. 
The children with LI attended special education (N=64) or regular education 
with ambulatory care (N=2; one bilingual child and one matched monolingual 
child). All TD children were recruited via regular elementary schools and did 
not have reported language problems.
 Children were considered monolingual if  both parents always spoke Dutch 
to the child. A child was assigned to the bilingual group if  at least one parent 
was a native speaker of  another language than Dutch and spoke their native 
tongue with the child for an extensive period of  the child’s life. All bilingual 
children were born in the Netherlands and learned Dutch as a second language. 
The first languages of  the bilingual TD children included Turkish (N=14), 
Tarifit-Berber (N=14) and Moroccan Arabic (N=5). The first languages of  
the bilingual children with LI were Turkish (N=10), Moroccan Arabic (N=7), 
Egyptian Arabic (N=3), Tarifit-Berber (N=2), Dari (N=2), Chinese (N=2), 
Pashto (N=1), Suryoyo (N=1), Kirundi (N=1), Russian (N=1), Portuguese 
(N=1), Danish (N=1) and Frisian (N=1).  
 The four groups of  children were matched on age in months, nonverbal 
intelligence (NVIQ) and socio-economic status (SES). NVIQ was measured 
with the short version of  the Wechsler Nonverbal-NL (Wechsler & Naglieri, 
2008). SES was indexed by the average educational level of  both parents of  the 
child, based on the Questionnaire for Parents of  Bilingual Children (PaBiQ; Tuller, 
2015). Educational level represented the highest obtained degree, measured on 
a nine-point scale ranging from 1 (‘no education’) to 9 (‘university degree’). In 
addition, we matched the two bilingual groups on exposure to Dutch before 
the age of  4 and current exposure to Dutch at home. Exposure to Dutch before 
the age of  4 was measured as the amount of  Dutch input relative to the total 
amount of  language input that the child received before this age (both inside 
and outside home context). Current exposure to Dutch at home was measured 
as the amount of  Dutch input relative to the total amount of  language input 
that the child heard from its mother, father, siblings and other adults who had 
frequent contact with the child. The observed wide range of  exposure to Dutch 
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is representative for the diverse groups of  immigrants in the Netherlands 
(Centraal Bureau voor de Statistiek [Statistics Netherlands], 2016).
 In cases where precise matching on child level was not possible, a child 
was matched on group level. Group characteristics are presented in Table 
1. There were no significant age differences between any of  the four groups 
(F(3,128) = .22, p = .88, ηp

2 = .01).  Differences between NVIQ did not 
reach significance between any of  the four groups either (F(3,128) = 2.4,  
p = .07, ηp

2 = .05), although matching was not optimal due to slightly higher 
scores of  the monolingual children with TD compared with the other groups. 
SES did differ significantly (H(3) = 9.87, p = .02), reflecting lower SES in  
the bilingual TD group compared with the monolingual TD group. There 
were no significant differences between the groups with regard to gender 
(χ2(3, N=132) = 2.7, p = .44), nor were there significant differences between 
the bilingual groups in terms of  exposure to Dutch before the age of   
4 (F(1,61) = .20, p = .66, ηp

2  < .001) or current exposure to Dutch at home 
(F(1,60) = 2.8, p = .10, ηp

2 = .04).
 For the purpose of  the present study, children were tested on three language 
measures tapping into receptive vocabulary (Peabody Picture Vocabulary Test 
(PPVT-III-NL); Schlichting, 2005), grammatical morphology (subtest Word 
Formation of  the Dutch Language Proficiency Test for All Children [Taaltoets Alle 
Kinderen (TAK)]; Verhoeven & Vermeer, 2001) and knowledge of  function 
words and word order (subtest Sentence Formation of  the TAK; Verhoeven 
& Vermeer, 2001). Norm-referenced quotient scores for the PPVT-III-NL 
and raw scores for both TAK measures are presented in Table 2 and provide 
background information on the Dutch language abilities of  the children. 
There was a significant group effect on all three measures (PPVT: F(3,126) 
= 38.0, p < .001, ηp

2 = .46; TAK Word Formation: F(3,127) = 25.5, p < .001, 
ηp

2 = .38; TAK Sentence Formation: F(3,126) = 57.2, p < .001, ηp
2 = .58). On 

the PPVT and the TAK Word Formation, the MOTD group outperformed 
the BITD group (p < .001) and the MOLI and BITD groups outperformed 
the BILI group (p < .05). There were no significant differences between the 
MOLI and BITD group. On the TAK Sentence Formation, all groups differed 
significantly (p < .001), except for the MOLI and BILI groups.
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Table 2: Dutch language skills of  the four groups of  children.

 

 
PPVT

  TAK Word 

Formation

  TAK Sentence 

Formation

 N Mean (SD) Range  N Mean (SD) Range  N Mean (SD) Range

MOTD 32a 109.9 (12.3) 78-137 33 16.4 (4.3) 7-24 33 29.6 (6.9) 12-40

MOLI 33 95.2 (12.6) 72-117 33 9.8 (4.3) 1-18 33 13.1 (7.6) 2-34

BITD 32a 94.4 (13.3) 59-122 33 11.9 (5.4) 0-20 32c 22.5 (7.3) 11-37

BILI 33 77.0 (11.7) 55-95  32b 6.5 (4.7) 0-15  32c 9.2 (5.9) 0-20

Note: MOTD = monolingual typically developing; MOLI = monolingual language impaired; BITD = bilingual 
typically developing; BILI = bilingual language impaired; PPVT = Peabody Picture Vocabulary Test; TAK = 
Taaltoets Alle Kinderen
a  For one MOTD and one BITD child, the PPVT score was not available due to incorrect assessment procedures. 
b  For one BILI child, the TAK Word Formation was terminated due to the child’s refusal to cooperate. 
c  For the same reason, one TAK Sentence Formation from a (different) BILI child and a BITD child was terminated.

Instruments
This study used the Multilingual Assessment Instrument for Narratives (MAIN; 
Gagarina et al., 2012), which was developed within the framework of  the 
COST Action IS0804 Language Impairment in a Multilingual Society: Linguistic 
Patterns and the Road to Assessment as a tool to assess narrative comprehension 
and production of  bilingual children from 3 to 10 years old. The MAIN offers 
several modes to elicit a narrative from children (story generation, retelling and 
telling after listening to a model story), which are preceded and/or followed 
by comprehension questions that target the story structure and internal states 
of  the characters. To allow for assessment in both languages of  a bilingual 
child, four comparable stories were created that were controlled for cognitive 
and linguistic complexity, parallelism in macrostructure and microstructure, 
and cultural appropriateness and robustness (Gagarina et al., 2012; p. 1). Each 
story is illustrated by six full-color picture sequences that represent the three 
episodes of  the story. Each episode introduces one or more characters and 
allows for the description of  the internal states of  the character(s) (e.g., hungry 
or sad). In addition, each episode contains a goal (e.g., Cat wanted to catch the 
Butterfly), an attempt (e.g., Cat jumped forwards) and an outcome (e.g., Cat 
fell into the bush or Butterfly escaped) that can be expressed. The present study 
used the Dutch version of  the MAIN. 
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Procedure
This research was screened by the Standing Ethical Assessment Committee 
of  the Faculty of  Social and Behavioral Sciences at Utrecht University. 
Criteria were met and further verification was not deemed necessary. Parents 
of  participants signed an informed consent. All participants were individually 
tested in a quiet room at their school. They completed a battery of  tests, 
including language, working memory and attention tasks (not all relevant for 
the present study), in two separate sessions that each lasted approximately one 
hour. The MAIN was the final task of  the second session. All children heard 
a model story (Dog or Cat) based on a picture sequence, which was followed 
by ten comprehension questions. Subsequently, the children were presented 
with another picture sequence (Baby Birds or Baby Goats) and were asked 
to tell their own story, again followed by ten comprehension questions. To 
ensure that version of  the story could not influence the results due to possible 
differences in degree of  difficulty, this variable (i.e., version) was taken into 
account when groups of  participants were matched. There were no significant 
differences between the four groups with regard to version of  the model  
story (χ2(3, N=132) = 1.4, p = .70) or version of  the production story 
(χ2(3, N=132) = .12, p = .99).  All narratives were recorded with a highly 
sensitive microphone (Samson Go Mic) and scored offline by a native 
speaker of  Dutch. 
 To investigate the effects of  LI and bilingualism on macrostructural 
narrative skills and evaluate the narrative task as clinical tool, we used the 
outcome measures that are offered by the MAIN. The MAIN comprises three 
measures of  macrostructure for production: (1) Production (max. 17 points) 
which examined how many story structure elements children incorporated in 
their story. The story elements included the setting and, for each episode, the 
internal state as initiating event, goal, attempt, outcome, and internal state 
as reaction; (2) Number of  Internal State Terms which are used by children 
when telling their own story, and (3) Structural Complexity, which measures 
how well-formed the child’s story episodes are in terms of  goal-attempt-
outcome sequences. Due to the high correlation of  Structural Complexity 
with Production (r = .66, p < .001), only the first two outcome measures were 
used in our analyses. Next to measures assessing narrative production, the 
MAIN also comprises two measures of  macrostructure for comprehension: (1) 
Comprehension of  the model story (max. 10 points) and (2) Comprehension 
of  the production story (max. 10 points). For each measure, children were 
asked to answer ten questions. In both sets of  comprehension questions, 
three out of  ten questions relate to the goals of  each episode of  the story, six 
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questions refer to the internal states of  the characters and one final question 
evaluates the ability to infer consequences of  the events that have taken place 
(example questions are provided in the next section). 
 For the exploratory part of  this study, three of  the four outcome measures 
(Production, Comprehension of  the model story and Comprehension of  the 
production story) were restructured to examine if  the diagnostic validity of  
the narrative task could be improved. The fourth outcome measure, Number 
of  Internal State Terms, remained unaltered, as this measure was not related 
to the story’s structure. Restructuring the other three outcome measures was 
done as follows: First, the two sets of  comprehension questions were combined 
for the sake of  measurement quality. Subsequently, the comprehension 
questions and story structure elements were categorized into two classes. The 
first class contained the elements or questions related to Internal States (IS; 
e.g., ‘How does the baby goat feel?’ or ‘The baby goat was scared’), including 
internal states as initiating event or as reaction. The second class consisted of  
the elements that constituted the Basic Episode Structure (BES; e.g., ‘Why 
does the fox leap forward?’ or ‘The fox grabbed the baby goat’), including 
goal-related questions for Comprehension and goals, attempts and outcomes 
for Production. This led to four new variables: (1) Production_IS (max. 6 
points), (2) Production_BES (max. 9 points), (3) Comprehension_IS (max. 12 
points), and (4) Comprehension_BES (max. 6 points). A fifth new variable, 
(5) Comprehension_INF (max. 2 points), represented the comprehension 
questions that required inferencing (e.g., ‘Who does the mother goat like 
best, the fox or the bird?’). Setting, a possible sixth variable, was removed 
from the analyses since this measure proved to be too unreliable, as will be 
explained below. Together with the Number of  Internal State Terms, these 
five new variables were used to explore whether restructuring the MAIN in 
this way could improve differentiation between children with and without LI 
and could identify particular categories with high discriminative value. 
 A second independent rater scored over 40% of  the data, including 
narratives from all four groups of  children. There was complete agreement 
between the two raters in 96% of  the cases for Comprehension of  the model 
story. The intra-class correlation coefficient (ICC; absolute) was .93. For 
Comprehension of  the production story, the overlap between the two ratings 
was 92% and the ICC was .89. For Production, the two raters agreed in 84% 
of  the cases. The ICC was .82. The ICC for the Number of  Internal State 
Terms was .93. Inspection of  all individual questions or elements within the 
subcomponents of  the MAIN revealed that only the percentage of  overlap 
between the two ratings for ‘setting’ was below 75% (i.e., 66%). This item was 
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therefore not analyzed as individual story element and was removed from the 
exploratory part of  the study. The overlap between the scores of  the two raters 
for the remaining restructured variables was all above 80%.

Data-analysis
All statistical analyses were performed using SPSS 22 (IBM Corp., 2013). For 
all variables, except for the Number of  Internal State Terms, the percentage 
correct was calculated. Skewness and kurtosis indicated that the variables 
were normally distributed, except for the Comprehension of  the model story 
in the monolingual TD group, which was moderately skewed. Parametric tests 
are reported, because no differences between parametric and non-parametric 
tests were found. Results from the participant match showed that the four 
groups of  children differed in terms of  SES and, although not significant, 
in terms of  NVIQ. Therefore, these variables were included as covariates in 
a multivariate analysis of  covariance (MANCOVA) to test for the effects of  
LI and bilingualism, the first aim of  the study. Impairment Status (LI and 
TD) and Language Group (monolingual and bilingual) were included as fixed 
factors and Comprehension of  the model story, Production, Comprehension 
of  the production story and Number of  Internal State Terms as dependent 
variables. Subsequently, post-hoc analyses were conducted in case significant 
main and/or interaction effects emerged from the MANCOVA.
 A second analysis corresponded to the second aim of  the study and 
evaluated the clinical potential of  the MAIN by investigating to what 
extent the instrument predicted the absence or presence of  LI. A binary 
logistic regression was carried out with Comprehension of  the model story, 
Production, Comprehension of  the production story and Number of  Internal 
State Terms as predictors of  Impairment Status. The backward stepwise 
method was used to report results from the full model with all predictors 
and the most optimal model that maximized classification accuracy but 
minimized the number of  predictors. In this study, sensitivity and specificity 
are based on the proportion of  children with LI and TD, respectively, who are 
correctly identified as such by the MAIN measures. Sensitivity and specificity 
between 80% and 89% are considered fair, while rates above 90% are good 
(Plante & Vance, 1994). Likelihood ratios were also calculated to evaluate 
the diagnostic utility of  the instrument. For the purpose of  the exploratory 
part of  the study, another binary logistic regression was carried out with the 
restructured variables (Production_IS, Production_BES, Comprehension_IS, 
Comprehension_BES, Comprehension_INF, and Number of  Internal State 
Terms) as predictors of  Impairment Status, to explore whether restructuring 



82

Chapter 4

the MAIN would improve classification accuracy and identify particular 
narrative elements that are highly sensitive to LI. 

Results

Effects of  LI and bilingualism
Table 3 presents the performance per group on the four subcomponents of  
the MAIN. The MANCOVA revealed a significant main effect of  Impairment 
Status (F(4, 119) = 19.5, p < .001, ηp

2 = .40), whereas there was no main effect 
of  Language Group nor an interaction effect of  Impairment Status × Language 
Group. Covariates NVIQ and SES were also not significant. Subsequent 
t-tests showed effects of  Impairment Status on all four subcomponents of  
the MAIN: Comprehension of  the model story (t(1, 90) = 5.2, p < .001,  
d = .90), Production (t(1, 130) = 7.5, p < .001, d = 1.30), Comprehension 
of  the production story (t(1, 130) = 5.7, p < .001, d = .99), and Number of  
Internal State Terms (t(1, 113) = 5.8, p < .001, d = 1.01). 

Table 3: Narrative performance on the four subcomponents of  the MAIN.

Comprehension

model story %
Production %

Comprehension

production %

Internal State 

Terms N

N Mean (SD) Mean (SD) Mean (SD) Mean (SD)

MOTD 33 91.14 (9.3) 45.27 (11.9) 82.42 (16.8) 4.03 (2.8)

MOLI 33 81.2 (15.6) 29.77 (7.9) 62.66 (19.1) 2.36 (1.9)

BITD 33 90.24 (9.3) 44.03 (11.3) 77.19 (18.5) 5.30 (2.9)

BILI 33a 71.82 (23.2) 29.77 (14.0) 57.71 (24.4) 2.00 (2.0)

Note: MOTD = monolingual typically developing; MOLI = monolingual language impaired; 
BITD = bilingual typically developing; BILI = bilingual language impaired
aThe comprehension of  the production story was missing for one BILI child. 

 Pairwise comparisons of  the monolingual and bilingual groups with TD 
and LI show that the effects of  Impairment Status were due to significantly 
weaker performance of  the children with LI compared with the children with 
TD (Table 4). Effects were large on each subcomponent in the bilingual group, 
with the largest difference between children with TD and LI on the Number 
of  Internal State Terms that children produced. In the monolingual group 
of  children with TD and LI, large effect sizes were observed on narrative 
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Production and Comprehension of  the production story, whereas medium 
effect sizes on Comprehension of  the model story and Number of  Internal 
State Terms were detected. 

Table 4: Pairwise comparisons: effects of  Impairment Status on MAIN performance.

Comprehension  

model story
Production

Comprehension  

production

Internal 

State Terms

Effect Comparisons N p d p d p d p d

Impairment 

Status

MOTD-MOLI 64 =.003 .77 <.001 1.53 <.001 1.10  =.007 .70

BITD-BILI 64  <.001 1.05 <.001 1.09  <.001 .90  <.001 1.30

Note: MOTD = monolingual typically developing; MOLI = monolingual language impaired; 
BITD = bilingual typically developing; BILI = bilingual language impaired

Diagnostic validity of  the MAIN
The significant negative effects of  Impairment Status and the absent effects of  
Language Group on macrostructural narrative abilities show that the MAIN 
might be a promising instrument to identify LI, irrespective of  whether 
children are monolingual or bilingual. Therefore, a binary logistic regression 
was carried out for each language group separately to investigate how well the 
children with LI are differentiated from their peers with TD by using the four 
subcomponents of  the MAIN as predictors. Results are presented in Table 5. 
 In the monolingual group, the full model that included all subcomponents 
of  the MAIN as predictors was statistically significant compared with the 
intercept only model (χ2(4, N=66) = 45.55, p < .001, Nagelkerke R2 = .665). 
The classification results showed that 82% of  all monolingual children were 
correctly classified as having TD or LI. A total of  85% of  the children with 
LI (sensitivity) and 79% of  the children with TD (specificity) were identified 
as such by the MAIN. Similar classification results were obtained from a 
reduced model with three predictors, indicating that the Number of  Internal 
State Terms did not significantly contribute to accuracy in assigning the 
status of  LI. This optimal model remained significant (χ2(3, N=66) = 44.91,  
p < .001, Nagelkerke R2 = .658) and did not show poorer fit compared with 
the full model (∆χ2(1, N=66) = -.643, p = .423).  
 The full model was also statistically significant compared with the intercept 
only model in the bilingual group of  children (χ2(4, N=66) = 36.35, p < .001, 
Nagelkerke R2 = .565). The classification results revealed that the proportion of  
correctly classified children (84%) was slightly higher than in the monolingual 
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group. Sensitivity was 79% and specificity was 88%. Without resulting in a 
decrease in classification accuracy, the model could be further reduced by 
removing Production as predictor.  This optimal model remained significant 
(χ2(3, N=66) = 35.85, p < .001, Nagelkerke R2 = .559) and did not show poorer 
fit compared to the full model (∆χ2(1, N=66) = -.507, p = .477).  

Diagnostic validity: restructuring the MAIN
As described under ‘Procedure’, the MAIN was restructured for the purpose 
of  the exploratory part of  this study to examine whether the diagnostic 
validity of  the narrative task could be improved. Together with the Number of  
Internal State Terms, five new variables (see the Appendix for their descriptive 
statistics) were used as predictors for a second binary logistic regression for 
each language group, of  which results are presented in Table 6. 
 The full models with all six predictors were statistically significant from 
the intercept only model in both the monolingual (χ2(6, N=66) = 41.63, p < 
.001, Nagelkerke R2 = .624) and bilingual group (χ2(6, N=66) = 37.32, p < 
.001, Nagelkerke R2 = .576), comparable with the previous models presented 
in Table 5. In the monolingual group, model reduction eventually resulted 
in the exclusion of  the predictors Number of  Internal State Terms and 
Comprehension of  the Basic Episode Structure, optimally classifying 85% 
of  the children with LI and 82% of  the children with TD correctly. Model 
fit did not decrease (∆χ2(2, N=66) = -1.32, p = .517) and this optimal model 
remained significant (χ2(4, N=66) = 40.31., p < .001, Nagelkerke R2 = .609).  
In the bilingual group, the exclusion of  three predictors (Comprehension of  
the Basic Episode Structure, Comprehension Inference and Production of  the 
Basic Episode Structure) resulted in the optimal model, with both a sensitivity 
and specificity of  85%, which was equal to the full model. The optimal model 
was again significant (χ2(3, N=66) = 36.79., p < .001, Nagelkerke R2 = .570) 
and did not decrease in fit (∆χ2(3, N=66) = -0.532, p = .912).
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Discussion

The present study compared the narrative skills of  a group of  monolingual and 
bilingual children with and without language impairment (LI). The recently 
developed Multilingual Assessment Instrument for Narratives (MAIN; Gagarina 
et al., 2012) was used to assess the ability to comprehend and produce a 
narrative’s macrostructure. 
 The first aim of  this research was to investigate the effects of  LI and 
bilingualism on children’s macrostructural narrative ability. Results 
confirmed our predictions and the outcomes of  recent studies with two-group 
comparisons (e.g., Cleave et al., 2010; Hipfner-Boucher et al., 2015; Paradis et 
al., 2013; Squires et al., 2014). In both the monolingual and bilingual group, 
negative effects of  LI were found on all components of  the MAIN. Children 
with LI had weaker narrative comprehension, produced fewer story structure 
elements and expressed a smaller number of  internal state terms than children 
with a typical development (TD). Furthermore, no effects of  bilingualism 
were observed. The bilingual children had similar narrative production and 
comprehension skills compared with their monolingual peers, indicating that 
they were not disadvantaged by the measures of  narrative macrostructure due 
having received less input in Dutch. Together with the observation that the 
bilingual children scored substantially lower than the monolingual children 
on three measures tapping into vocabulary, morphology and syntax (see Table 
2), this finding supports the hypothesis that a narrative is a less biased method 
of  language assessment for bilingual children than many other tests tapping 
into language-specific knowledge (Paradis et al., 2010). 
 The second aim of  the study was to evaluate the use of  the MAIN as a 
diagnostic tool. The results of  this study were comparable to previous 
work that studied the diagnostic validity of  a narrative task (Pankratz 
et al., 2007; Schneider et al., 2006) in that over 80% of  the children were 
correctly classified as TD or LI by the MAIN. This was true within both 
a monolingual and bilingual context, which suggests that a narrative task, 
analyzed on the macrolevel, can support a reliable differential diagnosis 
irrespective of  children’s linguistic background. However, even though overall 
classification accuracy was above 80%, specificity in the monolingual group 
and sensitivity in the bilingual group only reached 79%, misclassifying 21% 
of  the monolingual children with LI and bilingual children with TD. This is 
not sufficient for clinical purposes (Plante & Vance, 1994). 
 The third part of  the current study therefore explored whether the 
sensitivity and specificity of  the MAIN could be improved by taking into 



88

Chapter 4

account specific properties of  the narrative elements. This idea was motivated 
by the possibility that elements related to internal states may be more 
difficult for children with LI than other elements, such as the expression 
or comprehension of  the basic episode structure, including goals, attempts 
and outcomes (Reilly et al., 2004). After restructuring the MAIN, clustering 
elements that were related to internal states and clustering elements that were 
part of  the basic structure of  the episode, classification accuracy improved. 
Sensitivity and specificity reached acceptable levels (>80%), both within the 
monolingual and the bilingual group of  children. In line with our hypothesis, 
comprehension and production of  internal states showed high discriminative 
value and contributed to the optimal model that generated the highest 
sensitivity and specificity, in contrast to comprehension of  the goals of  the 
episodes. 
 These findings suggest that children with LI, either monolingual or 
bilingual, might have relatively more difficulty with understanding and 
expressing the feelings and intentions of  the protagonists than with the basic 
episode structure. The limited use of  cognitive state predicates by children 
with LI was already demonstrated by Johnston and colleagues (2001) and 
is in line with other work on the relation between language development 
and theory of  mind (ToM) or perspective-taking skills. Children with LI are 
reported to be delayed in their ability to understand and report their own and 
others’ mental states (e.g., Farrant, Fletcher, & Maybery, 2006). Together 
these findings indicate that the inclusion of  comprehension and production 
of  internal states within a narrative task could support the identification 
of  LI. Besides these similarities, differences between the language groups 
also emerged, indicating that a less biased method of  language assessment, 
such as a narrative task, may ideally still consist of  different elements for 
monolingual and bilingual children. Whereas the production of  the goals, 
attempts and outcomes was an important predictor of  LI in the monolingual 
group, the number of  internal state terms used by a child contributed best 
to classification accuracy in the bilingual group. It is conceivable that 
bilingualism affects these story elements differently. For example, there are 
indications that bilingualism enhances the abovementioned ToM skills in 
TD children (e.g., Greenberg, Bellana, & Bialystok, 2013), whereas this may 
not apply to mere expressions of  an episode’s basic structure. As such a 
bilingual advantage was not observed for all our measures relating to internal 
states, the data from this study only partially support this hypothesis. Future 
research is needed to examine the effects of  bilingualism on these distinct 
story elements.    
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 The results of  the present study indicate that measures of  narrative 
macrostructure can support differentiation between monolingual and 
bilingual children with and without LI, especially when story elements related 
to internal states are taken into account. However, due to the heterogeneity 
in the population of  children with LI, we echo the conclusion of  Schneider 
and colleagues (2006) that a narrative task should not be used as a stand-alone 
tool, but can be informative about LI in combination with other measures. 
Furthermore, a limitation of  this study is the use of  predefined groups. We 
included groups of  children that were already diagnosed with LI by stringent 
criteria (-1.5 SD). This has presumably enlarged the difference between the 
children with TD and LI, positively influencing the diagnostic validity of  
the narrative task. In addition, even though these stringent criteria were used 
for the purpose of  guaranteeing adequate classification in our sample, the 
possibility of  misdiagnosis cannot be ruled out. The diagnostic validity of  
the MAIN was determined based on groups of  children who were diagnosed 
with LI on the basis of  standardized measures that may have been biased 
against children with less experience with Dutch. Future research with a large 
and representative population sample without predefined groups of  children 
is therefore needed to validate the findings of  the current study. Moreover, 
future studies should examine if  the results from the present study can be 
generalized to specific bilingual groups with varying dominance patterns. 
 To conclude, this study was the first to evaluate the use of  a narrative task 
as diagnostic tool with the purpose of  supporting the identification of  LI in 
a bilingual context. Results from group comparisons showed that measures 
of  narrative macrostructure are difficult for children with LI, whereas 
bilingualism did not affect performance. After taking into account specific 
properties of  the story elements, the narrative task adequately differentiated 
between both monolingual and bilingual children with TD and LI, with story 
elements related to internal states being particularly effective. This study thus 
showed the promises of  a narrative task to alleviate the clinical challenge of  
assessing bilingual children.  
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Appendix 

Descriptive statistics for the restructured predictors of  the MAIN. 

Production_ 

IS %

Production_ 

BES %

Comprehension_

IS %

Comprehension_

BES %

Comprehension_

INF %

N Mean (SD) Mean (SD) Mean (SD) Mean (SD) Mean (SD)

MOTD 33 30.81 (20.5) 58.92 (13.5) 86.26 (14.1) 95.35 (8.8) 63.64 (28.7)

MOLI 33 13.13 (15.5) 44.44 (12.1) 68.94 (17.6) 85.15 (16.3) 57.58 (37.8)

BITD 33 29.80 (18.0) 56.23 (15.9) 80.05 (16.8) 91.16 (14.1) 74.24 (28.3)

BILI 33a 13.64 (16.4) 44.78 (20.9) 58.08 (24.2) 78.69 (16.8) 57.58 (37.8)

Note: MOTD = monolingual typically developing; MOLI = monolingual language impaired; BITD = bilingual 
typically developing; BILI = bilingual language impaired; IS = Internal States; BES = Basic Episode Structure; 
INF = Inference
a  The comprehension of  the production story was missing for one BILI child. Therefore, Comprehension_BES 
and Comprehension_IS are based on the comprehension of  the model story for this child.
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Abstract

Language delays of  bilingual children can arise from language impairment (LI), 
but also from insufficient exposure to the target language. A reliable diagnosis 
of  LI in bilingual children is therefore ideally based on the evaluation of  both 
languages, as LI affects each language that is learned. However, due to the 
multitude of  language combinations that are encountered in clinical practice, 
this is often not feasible. Bilingual norm-referencing may offer a solution, 
but the heterogeneity within the bilingual population makes it difficult to 
determine appropriate standards for every child. The present study examined 
an alternative approach to assessing both languages or using bilingual norm-
referencing, aiming to assemble instruments that reduce bias against bilingual 
children. We used a four-group design, including monolingual and bilingual 
children with and without LI (N=132), to first investigate the effects of  LI and 
bilingualism on risks associated with a child’s early language development 
and the prevalence of  language problems in the family, as reported by parents. 
Second, we evaluated the diagnostic validity of  these two indices, and, in 
addition, combined these with two unbiased language measures which we 
previously examined in isolation: a quasi-universal nonword repetition 
task and a narrative task. Results showed that the index of  Early Language 
Development was a strong predictor of  LI. In combination with the two direct 
language measures, it excellently identified the presence or absence of  LI in 
and across monolingual and bilingual learning contexts. 

Keywords
Language impairment
Bilingualism
Assessment
Parental report 
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Introduction

Bilingualism can be a complicating factor when diagnosing a child with 
language impairment (LI), potentially leading to misdiagnosis (Bedore & 
Peña, 2008; Grimm & Schulz, 2014; Salameh, Nettelbladt, Håkansson, & 
Gullberg, 2002; Smeets, Driessen, Elfering, & Hovius, 2009). When tested 
in one language, a bilingual child may score substantially lower than a 
monolingual peer (Thordardottir, Rothenberg, Rivard, & Naves, 2006), and 
the cause of  this delay, for example an inborn LI or insufficient exposure 
to the language of  testing, is difficult to determine (Kohnert, 2010). The 
International Association of  Logopedics and Phoniatrics (IALP, 2011) and 
the American Speech-Language-Hearing Association (ASHA, 2004) therefore 
recommend that a bilingual child is assessed in both languages. This provides 
invaluable comprehensive information beneficial for a reliable diagnosis 
of  LI (Paradis, 2016), as LI affects each language that is learned. Bilingual 
children with LI learn both their languages at a slower pace than children 
with a typical language development (TD). In contrast, bilingual TD children, 
especially children from a cultural minority, often show an unbalanced profile 
with a higher proficiency level in at least one language (Håkansson, Salameh, 
& Nettelbaldt, 2003). 
 Collecting data on the first (L1) and second (L2) language of  a child is 
feasible in situations involving a homogeneous bilingual population and well-
documented languages, such as the population of  Spanish-English speakers 
in the USA for whom bilingual assessment procedures have been developed 
(e.g., Peña, Gutiérrez-Clellen, Iglesias, Goldstein, & Bedore, 2014). However, 
due to the linguistic diversity in many countries, including the Netherlands 
where the present study was situated, assessing both languages of  a bilingual 
child can often not be realized. Time restrictions, insufficient financial 
resources, and the lack of  (culturally) appropriate instruments, bilingual 
speech-language pathologists and skilled interpreters are just a number of  
obstacles to overcome. 
 Several alternatives to assessing a bilingual child in both languages have 
been explored, for example using bilingual norm-referencing and adapting 
the norms of  standardized tests that are typically used to diagnose LI in 
monolingual children. When relying on the evaluation of  only one language 
of  a bilingual child, Gathercole, Thomas, Roberts, Hughes, and Hughes 
(2013) emphasize the importance of  defining appropriate bilingual norm 
categories which not only distinguish between monolinguals and bilinguals, 
but also acknowledge the variation within the bilingual population in terms 
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of  amount of  exposure. In her guideline for the assessment of  bilingual 
children, Thordardottir (2015a) similarly argues to take amount of  exposure 
into consideration, proposing to lower the cut-off  criteria of  standardized 
tests to varying extents, depending on whether a bilingual child’s dominant or 
weaker language is tested. 
 Next to standardized language tests with adapted norm-referencing, 
Thordardottir (2015a) also recommends using other measures, such as 
a detailed case history and a nonword repetition task, to support the 
identification of  LI in bilingual children. Paradis, Schneider and Sorenson 
Duncan (2013) tested the clinical value of  such a combination of  instruments 
with English L2 learners, including English standardized tests of  morphology 
and vocabulary, an English nonword repetition task, and a case history based 
on parental report. As expected, the use of  monolingual norm-referencing 
on the English measures resulted in a high percentage of  bilingual TD 
children scoring below age expectations, indicating that these children were 
disadvantaged by these tests and were at risk for overidentification of  LI. In 
contrast, a reliable diagnosis of  LI was supported by the use of  appropriate 
bilingual norm-referencing. The combination of  instruments accurately 
differentiated the bilingual children with LI from a large group of  bilingual 
children with TD, who were comparable in terms of  amount of  English input.
 Standardized tests with appropriate norm adjustments may thus, in 
combination with other measures, offer a solution to the problem of  assessing 
a bilingual child in both languages. However, given the heterogeneity within 
a bilingual population (e.g., in terms of  linguistic background, language 
use, age of  onset, amount of  exposure, and language status), it remains 
challenging to determine which adjustment to the norm is most appropriate 
for which bilingual child. Especially in the case of  sequential bilinguals, 
the search for a fitting standard is complex (Thordardottir, 2015a). An 
alternative approach that eliminates the need of  adapted norm-referencing 
could entail obtaining information on a child’s language development with 
instruments that do not draw on language-specific abilities or knowledge, 
but, for example, allow children to use skills that they have acquired in 
any language. In comparison with typical standardized language measures, 
this method of  language assessment reduces the bias against children with 
differing language experiences. The present study evaluated the clinical value 
of  such an alternative method. In accordance with Thordardottir (2015a) 
and Paradis and colleagues (2013), we used a combination of  instruments, 
including two indices based on a parental questionnaire and two direct 
language measures. The two direct language measures have previously been 
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investigated in isolation and have already proven to be sensitive to effects of  
LI, but insensitive to effects of  bilingualism (Boerma et al., 2015; Boerma, 
Leseman, Timmermeister, Wijnen, & Blom, 2016). However, less is known 
about the effects of  LI and bilingualism on parental report, which is therefore 
the first focus of  study.

The use of  a parental questionnaire
Information about the quantity and quality of  language input is of  vital 
importance in determining whether the language problems of  a bilingual 
child are caused by LI or by environmental factors (or both), enabling a 
clinician to interpret a child’s scores on direct language measures (Paradis, 
2011; Tuller, 2015). A parental questionnaire or bilingual anamnesis can 
provide such information. Moreover, parental report is also a valid method to 
obtain information on the language development of  a bilingual child, which is 
especially valuable when direct assessment in the child’s both languages is not 
possible (Paradis, Emmerzael, Sorenson Duncan, 2010; Tuller, 2015). Tuller 
(2015) developed a parental questionnaire in collaboration with members 
of  the COST Action IS0804 Language Impairment in a Multilingual Society: 
Linguistic Patterns and the Road to Assessment. This questionnaire can provide 
information on both the quantity and quality of  language input as well as on 
potential risk factors of  LI. Three risk factors, late language emergence, the 
prevalence of  language problems in the family and poor current L1 skills, are 
discussed below. 
 Late language emergence, often indicated by the late production of  a 
child’s first word and word combination, can be the first diagnostic symptom 
of  LI (Rice, 2007). It is therefore important to obtain information on when 
a child reached these basic milestones, and parents appear to be a valuable 
source for this. Paradis and colleagues (2010) showed that the timing of  
early milestones, as reported by parents, was the strongest indicator of  LI 
in a sample of  bilingual children. Moreover, the authors note that the early 
milestones of  bilingual children were comparable to what had been previously 
documented for monolingual children. This finding is in line with other work 
that suggests that the timing of  early milestones, in at least one language, is 
not affected by early exposure to two languages (De Houwer, 2009; Hoff  et 
al., 2012). Nevertheless, a systematic investigation of  the effects of  LI and 
bilingualism on a child’s early language development, as reported by parents, 
has not yet been carried out and is needed to confirm these findings. 
 The prevalence of  speech, language, learning or literacy problems in a child’s 
family is a second factor that has proven to be effective in differentiating TD 



98

Chapter 5

and LI. For example, in the parental questionnaire data of  Restrepo (1998), 
who studied Spanish-English speaking children, family history was one of  the 
strongest discriminators. In contrast, in the data of  Paradis and colleagues 
(2010), family history did not contribute much toward the identification of  LI, 
even though significant group differences emerged. This discrepancy in the 
literature, next to a lack of  research that examined whether monolingual and 
bilingual parents report differently on the prevalence of  language problems in 
the family, calls for further research. 
 A third factor that is mentioned by Tuller (2015) is parents’ evaluation 
of  their child’s current L1 skills, which may potentially be an alternative 
for a more direct measure of  L1 abilities. Both Restrepo (1998) and Paradis 
and colleagues (2010) found that current L1 skills, as reported by parents, 
discriminated well between bilingual children with TD and LI. However, for 
the current study, this index is problematic. Paradis and colleagues (2010; 
p. 487) point out that scores on this index are more likely to be sensitive to 
differences in bilingual experiences than, for example, early milestones in any 
language or family history, as the L1 skills of  children are highly influenced 
by factors such as language status, language exposure and language use. The 
current study aimed to examine instruments that would be suited for clinical 
purposes irrespective of  a child’s language learning context, being relatively 
insensitive to differing language experiences. We therefore limited our scope 
to parental report on the early language development of  a child and the 
prevalence of  language problems in the family.

Unbiased language measures
Like the parental questionnaire, the two direct language measures included 
in the current study are both recently developed within the framework of  the 
COST Action IS0804.

The Quasi-Universal Nonword Repetition Task
Following the recommendations of  Thordardottir (2015a), a nonword 
repetition task (NWRT), testing phonological short-term memory, was 
included in our study. It is well-known that children with LI have difficulty 
with repeating nonwords (for a meta-analysis, see Graf-Estes, Evans, & Else-
Quest, 2007) and nonword repetition is therefore often suggested to be a 
clinical marker of  LI in monolingual children (e.g., Conti-Ramsden, Botting, 
& Faragher, 2001). It is, however, questionable whether NWRTs are also 
appropriate to identify LI in a bilingual learning context. A NWRT may 
on the one hand be less biased against bilingual children than traditional 
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standardized measures of  vocabulary or grammar that tap into language 
knowledge, as nonwords are by definition not lexicalized (Campbell, 
Dollaghan, Needleman, & Janosky, 1997; Ellis Weismer et al., 2000; 
Thordardottir & Juliusdottir, 2013). On the other hand, nonwords commonly 
conform to the phonotactics of  a specific language, often benefitting children 
with more experience in that particular language (e.g., Engel de Abreu, 2011; 
Sharp & Gathercole, 2013; Summers, Bohman, Gillam, Peña, & Bedore, 
2010). 
 Research evaluating the clinical validity of  NWRTs in bilingual contexts 
have produced mixed findings. Most studies reported inadequate diagnostic 
accuracy when a language-specific NWRT was administered in one of  the 
child’s languages (e.g., Boerma et al., 2015; Gutiérrez-Clellen & Simon-
Cereijido, 2010; Kohnert, Windsor, & Yim, 2006; Windsor, Kohnert, Lobitz, 
& Pham, 2010), but Girbau and Schwartz (2008) presented levels of  sensitivity 
and specificity above 80% for their Spanish NWRT, which is considered 
clinically accurate (Plante & Vance, 1994). In addition, the French NWRT 
of  Thordardottir and Brandeker (2013) showed high sensitivity and nearly 
adequate specificity (79%) when monolingual cut-off  scores were used with 
French-English bilingual children, while Armon-Lotem and Meir (2016) only 
arrived at these values for their Hebrew task with bilingual cut-off  points. 
Thus, the use of  a language-specific NWRT in only one language of  a bilingual 
child gave valuable information about the child’s language development in 
some cases, but not in others. 
 These mixed results may partly stem from differences in the characteristics 
of  the nonwords across various NWRTs, as pointed out by Thordardottir 
and Brandeker (2013) and Graf-Estes and colleagues (2007) (for an elaborate 
discussion, see Boerma et al., 2015). While particular properties, such as 
syllable length, may enlarge differences in NWRT performance between 
children with LI and TD (Graf-Estes et al., 2007), other properties, such as 
a complex syllable structure or high wordlikeness, may enlarge differences 
between monolingual and bilingual children due to their reliance on experience 
with the target language (Engel de Abreu, Baldassi, Puglisi, & Befi-Lopez, 
2013; Thordardottir & Brandeker, 2013). To maximally reduce the influence 
of  language-specific experience on NWRT performance, a quasi-universal (Q-
U) NWRT was developed by Chiat (2015) in collaboration with members of  
the COST Action IS0804. The Q-U NWRT avoids segmental and phonotactic 
structures that vary substantially across languages and instead incorporates 
features that are very common across languages, allowing children to use 
acquired knowledge from any language learned. Boerma and colleagues 
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(2015) evaluated the clinical value of  the Q-U NWRT and their findings 
were promising. Bilingualism did not affect performance on the Q-U NWRT 
and the instrument accurately identified LI in a monolingual and bilingual 
context, supporting the further use of  this tool. 

The Multilingual Assessment Instrument for Narratives
The third measure included in the present study is a narrative task that was 
analyzed on a macrostructural level. Macrostructure refers to the structural 
organization of  a story consisting of  several plot elements, such as a setting and 
a goal. Contrary to the linguistic expression of  these plot elements, referred to 
as microstructure, it is assumed that the macrostructure of  a story is universal 
and not language-specific (Berman & Slobin, 1994). Research suggests that 
bilingual children are able to apply knowledge about narrative macrostructure 
acquired in their L1 to their L2 (e.g., Pearson, 2002; Squires et al., 2014). 
Moreover, expressing a narrative’s macrostructure does not appear to be 
influenced by the amount of  language-specific exposure that a child received, 
in contrast to narrative microstructure (Hipfner-Boucher et al., 2015). These 
findings may explain why equal performance of  monolingual and bilingual 
children has been found on a narrative task analyzed on the macrolevel 
(Boerma et al., 2016; Hipfner-Boucher et al., 2015; Pearson, 2002). Unlike 
bilingual children, children with LI are known to have significant problems 
with understanding and expressing a narrative’s macrostructure (e.g., Bishop 
& Donlan, 2005; Boerma et al., 2016; Dodwell & Bavin, 2008; Squires et 
al., 2014). These differential effects of  LI and bilingualism on children’s 
macrostructural narrative skills are promising in light of  the challenging 
identification of  LI in bilingual learning contexts.
 Boerma and colleagues (2016) used the Multilingual Assessment Instrument 
for Narratives (MAIN; Gagarina et al., 2012) to assess macrostructural 
narrative comprehension and production skills of  monolingual and bilingual 
children with and without LI. Like the Q-U NWRT, this instrument is 
developed within the COST Action IS0804 and is specifically aimed at 
bilingual children. Next to investigating the effects of  LI and bilingualism on 
children’s narrative skills, as reviewed above, Boerma and colleagues (2016) 
also examined the diagnostic validity of  the MAIN. Results corresponded 
to previous work using other narrative tasks in monolingual samples (e.g., 
Pankratz, Plante, Vance, & Insalaco, 2007; Schneider, Hayward, & Dubé, 
2006) and showed that the MAIN accurately identified a large number of  
children with TD and LI, irrespective of  children’s linguistic background. Due 
to heterogeneity within the population of  children with LI, recommendations 
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of  previous work (Schneider et al., 2006) to combine a narrative task with 
other measures were reiterated by Boerma and colleagues (2016). In fact, it 
is often emphasized that a diagnosis of  LI should never be solely based on 
individually administered language tests (Bishop & McDonald, 2009), and 
the use of  multiple instruments is advocated (e.g., Thordardottir, 2015a). The 
present study therefore examined the diagnostic validity of  a combination of  
instruments, including the parental questionnaire, Q-U NWRT, and MAIN. 

The present study
The current study evaluated an alternative approach to assessing a bilingual 
child in both languages and to using bilingual norm-referencing. To this end, we 
combined parental report with direct language measures, as it was previously 
recommended and demonstrated that this combination may support the 
identification of  LI in bilingual children (Paradis et al., 2013; Thordardottir, 
2015a). We extended the work of  Paradis and colleagues (2010; 2013) and 
used a four-group design, including monolingual and bilingual children with 
and without LI, which allowed for a systematic examination of  the effects 
of  LI and bilingualism on the instruments and enabled us to investigate the 
diagnostic validity of  the instruments within and across monolingual and 
bilingual contexts. Furthermore, unlike Paradis and colleagues (2013), we 
included instruments that were specifically developed for use with bilingual 
children, aiming to reduce the bias against children with differing language 
experiences. 
 Previous work with the same four groups of  children evaluated two direct 
language measures, namely the Q-U NWRT (Boerma et al., 2015) and the 
MAIN (Boerma et al., 2016), and demonstrated that these tasks did not 
disadvantage bilingual children. It is, however, yet unknown to what extent 
parental report on the early language development of  a child and on the 
prevalence of  language problems in the family is influenced by the lingual 
status of  either the children or the parents. The present research is the first to 
systematically investigate the effects of  LI and bilingualism on these indices 
based on a parental questionnaire, and, in addition, consider their diagnostic 
validity in both a monolingual and a bilingual learning context. These were 
the first two aims of  the current study, which thus focused on parental report. 
We expected that the early language development of  a child would not be 
influenced by bilingualism (De Houwer, 2009; Hoff  et al., 2012) and would 
be a strong predictor of  LI (Paradis et al., 2010). Family history was also 
hypothesized to discriminate between LI and TD (Restrepo, 1998), but 
may be a less reliable index of  LI in bilingual children than in monolingual 
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children due to interfering cultural factors (Paradis et al., 2010). For our final 
aim, following Paradis and colleagues (2013), we combined the parental 
questionnaire with the two direct language measures that have previously 
shown their potential for use with bilingual children (Boerma et al., 2015; 
Boerma et al., 2016). We anticipated that the three instruments would 
adequately complement each other, resulting in a combination that could 
be highly successful in identifying LI in children, irrespective of  children’s 
linguistic background.  

Methods

Participants
The present study used the same participant sample as Boerma and colleagues 
(2016), including four groups of  5- and 6-year-old children (N=33 per group). 
Half  of  the children in the sample had been previously diagnosed with LI 
according to standardized criteria (see Stichting Siméa, 2014), based on extensive 
clinical and psychometric evaluations by licensed professionals. These children 
either scored at least 2 standard deviations (SD) below the mean on a language 
assessment test battery or obtained a score of  at least 1.5 SD below the mean on 
two out of  four predefined subscales (speech production, auditory processing, 
grammatical knowledge, and lexical-semantic knowledge) that were assessed 
with at least two appropriate measures. In the Netherlands, it varies from child 
to child which tasks are administered. The most commonly used instruments 
are the Dutch version of  the Clinical Evaluation of  Language Fundamentals 
(CELF-4-NL; Kort, Schittekatte, & Compaan, 2008), and the Schlichting 
Test for Language Production and Comprehension (Schlichting & Lutje Spelberg, 
2010ab). In addition, a guideline on the assessment of  bilingual children is 
provided by Stichting Siméa (2016), emphasizing the need for a bilingual 
anamnesis and the evaluation of  the child’s L1 and L2. The participants in the 
current study did not experience hearing loss or severe articulation problems 
and had a nonverbal intelligence of  70 or above. The children with LI attended 
special education (N=64) or received ambulatory care at a regular elementary 
school (N=2). The second half  of  the sample included children with TD who 
attended regular education and did not have documented language difficulties. 
 Half  of  the children with TD and LI was monolingual (MOTD and MOLI, 
respectively), while the other half  was raised bilingually (BITD and BILI, 
respectively). Following Kohnert’s (2010; p. 456) definition of  bilingualism, 
children were considered bilingual if  they received “regular input in two 
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or more languages during the most dynamic period of  communication 
development”. At least one parent of  the child had to have a mother tongue 
other than Dutch, the majority language, and interact with the child in this 
language for a substantial period of  the child’s life. The children who met these 
criteria differed in the extent to which they had been exposed to Dutch, which 
is representative for the diverse groups of  immigrants in the Netherlands 
(Centraal Bureau voor de Statistiek [Statistics Netherlands], 2016). The BITD 
and BILI groups were therefore matched on exposure to Dutch (Table 1) based 
on a parental questionnaire (PaBiQ; Tuller, 2015). The bilingual groups did 
not differ on exposure to Dutch before the age of  4 (F(1,62) = .31, p = .58, 
ηp

2  = .01) or current exposure to Dutch at home (F(1,61) = 3.2, p = .08, 
ηp

2 = .05), although there were indications that the bilingual TD children 
received slightly more Dutch input at home at the time of  testing than the 
bilingual children with LI. The bilingual children were heterogeneous with 
respect to their first language background, but the majority of  children were of  
Turkish (36%) or Moroccan (42%) descent (for more detailed information, see 
Boerma et al., 2016).
 The four groups of  children were matched on age in months, gender and 
nonverbal intelligence, measured with the short version of  the Wechsler Nonverbal-
NL (Wechsler & Naglieri, 2008). There were no significant differences between 
any of  the four groups of  children in age (F(3,128) = .22, p = .88, ηp

2 = .01), 
gender (χ2(3, N=132) = 2.7, p = .44) or nonverbal intelligence (F(3,128) = 2.4,  
p = .07, ηp

2 = .05). Slightly higher scores of  the MOTD group compared with 
the other groups resulted in a sub-optimal match on nonverbal intelligence. 
Table 1 presents the group characteristics. For background information on the 
Dutch language abilities of  the children, we refer to Boerma and colleagues 
(2016).

Instruments and Procedures
The Standing Ethical Assessment Committee of  the Faculty of  Social and 
Behavioral Sciences at Utrecht University approved this research. An informed 
consent was signed by parents of  children who participated. A female native 
speaker of  Dutch tested all participants individually at their school and 
administered tasks tapping into language, attention and working memory 
(not all relevant for the current study). Each participant completed two test 
sessions that lasted 45-60 minutes. Three instruments which were developed 
within the framework of  the COST Action IS0804 Language Impairment in a 
Multilingual Society: Linguistic Patterns and the Road to Assessment were used for 
the present study.
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PaBiQ
The Questionnaire for Parents of  Bilingual Children (PaBiQ; Tuller, 2015) is 
the short version of  a longer questionnaire piloted by research groups in 
several countries within the COST Action IS0804, which is in part based 
on the Alberta Language Environment Questionnaire (ALEQ; Paradis, 2011) 
and the Alberta Language and Development Questionnaire (ALDeQ; Paradis et 
al., 2010).  The questionnaire is intended to obtain information on possible 
developmental risk factors as well as quantity and quality of  a child’s 
language input. It hereby aims to enable professionals to better interpret 
children’s performance on standardized tests, especially when assessment in 
both languages of  a bilingual child is not possible. For the current study, the 
PaBiQ was administered during a telephone interview with one of  the child’s 
parents. The interview was conducted by bilingual speakers of  both Dutch 
and Turkish/Berber/Moroccan Arabic and could therefore be carried out 
in the preferred language of  the parent. For parents with a different native 
tongue, the interview was carried out in Dutch, if  needed with the help of  a 
family member or friend who could act as interpreter. 
 The literature reviewed in the introduction showed that a delayed early 
language development and the prevalence of  language problems in the family 
are strong risk factors of  LI. These two factors were therefore included in 
the present study. Following Tuller (2015), the factor ‘Early Language 
Development’ consisted of: (1) Production of  the first word (<15 months = 
6 points; 16-24 months = 4 points; >24 months = 0 points), (2) Production 
of  the first sentence (<24 months = 6 points; 25-30 months = 4 points; >31 
months = 0 points), (3) Early parental concerns (no = 2 points; yes = 0 points). 
A high score on this variable, with a maximum of  14 points, indicated that a 
child experienced a positive early language development. For the bilinguals, 
the production of  the first word and sentence was either in the L1 or the 
L2, whichever came first. The second factor, ‘Family History’, was derived 
from the question asking whether the child’s mother, father and siblings 
ever had experienced problems with reading/spelling, understanding others, 
and expressing themselves. With three family members and three types of  
language problems (3×3), a child was awarded a maximum of  9 points if  
language problems were not prevalent in the family. For each problem that 
each family member (had) experienced, one point was deducted from this 
maximum score.
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Q-U NWRT
The Quasi-Universal Nonword Repetition Task (Q-U NWRT; Chiat, 2015), 
testing phonological short-term memory, comprises 16 items equally divided 
between items of  two to five syllables. The items are compatible with cross-
linguistically diverse constraints on lexical phonology, to maximize the task’s 
applicability across languages (Chiat, 2015; p. 138). For example, items do 
not include consonant clusters or final coda’s. Instead, they are composed 
of  consonant-vowel sequences that occur frequently in many languages. The 
present study used the Dutch version of  the task that was created by Boerma 
and colleagues (2015) and followed the same procedures. The authors of  this 
study ensured that the items were not existing words in either the majority 
language Dutch or the most common minority languages (Turkish, Tarifit-
Berber and Moroccan Arabic), covering 79% of  the bilingual children’s 
languages. In addition, the items did not contain phonemes that did not 
originally occur in any of  these languages. A female native speaker of  Dutch 
recorded the 16 items. She produced the consonant-vowel sequences with 
their Dutch phonetic qualities, but avoided using language-specific Dutch 
prosody. With the aim of  reducing a possible effect of  language-specific 
prosodic knowledge, all syllables were stressed equally (see Chiat, 2015). 
 The Q-U NWRT was presented on a laptop screen. Following the procedure 
of  Engel de Abreu and colleagues (2013), a cartoon ‘alien’ was introduced that 
wanted to teach a foreign language to the children. The task began with two 
practice items which were repeated until the child understood the procedure. 
Test items were only presented once. Children’s repetitions were scored 
offline by a native speaker of  Dutch according to the procedure described by 
Dollaghan and Campbell (1998). Repetitions that included omissions were 
scored incorrect, in contrast to repetitions with only additions which do not 
indicate loss of  information. Substitutions were also considered incorrect, 
unless they were systematic, reflecting articulation ability. The percentage 
of  items correct was chosen as the dependent variable for the current study, 
as this scoring method is more practical for clinicians than the percentage 
of  phonemes correct. A second independent rater scored over 50% of  the 
data and scores overlapped in 98% of  the cases. The intra-class correlation 
coefficient (ICC; absolute) was excellent (.97) (Boerma et al., 2015). 

MAIN
The Multilingual Assessment Instrument for Narratives (MAIN; Gagarina et 
al., 2012) was developed as a tool to evaluate narrative comprehension and 
production skills of  bilingual children. The MAIN comprises four comparable 
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stories that are illustrated by six pictures. Each story is composed of  three 
episodes for which specific macrostructural story elements can be expressed. 
These elements include the introduction of  a setting (place and time), and a 
basic episode structure consisting of  a goal (e.g, Fox wanted to catch the baby 
goat), an attempt (e.g, Fox jumped up) and an outcome (e.g., Fox grabbed 
a baby goat). In addition, each episode allowed for the description of  the 
internal states of  the protagonist(s) (e.g., happy or scared). 
 The current study used the Dutch version of  the MAIN and followed 
the same procedure as Boerma and colleagues (2016). Children were first 
presented with a model story (Dog or Cat) followed by ten questions that 
aimed to assess narrative comprehension skills. These comprehension 
questions tapped into the goals of  the episodes (N=3; ‘Why did the cat jump 
forwards?’), the internal states of  the main characters (N=6; ‘How does the 
cat feel?’), and the ability to make inferences about consequences of  the events 
in the story (N=1; ‘Will the boy become friends with the cat?’). Subsequently, 
children were asked to generate their own story based on a different picture 
sequence (Baby Birds or Baby Goats). The specific story elements described 
above (setting, goal, attempt, outcome and internal states) constituted the 
measure for narrative production. The groups of  children were matched on 
which version of  the model and production story they saw. The four groups 
did not differ with respect to version of  the model story (χ2(3, N=132) = 1.4, 
p = .70) or production story (χ2(3, N=132) = .12, p = .99). Possible differences 
in degree of  difficulty between the versions could thus not have influenced the 
outcomes. Children’s narratives were recorded and scored offline by a native 
speaker of  Dutch. A second independent rater scored over 40% of  the data. 
There was complete agreement between the two raters in 96% of  the cases for 
narrative comprehension. The ICC was .93. For narrative production, the two 
raters agreed in 84% of  the cases and the ICC was good (.82) (Boerma et al., 
2016). 

Data-analysis
SPSS 22 (IBM Corp., 2013) was used to conduct all statistical analyses. 
The indices Early Language Development and Family History violated 
the assumption of  normality. Nonparametric Mann-Whitney U tests were 
therefore conducted to examine the effects of  LI and bilingualism, which 
was the first aim of  the study. Secondly, we investigated to what extent 
the indices of  the PaBiQ could predict the absence or presence of  LI, and, 
finally, whether the predictive accuracy improved when the Q-U NWRT and 
MAIN were added to the model. To this end, a hierarchical binary logistic 
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regression was carried out with Early Language Development and Family 
History as fixed factors in the first block, scores of  the Q-U NWRT in the 
second block, and the comprehension and production measures of  the MAIN 
in the third block. This order was based on previous work indicating that 
the Q-U NWRT attained higher classification accuracy than the MAIN 
(Boerma et al., 2015; Boerma et al., 2016). Starting with the full model with 
all predictors, backward elimination was used to determine the optimal model 
that maximized the classification accuracy but minimized the number of  
predictors. The logistic regression was first carried out in the monolingual 
and bilingual group separately, after which the same analysis including both 
groups was conducted. The predicted group membership was saved in both 
cases, allowing us to compare children’s classification in the separate analyses 
with their classification in the combined analysis. If  scores on the instruments 
are, as we predicted, not influenced by differing language experiences, 
individual classification of  children as TD and LI is not expected to be altered 
by the composition of  the reference group. On the other hand, differences in 
the classification between the separate and combined analyses are expected 
to emerge when the instruments are biased against bilingual children. In that 
case, the inclusion of  a monolingual reference group could require a higher 
cut-off  criterion and result in the overidentification of  bilingual children with 
TD as having LI.
 In the present study, sensitivity of  the instruments is calculated based on 
the proportion of  children with LI who were correctly identified as having 
LI, while specificity is determined by the proportion of  TD children correctly 
identified as having TD. Following Plante and Vance (1994), we assumed 
that sensitivity and specificity above 90% were good and rates between 80% 
and 89% were fair. The diagnostic utility of  the instruments is furthermore 
indicated by likelihood ratios, which were derived from the sensitivity and 
specificity levels. A positive likelihood ratio (LR+) demonstrates how likely 
it is that a child with LI scores within the impaired range on the instruments, 
and a negative likelihood ratio (LR-) shows how likely it is that a child with 
TD scores within the normal range. Following Dollaghan (2004), likelihood 
ratios of  1 were considered clinically uninformative, while a LR+ of  10 or 
more and a LR- of  .10 or less was assumed to indicate a large and convincing 
increase or decrease in the likelihood of  LI, respectively.
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Results

Effects of  LI and bilingualism on two indices of  the PaBiQ
Table 2 presents the scores of  the four groups of  children on Early Language 
Development and Family History based on the PaBiQ. A nonparametric 
Mann-Whitney U test revealed a negative effect of  LI on Early Language 
Development in the monolingual (U = 65.00, z = 6.05, p < .001, r = .77) and 
bilingual (U = 137.50, z = 4.94, p < .001, r = .63) group of  children. Parents 
of  children with LI more often indicated that their child had a late first 
word onset (monolingual: U = 298.50, z = 3.21, p < .01, r = .40; bilingual: 
U = 218.50, z = 4.01, p < .001, r = .51), and late first sentence onset 
(monolingual: U = 118.00, z = 5.71, p < .001, r = .73; bilingual: U = 165.00, 
z = 4.86, p < .001, r = .62) than parents of  children with TD. In addition, 
parents of  children with LI were more often concerned about the language 
development of  their child (monolingual: χ2(1, N=66) = 44.3, p < .001, 
ɸ = .82; bilingual: χ2(1, N=63) = 19.4, p < .001, ɸ = .55). A negative effect 
of  LI also emerged on Family History in the group of  monolingual children  
(U = 336.00, z = 2.93, p < .01, r = .36). Family members of  monolingual 
children with LI were more likely to have problems with reading, 
understanding others or expressing themselves than family members of  
monolingual children with TD. No effect of  LI on Family History was found 
in the bilingual group. 
 Another Mann-Whitney U test with Language Group as grouping variable 
revealed a marginally significant negative effect of  bilingualism on Early 
Language Development in the TD group (U = 334.00, z = 2.00, p = .05, 
r = .26). Bilingual TD children did not differ from monolingual TD children 
in reaching the basic early milestones (first word and sentence). However, 
a marginally significant difference emerged on early parental concerns  
(χ2(1, N=64) = 3.6, p = .06, ɸ = .24), suggesting that parents of  bilingual 
TD children could have been more often concerned about the language 
development of  their child than parents of  monolingual TD children. There 
were no differences between the monolingual and bilingual children with LI 
on any of  the components of  the index of  Early Language Development, nor 
on the composite score. On Family History, no effect of  bilingualism emerged 
in the TD group. On the other hand, parents of  monolingual children with 
LI more often reported the occurrence of  language problems in the family 
than parents of  bilingual children with LI (U = 366.00, z = 2.30, p = .02,  
r = .29).   
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Diagnostic validity
A hierarchical binary logistic regression was carried out to examine the 
diagnostic validity of  the PaBiQ indices separately as well as in combination 
with the Q-U NWRT and the MAIN. Early Language Development and 
Family History were used as predictors of  Impairment Status in the first block 
of  the regression. Scores on the Q-U NWRT and MAIN (Production and 
Comprehension) were added in the second and third block, respectively (see 
the Appendix for their descriptive statistics). Results for the monolingual and 
bilingual group are presented in Tables 3 and 4, respectively.
 In the monolingual group, the first block of  the binary logistic regression 
showed that the model including Early Language Development and Family 
History as predictors was statistically significant from the intercept only 
model (χ2(2, N=61) = 42.32, p < .001, Nagelkerke R2 =. 67). Over 85% of  the 
monolingual children were correctly identified as having TD or LI. Sensitivity 
was 81% and specificity was 90%, indicating fair to good discriminant 
accuracy (Plante & Vance, 1994). Model reduction resulted in the exclusion 
of  Family History. This optimal model remained significant (χ2(1, N=61) = 
41.52, p < .001, Nagelkerke R2 =. 66) and did not show poorer fit compared 
to the full model (∆χ2(1, N=61) = -.80, p = .37). The addition of  the 
Q-U NWRT as predictor in block 2 resulted in a significant model (χ2(2, N=61) 
= 58.64, p < .001, Nagelkerke R2 =. 82) with improved model fit (∆χ2(1, N=61) 
= 17.12, p < .001). Sensitivity and specificity increased to 94% and 93%, 
respectively. The classification accuracy did not further increase when MAIN 
Production and Comprehension were added in block 3, nor did the model 
fit improve (∆χ2(2, N=61) = 4.22, p = .12). When the model in block 3 was 
further reduced, excluding MAIN Comprehension, a marginally significant 
improvement in model fit emerged (∆χ2(1, N=61) = 3.16, p = .08), resulting in 
a final model including Early Language Development, the Q-U NWRT and 
MAIN Production (χ2(3, N=61) = 61.80, p < .001, Nagelkerke R2 =. 85). 
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Table 3: Hierarchical binary logistic regression in the monolingual group with outcome 
measures of  the PaBiQ, Q-U NWRT and MAIN as predictors of  Impairment Status.

Block Modela Predictors included B S.E. Wald p Sn Sp LR+ LR-

1
Full

Early Development  

Family History 

-.518

-.381

.140

.440

13.728

.746

.000

.388
81% 90% 7.85 .21

Optimal Early Development  -.545 .141 14.962 .000 81% 90% 7.85 .21

2
Full & 

Optimal

Early Development 

Q-U NWRT  

-.340

-.113

.125

.039

7.412

8.585

.006

.003
94% 93% 13.6 .07

3

Full

Early Development  

Q-U NWRT

MAIN Production

MAIN Comprehension

-.300

-.076

-.113

-.046

.129

.039

.080

.045

5.416

3.775

2.005

1.032

.020

.052

.157

.310

94% 93% 13.6 .07

Optimal

Early Development  

Q-U NWRT

MAIN Production

-.296

-.085

-.108

.126

.038

.072

5.563

5.089

2.230

.018

.024

.135

94% 93% 13.6 .07

Note: Sn = Sensitivity; Sp = Specificity; LR+ = Positive Likelihood Ratio; LR- = Negative Likelihood Ratio 
a  The full model is the model with all predictors and the optimal model is the minimal model that generated the 
highest sensitivity and specificity

Table 2: Scores of  the four groups of  children on Early Language Development and 
Family History based on the PaBiQ.

Early Language Development (max. 14)
Family History 

(max. 9)

First Word 

(max.6)

First Sentence 

(max.6)

Early Concerns 

(max.2)

Na Mean (SD) Na Mean (SD) Na Mean (SD) Na Mean (SD) Na Mean (SD)

MOTD 30 13.07 (2.39) 31 5.55 (1.23) 30 5.67 (1.18) 33 1.88 (.49) 33 8.48 (1.06)

MOLI 32 5.69 (4.34) 32 3.81 (2.56) 32 1.63 (2.51) 33 .24 (.67) 33 7.94 (1.00)

BITD 30 12.07 (3.04) 30 5.33 (1.32) 30 5.20 (1.86) 31 1.55 (.85) 31 8.16 (1.19)

BILI 32 5.13 (5.25) 32 2.81 (2.63) 32 1.88 (2.54) 32 .44 (.84) 32 8.41 (.98)

Note: The scoring scheme of  the PaBiQ (Tuller, 2015) is followed to obtain the scores presented in this table 
(see Methods section for further details). MOTD = monolingual typically developing; MOLI = monolingual 
language impaired; BITD = bilingual typically developing; BILI = bilingual language impaired
a  Information on Early Language Development and Family History was missing for two BITD children and 
one BILI child. Moreover, some parents did not recall when their child produced his/her first word and/or 
sentence. 
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 In the bilingual group, the model with the PaBiQ indices of  Early Language 
Development and Family History was also statistically significant compared 
with the intercept only model (χ2(2, N=60) = 28.03, p < .001, Nagelkerke  
R2 =.50). Sensitivity was 70% and specificity was 90%, indicating that a fewer 
number of  bilingual children with LI were correctly classified by the PaBiQ 
indices compared with monolingual children with LI. The discriminant 
accuracy remained the same when the predictor Family History was excluded. 
This optimal model did not decrease in fit from the full model (∆χ2(1, N=60) 
= -.04, p = .84) and was again significant (χ2(1, N=60) = 27.99, p < .001, 
Nagelkerke R2 =.50). Model fit improved in block 2 when the Q-U NWRT 
was added (∆χ2(1, N=60) = 19.04, p < .001), resulting in a significant model 
with two predictors (χ2(2, N=60) = 47.03, p < .001, Nagelkerke R2 =.72). 
Sensitivity (90%) increased and specificity slightly decreased (86%). The 
model was further strengthened by the addition of  the outcome measures of  
the MAIN in block 3 (∆χ2(2, N=60) = 7.78, p = .02). Together, Early Language 
Development, Q-U NWRT, MAIN Production and MAIN Comprehension 
classified 97% of  the bilingual children with TD and LI correctly. The final 
model with four predictors was significant (χ2(4, N=60) = 54.81, p < .001, 
Nagelkerke R2 =.80).

Table 4: Hierarchical binary logistic regression in the bilingual group with outcome 
measures of  the PaBiQ, Q-U NWRT and MAIN as predictors of  Impairment Status.

Block Modela Predictors included B S.E. Wald p Sn Sp LR+ LR-

1

Full
Early Development  

Family History 

-.324

.060

.081

.292

15.860

.042

.000

.838
70% 90% 6.77 .33

Optimal Early Development  -.326 .081 16.053 .000 70% 90% 6.77 .33

2
Full & 

Optimal

Early Development 

Q-U NWRT  

-.360

-.108

.112

.033

10.342

10.587

.001

.001
90% 87% 6.95 .12

3 Full & 

Optimal

Early Development  

Q-U NWRT

MAIN Comprehension 

MAIN Production

-.462

-.071

-.065

-.072

.150

.034

.039

.048

9.493

4.312

2.794

2.259

.002

.038

.095

.133

97% 97% 28.0 .03

Note: Sn = Sensitivity; Sp = Specificity; LR+ = Positive Likelihood Ratio; LR- = Negative Likelihood Ratio; 
a  The full model is the model with all predictors and the optimal model is the minimal model that generated the 
highest sensitivity and specificity
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 Another binary logistic regression was conducted with the data of  all 
children together to check whether the classification of  children with TD and 
LI was affected by the inclusion of  both monolingual and bilingual children. 
Results showed a sensitivity and a specificity of  95%, misclassifying three 
children with TD and three children with LI. The predicted group membership 
was saved and was compared with the predicted group membership of  the 
analyses in the monolingual and bilingual group separately. Exactly the 
same children were misclassified in the combined analysis as in the separate 
analyses, indicating that the individual classification was not affected by 
using the instruments with a mixed group including both monolingual and 
bilingual children.

Discussion

It is highly recommended that bilingual children are assessed in both languages 
when their language development causes concerns (ASHA, 2004; IALP, 
2011). This is, however, not always feasible due to the multitude of  language 
combinations that are encountered in clinical practice. Adapted bilingual 
norm-referencing only partly solves the problem, since it is challenging to 
determine the appropriate standard for every child, especially for sequential 
bilingual children (Thordardottir, 2015a). The present study investigated 
the clinical value of  an alternative approach to assessing both languages, 
combining data from a parental questionnaire with two direct language 
measures that allow children to use acquired skills in any language, instead 
of  tapping into language-specific abilities. This approach was aimed to reduce 
the bias against bilingual children, while remaining informative about the 
presence or absence of  LI.
 We first examined the effects of  LI and bilingualism on two well-known 
developmental risk factors of  LI, about which information was obtained 
through parental report via a questionnaire. Risks associated with a child’s 
early language development were indexed by the timing of  basic milestones 
and parental concerns, and risks associated with family history were 
indexed by the prevalence of  language problems in a child’s close family 
members. The results showed large negative effects of  LI on the index of  
Early Language Development, both in the monolingual and bilingual group, 
confirming the status of  late language emergence as risk factor of  LI (Tuller, 
2015). In addition, a marginally significant negative effect of  bilingualism 
emerged on Early Language Development in the typically developing (TD) 
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group of  children. Monolingual and bilingual children did not differ in terms 
of  the timing of  their basic early milestones, which is in line with previous 
work (Hoff  et al., 2012; Paradis et al., 2010). However, there were indications 
that parents of  bilingual TD children had been more often concerned about 
the language development of  their child than parents of  monolingual TD 
children. Together with the smaller effect size of  LI in the bilingual group 
(ɸ = .55) compared with the monolingual group (ɸ = .82), this suggests that 
parental concerns may thus be a stronger indicator of  LI in monolingual 
children than in bilingual children.
 With respect to the index of  Family History, results showed an expected 
negative effect of  LI in the group of  monolingual children, whereas this effect 
was not observed in the bilingual group. Although Paradis and colleagues 
(2010) did report a significant difference between their bilingual groups with 
TD and LI, they mention that the willingness and ability to report family 
history may be complicating cultural factors when investigating the prevalence 
of  language problems in culturally diverse settings (p. 486). The observation 
that parents of  bilingual children with LI were less likely to report the 
occurrence of  language problems in the family than parents of  monolingual 
children with LI reinforces the notion that such cultural factors may have 
played a role in the questionnaire data from the current study. Family History 
as reported by parents may thus be less reliable as an index of  LI in bilingual 
children than in monolingual children.
 In a next step, we examined to what extent the indices of  the parental 
questionnaire could predict the absence or presence of  LI. Whereas Family 
History did not significantly predict LI in either the monolingual or bilingual 
group, the index of  Early Language Development was a strong predictor in 
both groups of  children, classifying many of  the children with LI and TD 
correctly. This corresponds to the findings of  Paradis and colleagues (2010), 
who initially questioned the reliability of  retrospective parental report, but 
concluded that salient elements of  a child’s early language development, such 
as basic milestones, may not be difficult to recall for parents. However, the 
question remains to what extent retrospective reports of  parents of  children 
with LI are influenced by the diagnosis that was given to these children. 
Parents may have unconsciously underestimated the timing of  their child’s 
first word or word combination, or overestimated their own concerns. As 
Leonard (2014a; p. 158) pointed out, it may not necessarily be the case that all 
children with LI start out with a small and late-developing lexicon. Thus, even 
though late language emergence appears a strong risk factor of  LI irrespective 
of  a child’s linguistic background, this emphasizes the importance of  using 
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information about the early language development of  a child in combination 
with other instruments.
 We therefore combined the index of  Early Language Development with two 
instruments that have proven to be sensitive to effects of  LI, but insensitive 
to effects of  bilingualism (Boerma et al., 2015; Boerma et al., 2016). The 
addition of  the quasi-universal nonword repetition task (Chiat, 2015) 
significantly improved the predictive accuracy in both the monolingual and 
bilingual group of  children. Furthermore, the narrative task (MAIN; Gagarina 
et al., 2012) was of  significant added value to the parental questionnaire and 
quasi-universal nonword repetition task in the bilingual group, resulting in 
correct classification of  97% of  the bilingual children with LI and TD. In the 
monolingual group, classification accuracy did not change when the narrative 
task was included, although narrative production scores marginally improved 
the model fit. Sensitivity and specificity remained 94% and 93%, respectively. 
Narrative comprehension was the only component that produced a meaningful 
difference between the analyses in the monolingual and bilingual group of  
children. The classification accuracy in the bilingual group benefitted from 
the weak performance of  the bilingual children with LI on the comprehension 
questions of  the MAIN. However, narrative comprehension did not emerge 
as a significant predictor of  LI in the monolingual group of  children, as the 
difference in the comprehension scores of  the children with and without LI 
in the monolingual group was relatively small compared with the difference 
in the bilingual group. Apart from narrative comprehension, results from the 
separate analyses in the monolingual and bilingual group were highly similar. 
A combined analysis that included all participants, making no distinction 
between monolinguals and bilinguals, even classified the exact same children 
as having LI and TD as separate analyses of  the two groups, showing that a 
change in reference group did not affect the individual classification.
 The present study demonstrated that a combination of  instruments 
consisting of  a parental questionnaire, a quasi-universal nonword repetition 
task, and a narrative task testing macrostructure can reliably identify LI 
in monolingual and bilingual learning contexts. The tools are quick and 
easy to administer, and provide valuable information about the language 
development of  a child. Moreover, the classification of  children as TD or LI 
was not affected by the composition of  the reference group. This suggests that 
bilingual norm-referencing may not be necessary when using this combination 
of  instruments. However, subsequent steps have to be taken before these 
instruments can be implemented in clinical practice. The sample in the current 
study was limited in size and, moreover, may have overrepresented children 
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with LI in special education schools. Based on their broad educational needs 
(e.g., in the areas of  language, reading, math, socio-emotional development, 
and learning abilities), the children with LI either attended special education 
schools or regular education with ambulatory care (Stichting Siméa, 2013). 
Including mostly children in special education, possibly with relatively great 
educational needs, may thus have limited the generalizability of  our results. 
Future work within a large population-based sample is needed to validate 
our findings, and, in addition, would allow for the standardization of  the 
instruments and the development of  clinically relevant index scores. The 
present research made important headway for such future work, evaluating an 
unbiased method of  language assessment for bilingual children and offering 
a promising alternative to testing both languages or using bilingual norm-
referencing when such methods are not within reach.
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Appendix

Percentage of  items correct on the Quasi-Universal Nonword Repetition Task (NWRT 
– Boerma et al., 2015) and narrative performance on the MAIN (Boerma et al., 2016).

Quasi-Universal 

NWRT %

MAIN

Comprehension %

MAIN

Production %

N Mean (SD) N Mean (SD) Mean (SD)

MOTD 32a 58.95 (15.0) 33 91.14 (9.3) 45.27 (11.9)

MOLI 33 27.41 (13.9) 33 81.2 (15.6) 29.77 (7.9)

BITD 33 55.15 (14.6) 33 90.24 (9.3) 44.03 (11.3)

BILI 31a 28.10 (17.1) 33 71.82 (23.2) 29.77 (14.0)

Note: MOTD = monolingual typically developing; MOLI = monolingual language impaired; BITD = bilingual 
typically developing; BILI = bilingual language impaired
aThe Quasi-Universal NWRT of  three children could not be scored properly due to unintelligibility.
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Effects of language 
impairment and bilingualism 
across domains: Vocabulary, 

morphology and verbal 
memory

Blom, E., & Boerma, T. (2017). Effects of  language impairment and 
bilingualism across domains: Vocabulary, morphology and verbal memory. 
Linguistic Approaches to Bilingualism, 7(3/4), 277-300.

Author contributions: E.B., T.B. conceptualized the research; T.B. collected 
the data; E.B. analysed the data; E.B., T.B. wrote the paper (E.B.: introduction, 
results, discussion; T.B.: methods, discussion).
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Abstract

This study examined the effects of  language impairment (LI) and 
bilingualism across vocabulary, morphology and verbal memory in a sample 
of  children learning Dutch. Children (MAGE=71 months) were assigned to 
a monolingual group with typical development (TD) (N=30), bilingual TD 
(N=30), monolingual LI (N=30) or bilingual LI (N=30) group. Vocabulary 
was measured with the Peabody Picture Vocabulary Test, morphology with 
the Taaltoets Alle Kinderen, verbal short-term (VSTM) and working memory 
(VWM) with forward and backward digit span tasks. Language knowledge 
(vocabulary, morphology) was affected by LI and bilingualism. Language 
processing (VSTM, VWM) was influenced by LI only. When language 
knowledge was controlled, the bilinguals outperformed the monolinguals 
on VSTM and VWM when TD and LI groups were collapsed. Bilingualism 
aggravated the effects of  LI on vocabulary. Bilingualism may create a risk for 
the vocabulary knowledge of  children with LI, but might be beneficial for 
their verbal memory.

Keywords
Language impairment
Bilingualism
Vocabulary
Morphology
Inflection
Verbal memory
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Introduction

About 5 to 7% of  the children have an inborn impairment that disproportionally 
and selectively affects their ability to learn language (Bishop, 2010; Tomblin et 
al., 1997). These children display a significant delay in learning language that 
cannot be attributed to hearing loss, low nonverbal intelligence or neurological 
damage (Leonard, 2014a), hence a language delay with no identifiable cause. 
Like children with a typical language development (TD), children with a 
language impairment (LI) can grow up in language environments where more 
than one language is spoken and, as a result, become bilingual. The main aim 
of  this study was to investigate the separate and combined effects of  LI and 
bilingualism across multiple domains.
 Several studies have shown that bilingual children tend to receive less 
language input in one language compared with monolingual children learning 
the same language (Unsworth, 2013) and, as a result, show language delays 
(Hoff  et al., 2012; MacLeod, Fabiano-Smith, Boegner-Pagé, & Fontolliet, 
2013). Identifying overlap between the effects of  LI and bilingualism is 
important for determining the risk of  overdiagnosis of  LI in bilingual 
settings and for locating those areas where bilingual children with LI may 
experience a double delay (Armon-Lotem, 2012; Kohnert, 2010; Paradis, 
2010a; Paradis, Rice, Crago, & Marquis, 2008). Other studies have shown 
that dual language management can enhance children’s cognitive skills, but 
it is virtually unknown if  bilingual children with LI show the same bilingual 
cognitive benefits as bilingual children with TD (Engel de Abreu, Cruz-
Santos, & Puglisi, 2014). While most studies on bilingual children with LI 
focus on one language area (cf. Blom, De Jong, Orgassa, Baker, & Weerman, 
2013; Clahsen, Rothweiler, Sterner, & Chilla, 2014; Gutiérrez-Clellen, 
Simon-Cereijido, & Wagner, 2008; Orgassa & Weerman, 2008; Paradis, 2007; 
Rothweiler, Chilla, & Clahsen, 2012; Verhoeven, Steenge, & Van Balkom, 
2011), the present study was designed to provide a more balanced overview 
of  the risks and benefits of  bilingualism for children with LI. To this end, we 
compared four groups of  children (monolingual with TD, monolingual with 
LI, bilingual with TD, bilingual with LI) on their performance on vocabulary, 
morphology and verbal memory tasks.
 The domains investigated in this study vary along two dimensions. 
First, domains are distinguished based on whether they concern language 
knowledge (vocabulary, morphology) or language processing (verbal short-
term and working memory). Investigating processing-based measures that tap 
into verbal memory is important, because in this domain bilingualism might 
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equip children with protective mechanisms (Blom, Küntay, Messer, Verhagen, 
& Leseman, 2014). These variables thus allow us to distinguish between 
those domains where bilingualism may be a risk (language knowledge) or 
a strength (language processing) for children with LI.  The secondary goal 
of  the study was to gather more insight into the deficit that underlies LI. 
Therefore, a second distinction was made between language domains that 
rely on declarative (vocabulary, irregular morphology) or procedural memory 
(regular morphology). The distinction is relevant to evaluate approaches to 
LI that propose more selective delays in the domain of  regular morphology 
(Ullman & Pierpont, 2005) or more general language delays (Gathercole & 
Baddeley, 1993).

Effects of  language impairment
Children with LI demonstrate an array of  language problems, but certain 
areas are more severely affected by the impairment than others (Leonard, 
2014a). Vocabulary is one domain where children with LI show persistent 
delays (Rice & Hoffman, 2015), but more profound delays are generally 
found in the domain of  functional morphology. English children with LI 
show severe delays for tense morphology (e.g., third person –s, past tense 
–ed) (Rice, 2003). In German and Dutch, agreement morphology can be 
delayed (German: Clahsen, Bartke, & Göllner, 1997; Eisenbeiss, Bartke, & 
Clahsen, 2005; Dutch: Blom, Vasić, & De Jong, 2014; De Jong, 1999), while 
in languages such as French (Jakubowicz, 2003), Greek (Tsimpli, 2001), or 
Italian (Bortolini et al., 2006) clitics are the locus of  extreme difficulties of  
children with LI. Other studies report effects of  LI on pluralization (English: 
Oetting & Rice, 1993; German: Kauschke, Kurth, & Domahs, 2011) or case 
marking (Wexler, 1998).
 Interestingly, many studies that investigated tense morphology in English 
children with LI found effects of  LI for regular (walk-walked), but not for 
irregular tense marking (teach-taught) (Bedore & Leonard, 1998; Conti-
Ramsden, 2003; Oetting & Horohov, 1997; Rice, Wexler, & Cleave, 1995). 
This discrepancy between regular and irregular morphology is not limited 
to tense morphology, but extends to noun plurals (Oetting & Rice, 1993). 
A theoretical model that captures this observation is the Procedural Deficit 
Hypothesis (PDH; Ullman & Pierpont, 2005). The basic assumption that 
underlies the PDH is that learning predictable sequences is subserved by the 
procedural memory system, while the storage of  facts, events and arbitrary 
relations is subserved by the declarative memory system (Ullman, 2001). 
Regular forms are predictable and can be generated on the fly using a rule 
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(e.g., Vstem+ -ed) and are, as such, assumed to be subserved by the procedural 
memory system, while irregular forms have to be memorized. The PDH holds 
that abnormalities of  brain structures underlying procedural memory cause 
the language deficits in children with LI. Consequently, regular morphological 
patterns – regardless of  whether these are morphosyntactic (e.g., agreement) 
or morphophonological (e.g., past tense) in nature - may be severely affected 
by LI, while irregular morphology and, more in general, vocabulary is 
relatively spared (Ullman & Pierpont, 2005; Van der Lely & Ullman, 2001).
 The procedural and declarative memory systems are part of  the long-term 
memory system and can be considered a learner’s language knowledge, but 
children with LI are also often outperformed by their TD peers on language 
processing tasks (Gathercole & Alloway, 2006; Montgomery, Magimairaj, & 
Finney, 2010). Children with LI have difficulties with the temporary storage 
of  verbal information and display verbal short-term memory (VSTM) deficits 
in simple span tasks (Ellis Weismer et al., 2000; Gathercole & Baddeley, 1990; 
Marton & Schwartz, 2003), as well as verbal working memory (VWM) deficits 
in more complex tasks that also require manipulation of  the stored information 
(Archibald & Gathercole, 2006a; Henry, Messer, & Nash, 2012; Marton & 
Schwartz, 2003), even when differences in language knowledge between TD 
and LI are controlled (Lum, Conti-Ramsden, Page, & Ullman, 2012). 
 These observations have led researchers to the hypothesis that verbal 
processing limitations are the main cause of  the language problems of  
children with LI (for an overview, see Marinis, 2011). Children with LI may 
suffer from less efficient processing and reduced intake due to imprecise 
segmental analysis and faster decay of  phonological traces. This will affect 
their lexical representations and, as a result, also their morphological and 
syntactic analysis (Gathercole, 2006; Gathercole & Baddeley, 1990, 1993). 
This explanation is supported by studies that find relationships between 
children’s performance on processing tasks and their language outcomes 
(Ellis Weismer, 1996; Leonard et al., 2007; but, see Lum et al., 2012). Leonard 
(2007) points out that specifically morphemes with low perceptual salience or 
complex form-function mappings may be prone to the effects of  less efficient 
verbal processing. Cross-linguistic variation in the morphophonological and 
morphosyntactic properties of  functional morphemes may in turn explain the 
cross-linguistic profile of  LI (Leonard & Bortolini, 1998; Leonard, 2014b). 
 In sum, both language knowledge and language processing are affected by 
LI. Some researchers emphasize that long-term, procedural memory deficits 
are the main cause of  the language problems observed in LI. According to 
this view, verbal processing limitations exist in children with LI, but are not 
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necessary for the presence of  LI, unlike procedural memory deficits (Lum et 
al., 2012; Ullman & Pierpont, 2005). Other researchers argue that processing 
limitations, such as a limited VSTM and VWM capacity and slower speed of  
processing, are the main cause of  the language profile of  children with LI. In 
the present study, we examined a range of  variables, allowing us to investigate 
if  the symptoms of  LI in Dutch are more broadly manifested, as predicted 
by the processing hypotheses, or show a more selective pattern, specifically 
affecting regular morphology, as predicted by the PDH.

Effects of  bilingualism
Bilingual children generally have less time on task for each language compared 
with their monolingual peers (MacLeod et al., 2013; Unsworth, 2013). 
Research has shown that strong relationships exist between exposure to a 
language and abilities in that language (Thordardottir, 2011, 2015b). As a result 
of  dual language exposure and thus less exposure in one language, bilingual 
children’s vocabulary and grammar development can indeed be slower than 
the development of  monolingual children (Scheele, Leseman, & Mayo, 2010; 
Hoff  et al., 2012). The consequence is that the effects of  less exposure due to 
the distributed nature of  the input add up to the effects of  LI and lead to double 
delays. However, not all domains are equally influenced by exposure or dual 
language management. In this section, we review these effects of  bilingualism 
across domains and discuss the implications for bilingual children with LI.
 Delays due to bilingualism may be especially persistent for vocabulary, 
because it is a moving target (Cummins, 2000). For instance, while the 
vocabulary size of  monolinguals keeps increasing throughout the life span, 
performance on morphological rules is at ceiling during childhood (Golberg, 
Paradis, & Crago, 2008). Marinis and Chondrogianni (2010) indeed observed 
that child second language learners of  English converge sooner to monolingual 
English norms for grammar than for vocabulary comprehension. Bilingualism 
may furthermore affect regular and irregular morphology differently. According 
to the PDH, exposure to multiple instances strengthens associations in 
declarative memory and because of  this, learning irregular forms can be more 
time-consuming than learning regular forms, which is more instantaneous 
and less dependent on exposure (Van der Lely & Ullman, 2001). Also, regular 
forms have a high type frequency, allowing fast generalization and acquisition 
based on a small amount of  exposure. Irregular forms, in contrast, have a low 
type frequency and can only be learned based on repeated exposure to the 
same form (Bybee, 2007).
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 Verhoeven, Steenge, Van Weerdenburg and Van Balkom (2011) indeed 
observed a double delay in the domain of  vocabulary, because the bilingual 
group with LI was outperformed by the monolingual group with LI as well as 
the bilingual group with TD. In the domain of  morphology, they also found 
a double delay, an observation that contrasts with other studies (Blom et 
al., 2013; Clahsen et al., 2014; Gutiérrez-Clellen et al., 2008; Paradis, 2007; 
Rothweiler et al., 2012). Orgassa and Weerman (2008) observed a double 
delay for Dutch adjective-noun agreement. However, accurate use of  adjectival 
inflection in Dutch requires knowledge of  the gender of  nouns, which is an 
opaque property that is learned word-by-word (Blom, Polišenská, & Weerman, 
2008) and sensitive to the amount of  exposure. Clahsen et al. (2014) compared 
German regular and irregular participles across monolingual children with LI, 
bilingual children with LI and bilingual children with TD. Neither for regular 
nor for irregular participles double delays emerged, nor did they observe an 
effect of  LI for regular participles, contra the PDH. A previous study with the 
same sample did point to more selective deficits with respect to subject-verb 
agreement (Rothweiler et al., 2012). 
 Research with cultural minorities (Ellis Weismer et al., 2000) suggests that 
VSTM is minimally influenced by environmental factors, although exposure 
may indirectly influence VSTM via language knowledge. Engel de Abreu (2011) 
observed that bilingual children performed weaker on a nonword repetition task 
than monolinguals, but when vocabulary was covaried, the difference was not 
significant anymore. Regarding VWM, Engel de Abreu, Baldassi, Puglisi and 
Befi-Lopes (2013) found that bilingual and monolingual children showed equal 
performance. In this study, VWM was tested through a backward digit recall 
task in which children had to manipulate the information stored in VSTM by 
reversing the order of  this information. Using the same task, but covarying SES 
and vocabulary, Blom et al. (2014) found that bilingual children outperformed 
monolingual children. This bilingual advantage may be caused by children’s 
experience with dual language management resulting in enhanced executive 
functions (Adesope, Lavin, Thompson, & Ungerleider, 2010; Barac, Bialystok, 
Castro, & Sanchez, 2014). Engel de Abreu et al. (2014) suggest that the effects of  
bilingualism compensate the effects of  LI with respect to executive functioning, 
but they did not directly compare bilingual and monolingual children with LI.
 Taken together, studies with bilingual children with LI suggest that there is 
some evidence for double delays in the domain of  vocabulary. At first sight, 
most studies do not confirm double delays for regular morphology. There is 
furthermore some indirect evidence for the hypothesis that positive effects of  
bilingualism may counteract negative effects of  LI. Further research is needed 
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into the combined effects of  bilingualism and LI. In this respect, it is relevant to 
note that few studies have compared the size of  the effect of  LI in monolingual 
and bilingual contexts. Possibly, the delay in bilingual children with LI goes 
beyond a simple addition of  the effects of  LI and bilingualism. The reason is 
that the effect of  processing limitations on the intake of  input information may 
be more pronounced if  exposure is reduced, as is the case for many bilinguals. 
For instance, research has shown that effects of  LI are more pronounced for low 
frequency phenomena compared with higher frequency phenomena (Leonard, 
Davis, & Deevy, 2007). In this case, bilingualism may aggravate the effects of  
LI. Such aggravating effects can be identified if  the size of  the LI effect is larger 
in a bilingual than in monolingual context (Paradis, 2010a). 

The present study
For this study, three research questions were formulated. The first research 
question addressed the overlap between LI and bilingualism: Do LI and 
bilingualism have the same or different effects on vocabulary, morphology, verbal short-
term memory and verbal working memory? We expected similar effects of  LI and 
bilingualism with respect to language knowledge (vocabulary, morphology), 
thus lower performance for LI than TD and lower performance for bilinguals 
than monolinguals. Regarding verbal processing (VSTM, VWM), differential 
effects of  LI and bilingualism were expected. More specifically, LI may affect 
VSTM and VWM negatively, while no or positive effects of  bilingualism were 
expected. The PDH furthermore predicts that the effect of  LI may be stronger 
for regular morphology than for vocabulary and irregular morphology. On the 
other hand, negative effects of  bilingualism may be stronger for irregular than 
for highly regular morphology.
 The second research question concerned the combined effect of  LI 
and bilingualism: Do bilingual children with LI show additive effects of  LI and 
bilingualism, and is this different across domains? As it was expected that both LI 
and bilingualism would influence the knowledge-based measures (vocabulary, 
morphology), we predicted additive effects of  LI and bilingualism in those 
domains. We did not predict differential effects for vocabulary, irregular 
morphology and regular morphology for the following reason: vocabulary and 
irregular morphology could be relatively more influenced by bilingualism than 
regular morphology, whereas regular morphology could be more affected by 
LI than vocabulary and irregular morphology. The processing-based measures 
(VSTM, VWM) were not expected to display additive effects of  bilingualism 
and LI, and it could even be possible that the bilingual group with LI would 
outperform the monolingual group with LI on these tasks.
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 The third research question addressed the issue of  how the bilingual context 
affects the severity of  LI: Is the effect of  LI different in bilingual and monolingual 
contexts? If  children with LI indeed experience difficulties processing the 
input, a bilingual learning context may aggravate the effects of  LI, hence the 
difference between TD and LI would be larger in the bilingual sample than in 
the monolingual sample. This may be most relevant for language properties 
that rely strongly on exposure (vocabulary, irregular morphology). The effects 
of  LI may be weaker in a bilingual than in a monolingual context for those 
domains that are positively influenced by bilingualism (VWM); in this case, 
the difference between LI and TD may be smaller in a bilingual than in a 
monolingual context.
 

Methods

Participants
This study used the same participant sample as Boerma and colleagues (2015), 
including 120 children. More than 90% of  the children were 5 or 6 years old 
at time of  testing. Each group (monolingual TD (MOTD), monolingual LI 
(MOLI), bilingual TD (BITD), bilingual LI (BILI)) contained 30 children. 
Children were considered monolingual if  both parents always spoke Dutch 
to them. They were regarded as bilingual if  one or both parents were native 
speakers of  a language other than Dutch and spoke their native tongue with 
the child for an extensive period of  the child’s life. In this respect, we followed 
Kohnert’s (2010) definition of  bilingualism according to which individuals 
who receive regular input in two or more languages during the most dynamic 
period of  communication development, are bilingual (p. 456). All bilingual 
children in our sample received some exposure to Dutch before the age of  4 
and much exposure to Dutch from the age of  4 onwards, when they went to 
full-day kindergarten. Between the ages of  0 and 4, the relative amounts of  
exposure to the two languages varied greatly across children. Importantly, the 
two bilingual groups were matched on amount of  exposure to Dutch before 
the age of  4 and current exposure to Dutch at home (Table 1) based on the 
Questionnaire for Parents of  Bilingual Children (PaBiQ; Tuller, 2015). A univariate 
analysis of  variance (ANOVA) showed no significant differences between  the 
bilingual groups (TD, LI) in exposure to Dutch before the age of  4 (F(1,58) = 
.06, p = .81, ηp

2 = .00) nor in current exposure to Dutch at home (F(1,58) = 1.9, 
p = .18, ηp

2 = .03). The first languages of  the bilingual TD children included 
Turkish (N=13), Tarifit-Berber (N=11) and Moroccan Arabic (N=6). The first 
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languages of  the bilingual children with LI were Turkish (N=8), Moroccan 
Arabic (N=7), Egyptian Arabic (N=3), Tarifit-Berber (N=2), Dari (N=2), 
Pashto (N=1), Suryoyo (N=1), Kirundi (N=1), Russian (N=1), Chinese (N=1), 
Portuguese (N=1), Danish (N=1) and Frisian (N=1).
 Children with TD were recruited via regular elementary schools. Children 
with LI were recruited through two national organizations in the Netherlands 
(Royal Dutch Kentalis and Royal Auris Group) that provide diagnostic, care 
and educational services for children with language difficulties. All children 
with LI had been diagnosed by independent, licensed professionals on the 
basis of  standardized criteria before participating in the present study. A score 
of  at least 2 standard deviations (SD) below the mean on an overall score of  
a standardized language assessment test battery or a score of  at least 1.5 SD 
below the mean on two out of  four subscales of  this standardized language 
assessment were the inclusion criteria for LI in this study. The most common 
test batteries used include the Dutch version of  the Clinical Evaluation of  
Language Fundamentals (CELF-4-NL; Kort, Schittekatte, & Compaan, 2008) 
and the Schlichting Test for Language Production and Comprehension (Schlichting 
& Lutje Spelberg, 2010ab). Exclusion criteria were the presence of  a hearing 
impairment, intellectual disability and severe articulatory difficulties. 
 The four groups of  children were matched on age in months, nonverbal 
intelligence (NVIQ) and, to the extent that this was possible, socio-economic 
status (SES). NVIQ was tested with the short version of  the Wechsler Nonverbal-
NL (Wechsler & Naglieri, 2008) and SES was based on the education level 
of  both parents (measured on a nine-point scale). In cases where precise 
matching on child level was not possible, a child was matched on group level. 
Group characteristics are presented in Table 1. There were no significant age 
differences, as shown by a univariate ANOVA with group (MOTD, MOLI, 
BITD, BILI) as the independent variable (F(3,116) = .14, p = .94, ηp

2 = .00), 
nor were there any differences in NVIQ (F(3,116) = 1.3, p = .28, ηp

2 = .03). 
SES did differ significantly across the four groups, reflecting lower SES in the 
bilingual TD group compared with the monolingual TD group (H(3) = 8.06,  
p = .045).

Tasks and Procedures
This research was screened by the Standing Ethical Assessment Committee of  
the Faculty of  Social and Behavioral Sciences at Utrecht University. Criteria 
were met and further verification was not deemed necessary. Parents of  
participants signed an informed consent. All children were individually tested 
in a quiet room at their school. They completed a battery of  tests tapping into 
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language, memory and attention. All children were tested by a native speaker 
of  Dutch in two separate sessions, each lasting approximately one hour. 
Verbal memory was assessed in the first session and receptive vocabulary and 
morphology were tested in the second session.

Receptive vocabulary
Dutch receptive vocabulary was measured with the Peabody Picture Vocabulary 
Test (PPVT-III-NL; Schlichting, 2005). The PPVT is a standardized receptive 
vocabulary test in which a child hears a stimulus word and has to choose the 
correct referent out of  four pictures. The PPVT contains 204 items divided 
over 17 sets. The sets are ordered according to difficulty and each set consists 
of  twelve items. The PPVT-III-NL was administered and scored according to 
the official guidelines. This means that the starting set was determined by a 
child’s age and the task was terminated after a child produced nine or more 
errors within one set. Raw scores were converted to standardized scores based 
on age-corrected normative scores.

Morphology
Grammatical morphology was tested with the TAK Word Formation, a 
subtest of  the Dutch Language Proficiency Test for All Children (Taaltoets Alle 
Kinderen (TAK); Verhoeven & Vermeer, 2001). Children were presented with 
a picture and were asked to finish an incomplete sentence, hereby eliciting 
the plural of  a noun, as illustrated in (1), or the past participle of  a verb, as 
illustrated in (2). 

(1)
Dit is één lepel, dit zijn twee…? Lepels.
this is one spoon, these are two…? Spoons-plural

(2)
Hier zie je Paul op de bank zitten.  Gisteren
here see you Paul on the couch sit.        Yesterday 

heeft hij  ook al op de bank…?     Gezeten.
has he  also already on the couch…?    Sat-participle

‘Here you see Paul sitting on the couch. Yesterday he also … on the couch? Sat.’
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 The task included 24 items of  which the first half  targeted plurals and 
the second half  targeted past participles. Each half  was preceded by three 
practice items that familiarized the children with the procedure. Items in this 
task fall into three classes. The noun classes included plural forms ending 
with –en (e.g., bril /brɩl/ - brillen /brɩlən/ [glass-glasses]), plural forms ending 
with –s (e.g., emmer /ɛmər/ - emmers /ɛmərs/ [bucket-buckets]), plural forms 
with stem vowel lengthening, ending with –en (e.g., gat /ɣɑt/ - gaten /ɣatən/ 
[hole-holes]). The verb classes included past participles with the circumfix 
ge_t/d (e.g., koken /kokən/ - gekookt /ɣəkokt/ [cook-cooked]), past participles 
with the circumfix ge_en and the alternation of  the stem vowel (e.g., vliegen 
/vliɣən/ - gevlogen /ɣəvloɣən/ [fly-flown]), and past participles with the 
circumfix ge_t or ge_en (except for one item that had no participial prefix) 
and a significant stem change, beyond the stem vowel (e.g., brengen /brɛŋən/ 
- gebracht /ɣəbrɑxt/ [bring-brought]). For the sake of  power, nouns and verbs 
were collapsed. To address the issue of  regularity, specific analyses focused on 
the most regular and irregular classes within the nouns and past participles. 
Regular morphology included –en plurals and ge_t/d past participles (8 items), 
and irregular morphology included –en plurals with vowel lengthening and 
part participles ending on either –t or –en with a significant stem change, 
beyond the stem vowel (8 items).
 A correct answer was awarded one point, with a maximum of  24 points for 
all items, and a maximum of  eight points for both regular and irregular items. 
Incorrect formations of  the plural noun were omissions of  the plural suffix, 
use of  an incorrect suffix or, if  applicable, no lengthening of  the stem vowel. 
Phonological errors in the stem of  the noun were not considered incorrect. 
Final –n deletions were also not considered incorrect, because the final –n in 
syllabic suffixes is most often not pronounced in Dutch, resulting in a suffix –e 
instead of  –en. Incorrect formations of  the past participle included omissions 
of  the prefix or suffix, use of  an incorrect prefix or suffix, and, if  applicable, 
absent or incorrect changes to the stem.  

Verbal short-term and working memory
VSTM and VWM memory were measured with a forward digit span task and 
backward digit span task, respectively. These tasks were adapted from the 
Alloway Working Memory Assessment (AWMA; Alloway, 2012) and translated 
into Dutch. A native speaker of  Dutch prerecorded the instructions and 
stimuli. The tasks were administered on a laptop using the experimental 
software E-Prime 2.0 (Schneider, Eschman, & Zuccolotto, 2002). In the 
forward digit span task, children were asked to repeat a sequence of  digits 
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in the correct order, assessing the temporary storage of  verbal information. 
The task started with a block of  trials with one digit and continued with digit 
sequences of  increasing length, up to seven digits. In the backward digit span 
task, a similar procedure was followed, with the exception that children were 
asked to repeat the sequences in backward order and were thus required 
to both store and manipulate the incoming stimuli. Prior to each task, two 
practice items familiarized the child with the procedure. A child proceeded to 
the next block if  four out of  six trials were repeated correctly. The task was 
terminated if  three trials within one block were incorrectly repeated. This 
entailed a wrong ordering of  the sequence, an omission of  one or more digits 
or a repetition of  one or more incorrect digits. Following the AWMA, a child 
received one point for each correctly repeated sequence and was awarded six 
points if  the first four trials within a block were correct. Scores could thus 
range from 0 to 42.   

Results

Effects of  LI and bilingualism across domains
The first question addressed was: Do LI and bilingualism have the same or 
different effects on vocabulary, morphology, verbal short-term memory and verbal 
working memory? Table 2 illustrates the means and SDs for the TD versus LI 
group and for monolinguals versus bilinguals across the domains tested. Note 
that for regular and irregular morphology, we decided to focus on the most 
regular and irregular classes within the nouns and past participles. Therefore, 
the regular and irregular items do not add up to 24, which is the total number 
of  items in the morphology task.

Effects of  LI
A univariate ANOVA with Impairment Status (TD, LI) as the independent 
variable revealed that the children with LI were outperformed by the children 
with TD on receptive vocabulary (F(1, 116) = 36.06, p < .001, ηp

2 = .24), and 
morphology (F(1, 117) = 36.40, p < .001, ηp

2 = .24). The magnitude of  the 
difference was the same for vocabulary and morphology. Neither the regular 
nor the irregular items that were part of  the morphology test were normally 
distributed. Mann-Whitney U tests revealed that the TD group performed 
more accurately than the LI group on regular (p < .001, r = .35) and irregular 
items (p < .001, r = .43); the magnitude of  the difference between TD and 
LI was larger for irregulars than for regulars, as indicated by a comparison 
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of  the effect sizes. Significant differences between the TD and LI groups 
also emerged for the two verbal memory tasks, as indicated by a MANOVA  
(F(2, 117) =  24.79, p < .001, ηp

2 = .30). Post-hoc tests revealed that the 
children with TD obtained higher scores than the children with LI on VSTM 
(F(1, 118) = 42.10, p < . 001, ηp

2 = .26), and on VWM (F(1, 118) = 32.18,  
p <.001, ηp

2 = .21).

Table 2: Mean (SD) in the TD versus LI and MO versus BI group for receptive 
vocabulary, morphology, VSTM, and VWM.

 Impairment Status  Language Group

TD  LI  MO  BI

Mean (SD)  Mean (SD)  Mean (SD)  Mean (SD)

Receptive vocabularya 102.76 (15.30) 86.33 (14.41) 102.95 (15.41) 85.86 (13.87)

Morphology (max. 24) 14.20 (5.49) 8.69 (4.40) 13.62 (5.07) 9.29 (5.46)

Regular (max. 8) 5.97 (2.15) 4.39 (2.11) 5.93 (1.65) 4.42 (2.55)

Irregular (max. 8) 2.05 (2.13) .47 (.90) 1.78 (2.19) .75 (1.12)

VSTM (max. 42) 20.13 (4.20) 15.43 (3.72) 18.45 (5.03) 17.12 (4.07)

VWM (max. 42) 12.17 (3.63) 8.62 (3.21) 10.73 (4.02) 10.05 (3.68)

Note: TD = typical development; LI = language impairment; MO = monolingual; BI = bilingual; VSTM = 
verbal short-term memory; VWM = verbal working memory
aFor receptive vocabulary normed quotient scores were used with mean = 100.

Effects of  bilingualism
The monolingual children outperformed the bilingual children on receptive 
vocabulary, as shown by the outcomes of  a univariate ANOVA (F(1, 116) = 
40.05, p < .001, ηp

2 = .26). The monolingual children were also more accurate 
than the bilinguals on morphology (F(1, 117) = 22.11, p < .001, ηp

2 = .15). Two 
Mann-Whitney U tests yielded a significant result for the regular (p = .002,  
r = .33) and irregular (p = .010, r = .29) forms, also with a Bonferroni-corrected 
α =  .025. A comparison of  the effect sizes suggests that the monolinguals 
differed slightly more from bilinguals in their performance on regulars than 
irregulars. No significant effects emerged for the two verbal memory tasks, as 
indicated by a MANOVA.
 As a follow-up analysis, we analyzed the two verbal memory tasks using 
a MANCOVA with receptive vocabulary and morphology as covariates, 
because previous research has indicated that performance on VSTM and 
VWM tasks is influenced by language representations in long-term memory 
(Engel de Abreu, 2011; Blom et al., 2014). Both receptive vocabulary and 



134

Chapter 6

morphology were added, because they tap different language representations 
and their combined effect is more powerful. The bilinguals outperformed 
the monolinguals on verbal memory (F(2, 112) = 5.67, p = .005, ηp

2 = .09). 
Post-hoc tests revealed that this difference was found for both VSTM (F(1, 113) 
= 9.83, p = .002, ηp

2 = .08) and for VWM (F(1, 113) = 4.61, p = .034, ηp
2 = .04). 

Statistically significant relationships emerged between receptive vocabulary 
and VSTM (F(1, 113) = 6.54, p = .012, ηp

2 = .06), between morphology and 
VSTM (F(1, 113) = 75.47, p < .001, ηp

2 = .40) and between morphology and 
VWM (F(1, 113) = 41.40, p < .001, ηp

2 = .27), but not between receptive 
vocabulary and VWM. Separate MANCOVA’s in the TD and LI groups to 
investigate the effect of  bilingualism on the two verbal memory tasks showed 
that in both groups the bilinguals scored higher than the monolinguals, but 
these effects were not statistically significant (TD: F(2, 53) = .62, p = .543, 
ηp

2 = .02; LI: F(2, 54) = 2.47, p = .09, ηp
2 = .08), which could be due to low 

statistical power, given that in the larger aggregated samples similar effect 
sizes were associated with significant differences.

Four-group comparisons across domains
The second question addressed was: Do bilingual children with LI show additive 
effects of  LI and bilingualism, and is this different across domains? Table 3 displays 
the descriptive information for receptive vocabulary, regular and irregular 
morphology, VSTM, and VWM in the four groups of  children. 
 A univariate ANOVA with Group (MOTD, MOLI, BITD, BILI) as the 
independent variable and receptive vocabulary as the dependent variable 
revealed a significant effect (F(3, 114) = 37.08, p < .001, ηp

2 = .49). The 
MOTD group outperformed all other groups (p < .001). The BILI group was 
outperformed by all other groups (p < .001). No significant difference was 
found between the BITD and MOLI group. The same pattern was found for 
morphology (F(3, 115) = 57.40, p < .001, ηp

2 = .39). Kruskall Wallis tests 
indicated a significant effect for both regulars (H(3)= 28.15,  p < .001), and 
irregulars (H(3)= 32.35,  p < .001). Posthoc pairwise comparisons - with the 
α decision level corrected for six comparisons and set at .0083 - showed that 
for regulars the MOTD group outperformed the MOLI group (p = .001) and 
the BILI group (p < .001). The BITD outperformed the BILI group (p = .008). 
The other comparisons (BILI-MOLI, MOLI-BITD, BITD-MOTD) did not 
reach statistical significance. On irregulars, the MOTD group outperformed 
the MOLI group (p < .001), the BILI group (p < .001), and the BITD group  
(p = .006). The other comparisons (BILI-MOLI, BILI-BITD, MOLI-BITD) 
did not reach statistical significance. 
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 Regarding the verbal memory tasks, the overall MANOVA was statistically 
significant (F(2, 232) = 7,62, p < .001, ηp

2 = .17). VSTM showed a significant 
effect of  Group (F(3, 116) = 16.14, p < .001, ηp

2 = .29). The MOTD group 
outperformed the MOLI and BILI group (p < .001), and the BITD group 
outperformed the MOLI (p = .007) and BILI (p < .002) group. No statistically 
significant difference emerged between MOTD and BITD or between 
MOLI and BILI. The VWM task also showed a significant effect of  Group  
(F(3, 116) = 11.34, p < .001, ηp

2 = .23), with exactly the same pattern: MOTD 
outperformed MOLI and BILI (p < .001), BITD outperformed MOLI  
(p = .009) and BILI (p = .005), and no statistically significant difference 
emerged between MOTD and BITD or between MOLI and BILI.

Table 3: Mean (SD) in the MOTD, MOLI, BITD and BILI for receptive vocabulary, 
morphology, VSTM, and VWM.

MOTD  MOLI  BITD  BILI

Mean (SD)  Mean (SD)  Mean (SD)  Mean (SD)

Receptive vocabularya 111.41 (13.09) 94.77 (12.99) 94.10 (12.24) 77.90 (10.34)

Morphology (max. 24) 16.77 (4.54) 10.47 (3.32) 11.63 (5.20) 6.86 (4.67)

Regular (max. 8) 6.70 (1.60) 5.17 (1.32) 5.23 (2.39) 3.59 (2.47)

Irregular (max. 8) 2.93 (2.45) .63 (1.03) 1.17 (1.29) .31 (.71)

VSTM (max. 42) 21.27 (4.69) 15.63 (3.61) 19.00 (3.35) 15.23 (3.88)

VWM (max. 42) 12.77 (3.83) 8.70 (3.11) 11.57 (3.38) 8.53 (3.36)

Note: MOTD = monolingual typically developing; MOLI = monolingual language impaired; BITD = bilingual typically 
developing; BILI = bilingual language impaired; VSTM = verbal short-term memory; VWM = verbal working memory
a For receptive vocabulary normed quotient scores were used with mean = 100.

Comparing effects in mono- and bilingual contexts
Finally, we wanted to know whether or not a bilingual context aggravates the 
symptoms of  LI. The following question was formulated to address this issue: 
Is the effect of  LI different in bilingual and monolingual contexts? If  the effect of  LI 
is stronger in a bilingual context, we expect the magnitude of  the difference 
between TD and LI groups to be larger in the bilingual than in the monolingual 
group, and thus larger effect sizes for the BITD versus BILI comparison than for 
the MOTD versus MOLI comparison. The data in Table 4 show the outcomes; 
the value of  ηp

2 indicates the effect size for those variables that are normally 
distributed, while r is used for data that are not normally distributed. The values 
show that for nearly all variables, except for receptive vocabulary, the effect size 
of  LI is smaller in the bilingual context than in the monolingual context.
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Table 4: Bonferroni-adjusted p-values (to be tested against α = .05) and effect sizes 
for MOTD versus MOLI and BITD versus BILI comparisons regarding receptive 
vocabulary, morphology, VSTM, and VWM.

MOTD versus MOLI  BITD versus BILI

Receptive vocabulary p < .001, ηp
2 = .30 p < .001, ηp

2 = .35

Morphology p < .001, ηp
2 = .39 p  < .001, ηp

2 = .19

Regular p  = .005, r = .46 p = .046, r = .32

Irregular p < .001, r = .52 p = .054, r = .38

VSTM p < .001, ηp
2 = .32 p = .001, ηp

2 = .22

VWM p < .001, ηp
2 = .26 p = .007, ηp

2 = .17

Note: MOTD = monolingual typically developing; MOLI = monolingual language impaired; BITD = bilingual 
typically developing; BILI = bilingual language impaired; VSTM = verbal short-term memory; VWM = verbal 
working memory.

Discussion

The main aim of  this study was to investigate the separate and combined 
effects of  LI and bilingualism in order to determine when bilingualism may 
be a risk or a benefit for children with LI. A secondary goal was to further our 
insight into the deficit that underlies LI. The effects of  LI and bilingualism 
are investigated across multiple domains: Vocabulary, morphology, and verbal 
memory. More specific analyses distinguish between regular and irregular 
morphology and between verbal short-term memory (VSTM) and verbal 
working memory (VWM). LI and bilingualism are predicted to influence these 
domains differently due to variation in their reliance on language knowledge 
(vocabulary, morphology) versus language processing (VSTM, VWM) and 
procedural (regular morphology) versus declarative (vocabulary, irregular 
morphology) memory systems. Monolingual and bilingual children with and 
without LI were compared, allowing us to systematically examine whether 
effects of  LI and bilingualism vary across domains as expected, whether double 
delays are present in the bilingual group with LI and whether effects of  LI are 
aggravated or perhaps alleviated in a bilingual context. 
 The first question asked whether effects of  LI and bilingualism are the 
same across the four domains, even though one factor is child-internal and 
the other child-external. The results correspond with our predictions, showing 
comparable effects of  LI and bilingualism on the knowledge-based tasks 
testing vocabulary and morphology, but different effects on processing-based 
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tasks tapping into VSTM and VWM. Children with LI have smaller receptive 
vocabularies and weaker morphology skills than their TD peers. Similarly, 
bilingual children are outperfomed on these measures by their monolingual 
peers. The children with LI also performed weaker than their TD peers on 
VSTM and VWM, confirming that children with LI fall behind on more than 
just word or rule learning (Leonard et al., 2007; Montgomery et al., 2010). 
However, no verbal memory differences emerged between monolinguals and 
bilinguals. When language knowledge was covaried, the bilingual children 
showed enhanced verbal memory skills. In line with previous work (e.g., Engel 
de Abreu et al., 2013), these findings indicate that language knowledge is more 
affected by external factors than language processing. Moreover, a bilingual 
advantage on VWM appears to hold (Blom et al., 2014), even when a group of  
bilingual children with LI is included.
 With respect to the different morphological categories, we expected that 
effects of  LI would be more pronounced in the domain of  regular than 
irregular morphology. This asymmetry is predicted by the Procedural Deficit 
Hypothesis (Ullman & Pierpont, 2005) which assumes, first, that regular 
morphology is subserved by the procedural memory system and, second, that 
procedural memory is impaired in children with LI, while declarative memory 
(subserving irregular morphology) is relatively spared. Children with LI were 
outperformed by their TD peers on both regular and irregular noun plurals 
and past participles. The effect of  LI was larger for irregulars than for regulars, 
which is opposite to the predicted effect. Bilinguals were hypothesized to show 
particularly delays in irregular morphology, because these forms may rely 
stronger on exposure than regular forms. It turns out that the bilinguals are 
outperformed by the monolinguals on both regular and irregular forms, and 
that the effect of  bilingualism is slightly larger for regulars than for irregulars.
 Taken together, these findings do not support the hypothesis that children 
with LI have a procedural memory deficit that affects grammar only, but suggest 
more overall delays that affect vocabulary, regular and irregular morphology. 
Such overall delays seem more in line with a limited processing view of  LI 
(Gathercole & Baddeley, 1990, 1993; Gathercole, 2006; Leonard et al., 2007; 
Miller et al., 2001). Previous research with bilingual children has produced 
mixed outcomes regarding selective effects of  LI on regular past tense. Similar to 
our study, Jacobson and Schwartz (2005) observed that bilingual children with 
LI were outperformed by their TD peers on both regular and irregular forms. 
However, Blom and Paradis (2013) found a statistically significant difference 
for regular past tense only. Some of  this variation may be due to properties 
of  the items that influence the comparability of  regular and irregular forms. 
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Moreover, in the present study, all groups, except for the monolingual TD 
children, performed at floor level on the irregular items, affecting the validity of  
the comparison between regular and irregular forms. 
 The second research question aimed at investigating the additive effects of  LI 
and bilingualism on the four domains. As expected, the bilingual children with 
LI were outperformed by both their bilingual TD peers and their monolingual 
peers with LI on vocabulary and morphology, showing a double delay in these 
domains. In contrast, no additive effects of  LI and bilingualism were found on 
VSTM and VWM. The monolingual and bilingual children with TD showed 
similar performance and outperformed the monolingual and bilingual children 
with LI, who also showed the same performance. More granular analyses 
focusing on regular and irregular morphology indicated no double delays for 
either category. Comparisons of  the raw data suggest that this may be an effect 
of  insufficient power.
 If  the language problems of  children with LI are, to some extent, caused 
by verbal processing limitations, the delay in bilingual children with LI may 
go beyond a double delay in the domains that rely most strongly on language 
exposure (vocabulary, irregular morphology). The third research question 
addressed this issue. It is first relevant to note that relationships were found 
between language knowledge and processing, in agreement with the hypothesis 
that (verbal) processing limitations may underlie the reduced language outcomes 
(Ellis Weismer, 1996; Leonard et al., 2007; but, see Lum et al., 2012). Vocabulary 
performance indeed shows aggravated symptoms of  LI in a bilingual context, 
indicated by the larger effect size of  LI in the bilingual than in the monolingual 
group. For the processing-based measures, we tentatively predicted that the 
symptoms of  LI may be weaker in a bilingual context, because this is a domain 
where positive effects of  bilingualism may counteract the negative effects of  
LI (Blom et al., 2014). This prediction is supported by the observation that for 
VSTM and VWM the effect size of  LI is smaller in a bilingual context than in a 
monolingual context.
 Finally, we expected aggravating effects of  bilingualism for irregular 
morphology, because irregular morphology is generally strongly dependent on 
amount of  exposure. However, the results showed the opposite, not only for 
irregular but also for regular morphology. Many of  the bilingual children in 
our sample have home languages with rich inflectional systems. Cross-linguistic 
research has demonstrated that in languages with rich inflection, such as many 
Romance languages, inflectional morphology is less affected by LI than in 
languages with poorer inflectional systems, such as many Germanic languages 
(Leonard, 2014b). Furthermore, transfer in the domain of  morphology covers 
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both regular and irregular forms (Blom & Paradis, 2013). Possibly, positive 
transfer weakens the effects of  LI in a bilingual context in the domain of  
morphology. This would be in line with previous research that suggests transfer 
effects in bilingual children with LI (Armon-Lotem et al., 2012; Verhoeven, 
Steenge, & Van Balkom, 2012), though other research found that children with 
LI may not benefit from transfer to the same extent as their TD peers (Blom & 
Paradis, 2014).
 To conclude, this study is the first to compare the effects of  LI and bilingualism 
across vocabulary, regular and irregular morphology, and verbal short-term 
and working memory. Language knowledge was negatively affected by both 
LI, a child-internal factor, and bilingualism, a child-external factor, leading 
to double delays in bilingual children with LI in the domains of  vocabulary 
and morphology. However, only in the domain of  vocabulary, bilingualism 
actually aggravated the effects of  LI. Therefore, vocabulary may be the domain 
where bilingual children with LI are most at risk. Processing-based measures 
of  verbal memory were negatively impacted by LI, but positively influenced by 
bilingualism. Verbal memory measures may be promising for distinguishing 
between language delay and language impairment in bilingual children whose 
language development raises worries. In this study, the bilingual group is a 
heterogeneous group of  children with varying degrees of  exposure to Dutch. 
It is important to compare different bilingual groups in future research, because 
simultaneous bilingual children with LI may be less likely to show double delays 
than sequential bilinguals, and this effect of  exposure may vary across domains. 
The LI group is furthermore heterogeneous in terms of  severity of  the impairment 
as well as the domains that may be more or less affected. An interesting venue 
for future research is, therefore, to identify different LI profiles and investigate 
how these profiles interact with bilingualism. Finally, we recommend that future 
research further investigates relationships between verbal memory capacities 
and language abilities. Their relatively well-developed verbal memory may equip 
bilinguals with mechanisms to support language learning. The findings of  this 
study suggest that this may also hold for bilingual children with LI.
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Abstract

Grammatical morphology is often a locus of  difficulty for both children with 
language impairment (LI) and bilingual children. In contrast to previous 
research that mainly focused on verbal tense and agreement markings, the 
present study investigated whether plural and past participle formation can 
disentangle the effects of  LI and bilingualism, and, in addition, can point 
to weaknesses of  LI that hold across monolingual and bilingual contexts. 
Monolingual and bilingual children with and without LI (N=33 per group) 
were tested at two time points with a word formation task that elicited Dutch 
noun plurals and past participles. The quantity and quality of  errors as well 
as children’s development over time were examined. The plural formation 
task discriminated between monolingual children with and without LI, but 
a less differentiated picture emerged in the bilingual group. Moreover, plural 
accuracy showed fully overlapping language profiles of  monolinguals with 
LI and bilinguals without LI, in contrast to accuracy scores on the past 
participle formation task. Error analyses suggested that frequent omission of  
participial affixes may be indicative of  LI, irrespective of  lingual status. The 
elicited production of  past participles may support a reliable diagnosis of  LI 
in monolingual and bilingual learning contexts.
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Introduction

Children with specific or primary language impairment (further on called LI) 
are characterized by weaknesses in various language domains, but their deficit 
in grammatical morphology is particularly prominent (see Leonard, 2014a). 
For example, one of  the hallmarks of  LI in English is the inconsistent use of  
verbal tense and agreement markings, which has been proposed to serve as 
a clinical marker (Rice & Wexler, 1996). Grammatical morphology is also a 
locus of  difficulty for bilingual children, who show striking similarities with 
children with LI in this respect (Grüter, 2005; Paradis, 2005). Such overlap 
between language profiles raises the question whether grammatical morphemes 
can also be used as clinical markers to identify LI in bilingual contexts. As an 
illustration, the bilingual participants of  Paradis (2005) scored in the clinical 
range on a standardized test assessing grammatical morphology, even though 
there was no reason to suspect the presence of  LI in any of  these children. 
Grammatical morphology thus appears to be a domain that is influenced by 
differences in language experience and may therefore not be suitable for the 
clinical assessment of  bilingual children. 
 However, recent research across several languages suggests that 
grammatical morphology can be used to differentiate bilingual children 
with a typical development (TD) from both monolingual and bilingual 
children with LI. Looking beyond accuracy scores, considering the types 
of  errors that children make or following their development over time, 
may support this differentiation. Several studies indicate that bilingual TD 
children tend to make relatively many commission errors compared with 
monolingual (Armon-Lotem, 2014; Paradis, 2010a) and bilingual (Blom 
& Paradis, 2013; Jacobson & Schwartz, 2005; Verhoeven, Steenge, & Van 
Balkom, 2011) children with LI, who are more likely to omit grammatical 
morphemes, signaling a less productive use of  language. Moreover, in 
terms of  development, Hamann and Belletti (2006) found a clear rise in the 
correct use of  complement clitics by bilingual TD children, in contrast to a 
slower development of  monolingual children with LI. Bilingual TD children 
may thus benefit more from accumulating input over time than peers with 
LI, indicating that the timing of  assessment with respect to a child’s age 
and amount of  previous exposure may be an important factor to consider 
(Paradis, 2008). The present study also examined grammatical morphology 
in children with LI and bilingual children, taking into account both the 
quantity and quality of  errors as well as children’s development over time. 
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 More specifically, the current study investigated Dutch plural and past 
participle formation within a sample of  monolingual and bilingual children 
with and without LI. The use of  verbal tense and agreement markings has been 
the primary focus of  previous work that studied grammatical morphology 
in this population, for example demonstrating that both monolingual and 
bilingual children with LI are limited in reliably encoding subject-verb 
agreement in German (Rothweiler, Chilla, & Clahsen, 2012) and Dutch 
(Blom, De Jong, Orgassa, Baker, & Weerman, 2013; Verhoeven et al., 2011). 
Castilla-Earls and colleagues recently extended this work to other grammatical 
markers in Spanish, suggesting that articles (Castilla-Earls et al., 2016) and 
the subjunctive in temporal clauses (Castilla-Earls, Perez-Leroux, Restrepo, 
Gaile, & Chen, 2016) may have the potential to discriminate between TD and 
LI in bilingual settings due to being sensitive to LI and relatively insensitive to 
bilingual proficiency. The current study continued these lines of  research by 
asking whether the production of  plurals and past participles can disentangle 
the effects of  LI and bilingualism, and, in addition, can point to weaknesses 
that are indicative of  LI in both monolingual and bilingual learning contexts. 
Below, we review previous work on plural formation in children with LI and 
bilingual children, including a separate section on pluralization in Dutch. 
Subsequently, the same is done for past participles.

Plural noun formation in children with LI and bilingual children
Research across several languages indicates that children with LI have 
difficulties forming noun plurals, particularly in comparison with age-
matched controls and when probed elicitation is used (e.g., Kuwaiti-Arabic: 
Abdalla, Aljenaie, & Mahfoudhi, 2013; Spanish: Bedore & Leonard, 2001; 
German: Kauschke, Kurth, & Domahs, 2011; English: Oetting & Rice, 1993). 
The most common documented error type in these studies was the omission 
of  the plural marker. In contrast to elicitation tasks, high levels of  accurate 
plural inflections in the spontaneous speech of  children with LI are reported, 
with differences between children with TD and LI reaching significance 
in some studies (Bedore & Leonard, 2005; Rice & Oetting, 1993), but not 
in others (Clahsen, Rothweiler, Wöst, & Marcus, 1992; Rice, Wexler, & 
Hershberger, 1998). Coupled with the observation that children with LI and 
younger language-matched TD children often mark noun plurals similarly, 
these findings may suggest that “plural formation is neither an area of  specific 
difficulty, nor an area of  specific strength” in children with LI (Kauschke et 
al., 2011; p. 13; see Leonard, 2016). 
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 Previous work has shown that bilingual TD children are also delayed in the 
acquisition of  noun plurals compared with monolingual TD peers. A German 
study by Zaretsky, Lange, Euler and Neumann (2013) showed that patterns 
of  plural usage in bilingual immigrant children corresponded to those in 
younger monolingual children, with suffix omissions dominating the errors 
in both groups. The amount of  exposure may be an important determinant 
of  this delay, as indicated by Thomas, Williams, Jones, Davies and Binks 
(2014). These authors compared three groups of  bilingual English-Welsh 
children and found that children who had only been exposed to Welsh before 
the age of  3 formed Welsh plurals more accurately than bilingual children 
who had also or only been exposed to English before that age. Furthermore, 
a delay in the production of  noun plurals appears to be especially prominent 
for irregular plural forms. Schwartz, Kozminsky and Leikin (2009) found 
that their monolingual and bilingual participants scored similarly on regular 
plurals in Hebrew, while the bilinguals were less accurate on irregular forms. 
Regular forms may be more easily acquired with a limited amount of  exposure 
than irregular forms, due to their high type frequency, which supports fast 
generalization to new forms. The acquisition of  irregular noun plurals is more 
dependent on repeated exposure to the same plural form (token frequency) 
(Bybee, 2007), and may thus take bilinguals longer to master.   

The acquisition of  Dutch plurals
Dutch nouns are pluralized through suffixation.4 In contrast to English which 
has a single regular plural suffix, two regular suffixes exist in Dutch. Governed 
by phonological factors of  stress and sonority, the suffix –en /ən/ (bloem-bloemen 
[flower-flowers]) or the suffix –s /s/ (appel-appels [apple-apples]) is attached to 
the stem of  the noun. Both suffixes are productive, but the –s suffix is used 
with fewer nouns, having a type frequency of  about 31% (Baayen, McQueen, 
Dijkstra, & Schreuder, 2003). Although a large majority of  nouns is pluralized 
regularly, a limited number of  plurals can be considered irregular. For example, 
some noun plurals take the regular suffix –en, but require a stem change, such 
as lengthening of  the stem vowel (dak /dɑk/ - daken /dakən/ [roof-roofs]). 
Moreover, a closed set of  15 nouns is pluralized with a different suffix (–eren).
 A number of  studies have investigated the typical acquisition of  Dutch noun 
plurals (e.g., Bol & Kuiken, 1988; Zonneveld, 2004). These studies indicate that 
plurals typically appear early in the speech of  children, comparable to what has 
been reported for English (Brown, 1973) and German (Clahsen et al., 1992). 
Research on the atypical or bilingual acquisition of  Dutch plural formation 

4  For detailed information on plural and past participle formation in Dutch, see Booij (2002).
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is sparse, but findings correspond to previous work on plural formation in 
other languages (reviewed above). De Bree and Kerkhoff  (2010) showed that 
5-year-old monolingual children with LI produced fewer correct noun plurals 
in their elicited speech compared with an age-matched control group, and, 
instead, produced markedly more singular forms. Similar results have also been 
found for toddlers with LI (Van Alphen et al., 2004). Bol and Kuiken (1988) 
investigated Dutch plural formation in the spontaneous speech of  children with 
LI and found no significant differences with TD children. Their TD participants 
were, however, on average two years younger than the participants with LI, 
complicating the comparison with other studies. 
 Our knowledge on Dutch plural formation in bilingual children is largely 
based on Verhoeven and Vermeer (1985) and Lalleman (1986) who both 
investigated the Dutch language proficiency of  Turkish-Dutch school-aged 
children. These authors showed that, in comparison with monolingual Dutch 
peers, these bilingual TD children significantly lagged behind in Dutch 
morphology, including noun pluralization. With respect to error types, 
Lalleman (1986) reported that, although both groups of  children made similar 
types of  errors, the bilingual group more often omitted the plural suffix in their 
elicited speech than the monolingual group.    

Past participle formation in children with LI and bilingual children
Studies investigating participle inflection in children with LI are sparse and 
they yield mixed results. For German, Clahsen and colleagues argued that 
participle morphology is not severely impaired in the spontaneous speech 
of  monolingual (Rothweiler & Clahsen, 1993) nor bilingual (Clahsen, 
Rothweiler, Sterner, & Chilla, 2014) children with LI, although the bilingual 
children with LI did omit more participial suffixes than younger bilingual 
TD peers. Kauschke, Renner and Domahs (2016), however, demonstrate that 
elicited participle formation is problematic for German children with LI. For 
English, mixed results are also reported. Redmond (2003) found that 5- and 
6-year-old children with LI accurately marked past participles with the suffix 
–ed in obligatory contexts, both in elicited and spontaneous speech. On the 
other hand, Leonard and colleagues (2003) reported that their 4- to 6-year-
old participants with LI had significant difficulties with passive participle 
formation relative to age- and language-matched controls. These difficulties 
were, however, only observed for regular participles and not for irregular 
forms. A discrepancy between regular and irregular morphology has also been 
found in other studies looking at past tense (see Krok & Leonard, 2015), and it 
presents an interesting contrast with bilingual TD children who, as described 
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above, were found to have particular difficulties with irregular morphology. 
Based on this observation, regularity may be considered a factor that can 
contribute to the differentiation of  bilingual TD children and monolingual 
children with LI.  
 Few studies have examined participle formation in bilingual children. 
In a longitudinal study, Sterner (2013) followed four successive Turkish-
German bilingual TD children between 3 and 5 years of  age and recorded 
their spontaneous production of  past participles. The results indicated that 
the acquisition of  past participles in bilingual children largely corresponds to 
acquisition patterns of  younger monolingual children, with the exception that 
the bilingual children hardly ever omitted the prefix ge–, which is, together 
with a suffix, attached to the stem of  the verb to form a past participle in 
German (and in Dutch). In early stages of  acquisition, monolingual German 
children have been found to omit the participial prefix (Szagun, 2011), possibly 
due to the fact that it is an unstressed syllable in the first position of  a word, 
preceding a stressed syllable. Previous work has shown that such ‘unfooted’ 
syllables are often not realized by young children (e.g., Wijnen, Krikhaar, & 
Den Os, 1994). However, Sterner (2013) argued that her bilingual participants 
already had a sufficiently advanced prosodic-phonological development due 
to maturation and previous experience with unfooted syllables in their first 
language, leading to the limited number of  prefix omissions. 

The acquisition of  Dutch past participles
The formation of  the past participle in Dutch is dependent on the regularity 
of  the verb. The past participle of  regular verbs, including over 80% of  Dutch 
verbs (based on Tabak, Schreuder, & Baayen, 2005), is formed by attaching 
the prefix ge– /ɣə/ and the suffix –t /t/ (werk-gewerkt [work-worked]) or –d /t/ 
(speel-gespeeld [play-played]) to the verb stem. Irregular verbs are inflected in 
several ways. The participles of  one class of  irregular verbs take the circumfix 
ge_en /ɣə_ən/ in combination with a change in the stem vowel (kijk-gekeken 
[look-looked]). These verbs are termed strong (or Ablauting) verbs in the 
current study, following Verhoeven and Vermeer (2001) who developed the 
instrument used in this research. In addition, more complex forms with a 
lower type frequency exist which either take the circumfix ge_t/d or ge_en in 
combination with a stem alternation that goes beyond the stem vowel (koop-
gekocht [buy-bought], vriez-gevroren [freeze-frozen]). In the present study, these 
verbs are called irregular (Verhoeven & Vermeer, 2001). Both regular, strong 
and irregular participles select the prefix ge–, except if  their verbal stem begins 
with an unstressed prefix (e.g., er– /ɛr/, be– /bə/, ver– /vɛr/). No participial 
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prefix is added in those cases (erken-erkend [acknowledge-acknowledged], 
begrijp-begrepen [understand-understood], verliez-verloren [lose-lost]). 
 In Dutch, past participles, like noun plurals, typically appear early in 
children’s speech (Bol & Kuiken, 1988; Schaerlaekens, 1980). Similar to 
German children, Dutch TD children also tend to omit the participial prefix 
in early stages of  acquisition (Van Kampen & Wijnen, 2000), but most TD 
children have acquired the knowledge needed for the formation of  the participle 
around the age of  3 (Wilsenach, 2006). The finding that past participles are 
acquired early in Dutch, in contrast to English (e.g., Fletcher, 1981), may 
be explained by their high frequency in the input (De Houwer, 1990). Past 
time events in non-narrative discourse are often expressed by the present 
perfect in Dutch, while English would require the simple past tense in similar 
contexts (Boogaart, 1999). Although past participles are thus frequently 
used in Dutch, only a few studies have examined the atypical and bilingual 
acquisition of  Dutch participles, calling for further research. Wilsenach (2006) 
administered an elicited imitation task and showed that 4-year-old children 
with LI were more likely to omit the prefix ge– in comparison with TD peers 
who were on average four months younger. On the other hand, Bol and 
Kuiken (1988) did not find significant differences between children with LI 
and younger TD children in the spontaneous production of  past participles. 
Their control group was on average two years younger than the participants 
with LI, presumably explaining the mixed findings. With respect to bilingual 
acquisition, Lalleman (1986) found that errors in the elicited past participle 
production of  her school-aged bilingual participants were still common and 
indicated that they were developmentally behind their monolingual peers. 
These findings correspond to the results from Verhoeven and Vermeer (1985).

The present study 
In contrast to previous research that mainly focused on verbal tense and 
agreement markings (e.g., Blom et al., 2013; Rothweiler et al., 2012; Paradis, 
2010a; Verhoeven et al., 2011), the present study investigated if  and how the 
elicited production of  Dutch noun plurals and past participles can discriminate 
between monolingual and bilingual children with and without LI. To this 
end, the quantity and quality of  errors as well as children’s development over 
time were examined. In previous work on German participial inflection in 
spontaneous speech, Clahsen and colleagues (2014) concluded that bilingual 
children with LI were not different from monolingual age-matched peers with 
LI and younger bilingual TD peers in terms of  accuracy and error patterns. 
This may indicate that participle inflection cannot support the identification 
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of  LI in a bilingual context. However, important methodological differences 
between the work of  Clahsen and colleagues (2014) and the current study can 
lead to diverging results. First, as a reflection of  clinical reality, we compared 
groups of  children that were all matched on chronological age, likely resulting 
in larger differences between children with TD and LI. Second, we examined 
past participle formation in children’s elicited speech. This may be more 
discriminating than spontaneous speech, because in conversational speech 
samples “children have greater control of  the vocabulary and the sentence 
constructions to use, enabling them to make greater use of  well-practiced 
(and possibly memorized) linguistic forms” (Krok & Leonard, 2015; p. 1337) 
and allowing them to avoid constructions that they have not yet mastered. 
Elicitation is thus a more stringent method to test children’s competence.
 Based on previous work using probed elicitation (e.g., De Bree & Kerkhoff, 
2010; Kauschke et al., 2016; Lalleman, 1986), we hypothesized that bilingual 
TD children as well as monolingual and bilingual children with LI would 
form noun plurals and past participles less accurately than their monolingual 
age-matched TD peers. However, the bilingual TD children may differ 
from the children with LI with regard to their error patterns. Due to the 
limited productivity of  children with LI, we expected a higher proportion 
of  commission errors in TD bilinguals in contrast to a higher proportion 
of  omission errors in children with LI (e.g., Armon-Lotem, 2014; Paradis, 
2010a). Studies that specifically looked at past participles provide support 
for this expected difference in error patterns. Both monolingual and bilingual 
(pre)school-aged children with LI have been observed to avoid participial 
markings more often than TD peers (Clahsen et al., 2014; Kauschke et al., 
2016; Wilsenach, 2006), while Sterner (2013) showed that bilingual TD 
preschoolers hardly omitted participial prefixes. On the other hand, for 
plurals, the anticipated difference in error patterns is not substantiated by 
previous work. Both monolingual children with LI (De Bree & Kerkhoff, 
2010) and bilingual TD children (Lalleman, 1986), with a similar age (5-6) 
and language background as the participants in the current study, have been 
found to omit more plural suffixes than their monolingual TD peers. In the 
plural formation task, we may therefore not only find overlap in the accuracy 
scores of  bilingual TD children and monolingual children with LI, but also 
in the error types. Last, due to combined effects of  LI and bilingualism, 
omissions are expected to dominate the error pattern of  the group of  bilingual 
children with LI. 
 In addition, we predict differences between bilingual TD children and 
children with LI with respect to regularity. Bilingual TD children may have 
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more difficulty with irregular forms due to their low type frequency (e.g., 
Schwartz et al., 2009), whereas monolingual children with LI are expected 
to perform particularly poorly on regular forms (e.g., Leonard et al., 2003). 
Bilingual children with LI may, in comparison with bilingual TD peers, also 
have specific difficulty with regular items (Blom & Paradis, 2013), although this 
has not yet been confirmed in the context of  plural or participle morphology. 
Finally, differences in terms of  development over time are hypothesized. 
Bilingual TD children may benefit more from accumulating input over time 
than monolingual children with LI and may thus show greater improvement 
(Hamann & Belletti, 2006). We have no specific hypothesis about the 
development of  monolingual TD children and bilingual children with LI.

Methods

Participants
This study included 132 participants: 33 monolingual TD children (MOTD), 
33 monolingual children with LI (MOLI), 33 bilingual TD children (BITD) 
and 33 bilingual children with LI (BILI). Children were tested around age 
5 or 6 (wave 1), and one year (mean = 11 months) later around age 6 or 7 
(wave 2). Group characteristics are presented in Table 1. The groups of  
children were matched on age in months and did not differ in age at wave 
1 (F(3,128) = .11, p = .95, ηp

2 < .01) nor at wave 2 (F(3,128) = .02, p = .99, 
ηp

2 < .01). Groups were also matched in the best way possible on nonverbal 
intelligence and socio-economic status (SES). Nonverbal intelligence was 
tested with the Wechsler Nonverbal-NL (Wechsler & Naglieri, 2008) and SES 
was indexed by the average educational level of  both parents of  the child, 
based on the Questionnaire of  Parents of  Bilingual Children (PaBiQ; Tuller, 2015). 
Educational level was measured on a nine-point scale, with 1 indicating ‘no 
education’ and 9 indicating ‘university degree’. No significant group difference 
in nonverbal intelligence emerged (F(3,128) = 2.4, p = .07, ηp

2 = .05), although 
pairwise comparisons showed marginally higher scores of  the MOTD group 
relative to the BILI group (p = .07). A group difference did emerge on SES  
(H(3) = 9.3, p = .03), as a result of  a lower SES in the BITD group compared 
with the MOTD group (p = .004). In addition, the large proportion of  boys 
in the groups of  children with LI produced a marginally significant group 
difference in terms of  gender (χ2(3, N=132) = 7.3, p = .06).
 All children were born in the Netherlands and, as elementary school starts 
at age 4 in the Netherlands, most had received Dutch education for at least 
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one year prior to the first wave of  testing. The parental questionnaire (PaBiQ; 
Tuller, 2015) provided information on the home language environment of  
the children. Following Kohnert’s (2010; p. 456) definition of  bilingualism, 
children were considered bilingual if  they received “regular input in two or more 
languages during the most dynamic period of  communication development”. 
At least one parent of  the child had to be a native speaker of  another language 
than Dutch, the majority language, and speak their native tongue with 
the child for an extensive period of  the child’s life. The sample of  children 
that met these criteria included children who all learned Dutch as a second 
language, with varying degrees of  exposure to Dutch, which is representative 
for the diverse groups of  immigrants in the Netherlands (Centraal Bureau 
voor de Statistiek [Statistics Netherlands], 2016). The BITD and BILI groups 
were therefore matched on exposure to Dutch (Table 1) based on the PaBiQ 
(Tuller, 2015). There were no significant differences between the bilingual 
groups in terms of  exposure to Dutch before the age of  4 (F(1,64) = .77,  
p = .38, ηp

2 = .01) or current exposure to Dutch at home (F(1,64) = 1.9,  
p = .17, ηp

2 = .03). Exposure to Dutch before the age of  4 was measured as 
the amount of  Dutch input relative to the total amount of  language input 
that the child received before this age (both inside and outside home context). 
Current exposure to Dutch at home was measured as the amount of  Dutch 
input relative to the total amount of  language input that the child heard from 
its mother, father, siblings and other adults who had frequent contact with the 
child. The first languages of  the bilingual TD children were Turkish (N=14), 
Tarifit-Berber (N=13) and Moroccan Arabic (N=6). The first languages of  
the bilingual children with LI were Turkish (N=10), Moroccan Arabic (N=7), 
Egyptian Arabic (N=3), Tarifit-Berber (N=2), Dari (N=2), Chinese (N=2), 
Pashto (N=1), Suryoyo (N=1), Kirundi (N=1), Russian (N=1), Portuguese 
(N=1), Danish (N=1) and Frisian (N=1).
 The participants with LI were recruited through two national organizations 
in the Netherlands that provide diagnostic, care and educational services for 
children with language difficulties (Royal Dutch Kentalis and Royal Auris 
Group). These children were already diagnosed with LI by licensed clinicians 
before the start of  this research and they were selected to participate in the 
current study on the basis of  their diagnosis. All children were diagnosed on the 
basis of  standardized criteria, which meant that they obtained a score of  at least 
2 standard deviations (SD) below the mean on an overall score of  a standardized 
language assessment test battery, or a score of  at least 1.5 SD below the mean 
on two out of  four subscales, including speech production, auditory processing, 
grammatical knowledge and lexical-semantic knowledge (Stichting Siméa, 
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2014). Delays on these subscales were determined with at least two appropriate 
tests per subscale. The specific tests that are used by clinicians differ per child, 
but common test batteries include the Dutch version of  the Clinical Evaluation 
of  Language Fundamentals (CELF-4-NL; Kort, Schittekatte, & Compaan, 2008), 
and the Schlichting Test for Language Production and Comprehension (Schlichting 
& Lutje Spelberg, 2010ab). In addition, a guideline focusing on the specific 
assessment of  bilingual children is provided by Stichting Siméa (2016), stating 
the need for a bilingual anamnesis and, if  possible, evaluation of  the first and 
second language.
 Children with an intellectual disability (nonverbal intelligence < 70), hearing 
impairment, neurological damage, or severe articulatory difficulties were 
excluded. At wave 1, 64 children with LI attended special education and two 
children (one bilingual child and one matched monolingual child) attended 
regular education with ambulatory care. At wave 2, five children with LI 
(four monolingual and one bilingual) transferred from special education to 
regular education with ambulatory care. Thus, 59 children continued to attend 
special education schools at wave 2 and seven children received ambulatory 
care at regular elementary schools. All children with TD were recruited via 
regular elementary schools and did not have reported language problems. A 
standardized sentence repetition test (subtest Sentence Formation of  the Dutch 
Language Proficiency Test for All Children [Taaltoets Alle Kinderen (TAK)]; 
Verhoeven & Vermeer, 2001) gave background information on the Dutch 
language abilities of  the participants. For this test, norms are available for 
monolingual and bilingual children. Comparing the scores of  the monolingual 
and bilingual TD participants to monolingual and bilingual norms, respectively, 
indicated that the clear majority (around 85%) performed in the high or average 
norm categories, both at wave 1 and wave 2. In contrast, the large majority 
(around 90%) of  the monolingual and bilingual children with LI scored well 
below average at both time points.

Materials
The present study used the TAK Word Formation to elicit noun plurals and 
past participles. The TAK Word Formation is a subtest of  the Dutch Language 
Proficiency Test for All Children (Verhoeven & Vermeer, 2001), a standardized 
test battery that was developed to assess the Dutch language abilities of  
monolingual and bilingual children. The subtest Word Formation includes 
24 items of  which half  target noun plurals and half  target past participles. 
The test is only normed on the total score, combining the number of  correctly 
formed plurals and the number of  correctly formed participles. Norms are not 
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available for the two parts of  the test separately. When this test is administered, 
the total score is therefore commonly used. 
 The items that elicit noun plurals fall into three classes which differ according 
to regularity. The noun classes contain regular plural forms ending in –en (bril-
brillen [glass-glasses]), regular plural forms ending in –s (emmer-emmers [bucket-
buckets]) and irregular plural forms with stem vowel lengthening, ending in 
–en (dak /dɑk/ - daken /dakən/ [roof-roofs]). Each noun class contains four 
items. The items that elicit past participles also fall into three classes that differ 
according to regularity. The verb classes comprise regular past participles with 
the circumfix ge_t/d (kook-gekookt [cook-cooked]), strong past participles with 
the circumfix ge_en and alternation of  the stem vowel (vlieg-gevlogen [fly-flown]), 
and irregular past participles with the circumfix ge_t or ge_en (except for one 
item that had no participial prefix) and a significant stem change, beyond 
the stem vowel (breng-gebracht [bring-brought]). Each verb class contains four 
items. All items of  the test are listed in the Appendix.

Procedures and scoring 
The current study is part of  a large-scale project that aims to investigate 
the linguistic and cognitive development of  children with diverse language 
backgrounds in the Netherlands. The Standing Ethical Assessment Committee 
of  the Faculty of  Social and Behavioral Sciences at Utrecht University 
approved this research and parents of  participants signed an informed consent 
form. Next to the TAK Word Formation that was used in the present study, 
children completed a larger battery of  tests, including memory and attention 
measures, which are not reported here. Similar procedures were used for wave 
1 and wave 2. All children were tested in a quiet room at their school. A native 
speaker of  Dutch tested them individually in two separate sessions, which each 
lasted approximately one hour. The TAK Word Formation was the third test in 
the second session. Children were presented with a picture on a laptop screen 
and were asked to finish an incomplete sentence uttered by the experimenter, 
hereby eliciting the plural of  a noun (example 1) or the past participle of  a verb 
(example 2). 

1)
Dit  is één lepel,  dit  zijn    twee…?  Lepels.
This  is one spoon,  these  are    two…?   Spoons.

‘This is one spoon, these are two…? Spoons.’
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2)
Hier  zie  je  Hans in het  zand  spelen. 
Here  see  you  Hans in the  sand  play.INF. 

‘Here you see Hans playing in the sand.’

Gisteren  heeft  hij  ook al   in het  zand…?    Gespeeld.
Yesterday  has  he  also already  in the  sand…?   Played.

‘Yesterday he has also … in the sand? Played.’

Noun plurals were elicited in the first half  of  the test and past participles in the 
second half. Each half  was preceded by three practice items, which familiarized 
the children with the procedure. 
 Children’s answers were recorded with a highly sensitive microphone and 
were scored offline by a native speaker of  Dutch. Final –n deletions were 
not considered incorrect, because the final –n in syllabic suffixes is often not 
pronounced in Dutch, resulting in a suffix –e /ə/ instead of  –en /ən/. A second 
independent rater scored 25% of  the data for accuracy. Scores of  the two raters 
overlapped in 99% of  the cases for both plurals and past participles. Cohen’s 
Kappa was .98 (p < .001) for both plurals and participles. Next, children’s 
incorrect answers were transcribed, allowing for categorization according to 
type of  error. A second independent rater transcribed 25% of  the errors that 
children made. The transcriptions of  the two raters completely corresponded 
in 96% of  the cases for the plural formation task and 95% of  the cases for the 
past participle formation task. Interrater reliabilities were excellent; Cohen’s 
Kappa was .96 (p < .001) and .88 (p < .001) for the plurals and past participles, 
respectively.
 For noun plurals, errors fitted into six categories: (1) Omission of  a plural 
suffix (e.g., ‘bril’ for ‘brillen’), (2) Substitution of  a plural suffix (e.g., ‘brils’ 
for ‘brillen’), (3) Addition of  a plural suffix (e.g., ‘brillens’ for ‘brillen’), (4) No 
vowel lengthening in the stem, but the use of  a correct suffix (e.g., ‘dakken’  
/dɑkən/ for ‘daken’ /dakən/; only applicable to the irregular forms), (5) Use 
of  a non-target noun plural (e.g., ‘huizen’ [houses] for ‘daken’), and (6) Other 
(e.g., ‘don’t know’, no or irrelevant response, and uncommon forms as ‘lennens’ 
for ‘emmers’). Instances of  non-target nouns that were not correct plural forms 
(N=7) were scored within one of  the other error categories (e.g., ‘huis’ [house] 
for ‘daken’ was scored as an omission of  plural suffix). For past participles, 
errors of  children fitted into seven categories: (1) Omission of  a participial 
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affix (e.g., ‘fietst’ for ‘gefietst’), (2) Substitution of  participial affix (e.g., ‘gefietsen’ 
for ‘gefietst’), (3) Addition of  participial affix (e.g., ‘gefietsend’ for ‘gefietst’), (4) 
Substitution of  root, but the use of  correct affixes (e.g., ‘gekoopt’ for ‘gekocht’), 
(5) Infinitival form + durative or modal verb (e.g., ‘aan het fietsen’ for ‘gefietst’), 
(6) Use of  a non-target past participle (e.g., ‘gemaakt’ [made] for ‘gekookt’), (7) 
Other (e.g., ‘don’t know’, and no or irrelevant response). Instances of  non-
target verbs that were not correct participial forms (N=31) were scored within 
one of  the other error categories (e.g., ‘maak’ [make] for ‘gekookt’ was scored 
as an omission of  participial affix). Some incorrect answers to items targeting 
past participles contained multiple errors, for example including both an 
omission of  the participial prefix and a substitution of  the suffix (e.g., ‘fietsen’ 
for ‘gefietst’). Such answers with multiple errors were coded in only one of  the 
abovementioned categories. If  omission and substitution co-occurred, the 
answer was coded as an omission error to capture the difference between forms 
that only contained a substitution error (e.g., ‘gefietsen’).    

Data-analysis
Children’s responses on the plural and past participle formation task were 
analyzed with mixed logistic effects modelling in R (R Core Team, 2015), which 
is suitable for binary outcome variables and allowed for the inclusion of  both 
fixed and random effects within the same model. Random intercepts for subjects 
and items were included in all analyses to be able to generalize the findings to 
the populations of  children, nouns and verbs. To reflect the longitudinal nature 
of  the data, a random slope for Wave was furthermore included in the models 
analyzing accuracy scores. The smaller number of  data points in the models 
analyzing error types did not allow for this increase in model complexity. 
 Group (MOTD, MOLI, BITD, and BILI) was the main fixed-effects factor 
of  interest, as we aimed to investigate whether plural and past participle 
formation could discriminate between the four groups of  children, and, in 
addition, could point to weaknesses of  LI that hold across monolingual and 
bilingual contexts. Furthermore, Wave (1 and 2) was included as fixed factor 
in the models to examine children’s development over time and its interaction 
with Group. Some groups may improve more over time than other groups, 
thereby possibly supporting reliable differentiation. Finally, Regularity (plurals: 
regular –en, regular –s, and irregular; participles: regular, strong, irregular) was 
a relevant fixed factor, as differential effects of  LI and bilingualism on regular 
and irregular forms may emerge. Due to a limited number of  errors (and thus 
data points) in some groups and noun/verb classes, Regularity was not entered 
as fixed factor in the error analyses. Only the accuracy data allowed for the 
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inclusion of  this third fixed factor. Frequency of  the items was not analyzed 
in this study, as information from existing databases is either based on small 
corpora or does not properly reflect the input of  the children in our sample. Non-
significant predictors were removed through backward elimination, resulting in 
a simple model with only significant main effects. Subsequently, interaction 
effects with Group were included. Likelihood ratio tests were conducted to 
compare the different nested models and to obtain the optimal model which 
was most accurate but least complex. Model estimates and model comparisons 
are provided in the supplemental materials.
 Two binary outcome variables were analyzed for the purpose of  this study. 
First, accuracy was examined in terms of  correct versus incorrect responses, 
and thus included all of  children’s responses (twelve for both noun plurals and 
past participles). Second, error analyses targeted all errors that were made with 
a plural suffix or a participial affix (error categories 1-3 as described above 
under procedures and scoring). Other errors (categories 4-7 as described above 
under procedures and scoring) were only reported on descriptively and not 
further analyzed. We chose to focus on children’s affix errors, as grammatical 
affixes have been proposed to be particularly difficult for children with LI due 
to their brief  duration alongside their grammatical function (Leonard, Eyer, 
Bedore, & Grela, 1997). Moreover, the affix errors enabled us to contrast 
productive (commission) and nonproductive (omission) errors, which is shown 
to differentiate children with LI from children with TD (e.g., Armon-Lotem, 
2014; Blom & Paradis, 2013). The two levels of  our binary outcome variable 
for the error analyses were thus commission errors, including substitution and 
addition of  affixes (error categories 2 and 3 as described above under procedures 
and scoring), versus omission errors (error category 1 as described above under 
procedures and scoring). 

Results

The mean numbers of  errors of  the four groups of  children on the plural 
formation task and the past participle formation task are presented in Table 2. 
In addition, the numbers of  errors per error type are displayed in Tables 3 and 
4 for the plural formation task and past participle formation task, respectively. 
For the error analyses, we focused on the errors with plural suffixes and 
participial affixes (printed in black in Tables 3 and 4), as was explained above. 
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Plurals
Accuracy scores
Binary mixed logistic effects modelling was used to analyze the effects of  Group 
(MOTD, MOLI, BITD and BILI), Wave (1 and 2) and Regularity (Regular 
–en, Regular –s, and Irregular) on the dependent variable Plural Accuracy, 
which denoted correct versus incorrect responses on the plural formation 
task. Results from the model with only main effects showed significant 
effects of  Group, Wave and Regularity. A more complex model including 
the two-way interaction Group×Wave was preferred over the simple model 
with only main effects (χ2(3) = 13.0, p < .01), while including the interaction 
Group×Regularity did not improve model fit. Models with both two-way 
interactions or the three-way interaction Group×Wave×Regularity were 
not preferred over the optimal model that only included the Group×Wave 
interaction (see Figure 1 for the partial effects). 
 This optimal model showed that the MOTD group outperformed the 
MOLI (p < .01), BITD (p < .001) and BILI (p < .001) groups, at both waves 
and on all regularity levels. In addition, the MOTD group improved more 
over time than the MOLI and BITD groups (p < .05), as indicated by the 
significant Group×Wave interaction. Further inspection of  the data revealed 
that the growth of  the MOTD group was especially due to the irregular plural 
forms. These irregular forms remained very difficult for the other three groups 
of  children, who demonstrated floor performance at both wave 1 and wave 
2. Results furthermore showed that the BILI group scored weaker than the 
MOLI (p < .001) and BITD (p < .01) groups at wave 1, but caught up at wave 
2. At wave 2, the difference between performance of  the BILI and MOLI 
groups was only marginally significant (p = .05), and no difference emerged 
between the BILI and BITD groups. Similar to the MOTD group, the BILI 
group thus also improved more over time than the MOLI and BITD groups  
(p < .05), but their performance showed a steeper learning curve on the regular 
forms instead of  the irregular forms. While the MOTD, MOLI and BITD 
groups already performed near ceiling on the regular forms at wave 1, these 
forms were still difficult for the BILI group at that time, leaving much room 
to grow. Finally, there was full overlap in accuracy scores of  the BITD and 
MOLI groups on the plural formation task. At all waves and on all regularity 
levels, no significant differences emerged between these two groups. 
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Error types
A second binary mixed logistic effects analysis was conducted to analyze the 
effects of  Group (MOTD, MOLI, BITD and BILI) and Wave (1 and 2) on 
the dependent variable Error Type, which denoted the omission versus the 
substitution/addition of  plural suffixes. The model with only main effects of  
Group and Wave showed poorer fit compared with a more complex model 
including the interaction Group×Wave (χ2(3) = 9.7, p < .05), which was thus 
considered optimal (see Figure 2 for the partial effects).

The optimal model showed that the MOLI group made fewer omission errors 
and more substitution/addition errors at wave 1 than the BILI group (p < .05). 
However, this difference disappeared at wave 2. The Group×Wave interaction 
indicated that the MOLI group developed differently over time in terms of  error 
types compared with the BILI (p < .01), BITD (p < .05), and MOTD (p = .05) 
groups. Figure 2 shows that the proportion of  omission errors did not decrease 
over time in the MOLI group, in contrast to the other groups. Consequently, 
a marginally significant difference between the MOLI and MOTD group 
emerged at wave 2 (p = .06). At wave 2, the MOLI group omitted relatively 
more plural suffixes than the MOTD group, while there was no difference in 

Figure 2: Partial effects of  the optimal mixed model predicting plural suffix omissions 
with Wave and Group as fixed effects and Group×Wave as interaction effect. 
Note: MOTD = monolingual typically developing; MOLI = monolingual language impaired; 
BITD = bilingual typically developing; BILI = bilingual language impaired; Reference level for Group = MOLI;
Model estimates are provided in the supplemental materials
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error types between the two groups at wave 1. Other group differences were not 
significant, which may have partly been the result of  the relatively small number 
of  substitution and addition errors that were actually made with a plural suffix. 
Moreover, the total number of  plural suffix errors at wave 2 was also small 
(see Table 3). This context has to be taken into account when interpreting the 
results. 

Past participles
Accuracy scores
Binary mixed logistic effects modelling was used to analyze the effects of  
Group (MOTD, MOLI, BITD and BILI), Wave (1 and 2) and Regularity 
(Regular, Strong, and Irregular) on the dependent variable Past Participle 
Accuracy, which denoted correct versus incorrect responses on the past 
participle formation task. Results from the model with only main effects 
showed significant effects of  Group, Wave and Regularity. A more complex 
model including the two-way interaction Group×Wave was marginally 
preferred over this simple model with only main effects (χ2(3) = 7.2, p = .07), 
indicating that the BITD group showed more improvement over time than the 
MOLI group (p < .05). However, a model including the Group×Regularity 
interaction also improved model fit (χ2(6) = 33.5, p < .001), and was preferred 
over models with the two-way interaction Group×Wave or the three-way 
interaction Group×Wave×Regularity. The model that only included the 
Group×Regularity interaction was therefore considered optimal (see Figure 3 
for the partial effects). 
 This optimal model showed that the MOTD group outperformed the MOLI 
and BILI group on all regularity levels (p < .001). The MOTD group also 
had significantly higher accuracy scores than the BITD group on the regular 
and strong participles (p < .001), but on the irregular forms, the difference 
was only marginal (p = .06). This pattern can be explained by the significant 
Group×Regularity interaction. This interaction demonstrated that the BITD 
group performed relatively better on the irregular verbs than on the strong 
and regular verbs compared with the other groups (p < .01). Moreover, it also 
indicated that both the BITD and the BILI groups achieved lower accuracy 
scores on the strong forms than on the regular forms in comparison with 
the MOTD group (p < .05), and, although not significantly, with the MOLI 
group (p = .10). This relatively weak performance of  the bilingual groups on 
the strong forms may explain why the BILI group was outperformed by the 
MOLI group on the strong forms (p < .01), whereas no differences between 
the two groups emerged on the regular and irregular participles. The opposite 
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pattern was found for the BITD group. While the MOLI group performed 
worse than the BITD group on the regular (p < .05) and irregular verbs  
(p < .001), the difference on the strong verbs did not reach significance. Finally, 
comparisons of  the BITD and BILI groups demonstrated higher accuracy of  
the BITD group on all regularity levels (p < .001). 

Error types
A fourth binary mixed logistic effects analysis was conducted to analyze the 
effects of  Group (MOTD, MOLI, BITD and BILI) and Wave (1 and 2) on 
the dependent variable Error Type, which denoted the omission versus the 
substitution/addition of  participial affixes. The model with only main effects 
of  Group and Wave showed poorer fit compared with a more complex model 
including the interaction Group×Wave (χ2(3) = 12.5, p < .01), which was thus 
considered optimal (see Figure 4 for the partial effects). The optimal model 
showed that the MOLI group made more omission and fewer substitution/
addition errors than the MOTD (p < .001) and BITD (p < .01) groups at 
wave 1. The same was true for the BILI group when compared with both 
TD groups (p < .001). These differences between the TD and LI groups 
disappeared at wave 2. This pattern can be explained by the significant 
interaction of  Group×Wave, which showed that the MOLI and BILI groups 
developed differently over time in terms of  error types in comparison with the 
BITD group (p < .01), and, albeit not significantly, with the MOTD group  
(p = .06). Figure 4 shows that the MOLI and BILI groups made fewer omission 
errors over time, whereas this was not the case for the MOTD and BITD 
groups, who already rarely omitted affixes at wave 1. Prefix omissions were 
much more frequent than suffix omissions (85% versus 15%, respectively). 
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Discussion

Grammatical morphology is a locus of  difficulty for both children with 
language impairment (LI) and bilingual children, complicating the diagnosis 
of  LI in bilingual settings. The present study investigated if  and how the 
elicited production of  two highly frequent and early acquired Dutch forms, 
noun plurals and past participles, can discriminate between monolingual and 
bilingual children with and without LI. To this end, we examined children’s 
accuracy scores, as well as their error types and development over time, 
as such a comprehensive analysis may add to reliable differentiation (e.g., 
Hamann & Belletti, 2006; Paradis, 2010a; Verhoeven et al., 2011).

Plural formation
The plural formation task discriminated between typical development (TD) 
and LI in the monolingual group of  children, in agreement with previous 
work using age-matched groups and probed elicitation (e.g., De Bree & 
Kerkhoff, 2010; Kauschke et al., 2011). Monolingual children with LI had 
lower accuracy scores in comparison with their monolingual TD peers, and, 

Figure 4: Partial effects of  the optimal mixed model predicting participial affix 
omissions with Wave and Group as fixed effects and Group×Wave as interaction 
effect. 
Note: MOTD = monolingual typically developing; MOLI = monolingual language impaired; 
BITD = bilingual typically developing; BILI = bilingual language impaired; Reference level for Group = BITD;
Model estimates are provided in the supplemental materials
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in addition, they showed limited development over time in terms of  both 
error quantity and quality. On the other hand, a less differentiated picture 
emerged for the bilingual group. Due to considerable improvement in 
accuracy on the regular plural forms, the bilingual children with LI caught 
up with their bilingual TD peers at wave 2. Moreover, although this might 
be partly due to a power problem, error patterns of  the two bilingual groups 
were not significantly different. Another complicating factor for clinical 
use is the overlap between the accuracy scores of  the bilingual TD children 
and monolingual children with LI on the plural formation task, consistent 
with other studies looking at grammatical morphology (e.g., Paradis, 2005). 
Together, these findings suggest that the elicited production of  noun plurals 
may not be suitable for the identification of  LI in bilingual contexts.
 Bilingualism seemed to have a substantial effect on children’s performance 
on the plural formation task, leading to similarities between the language 
profiles of  the bilingual TD children and the monolingual children with LI. 
It is possible that interference from the first language of  the bilingual children 
partly explains their low group scores on this task. In the present study, the 
first language of  a considerable number of  bilingual participants was Turkish, 
which does not require a pluralized noun in contexts where a marker for 
quantity is specified (e.g., two/three/many). In those contexts, the singular 
form of  the noun is produced instead (Göksel & Kerslake, 2011). The items 
included in the task that was used in the current study all contained markers 
of  quantity, which thus could have influenced the results. This suggests that, 
at least for Turkish children, alternative methods to test plural formation 
skills have to be considered.

Past participle formation
This conclusion may be different for the past participle formation task. The 
elicited production of  past participles differentiated TD from LI in both the 
monolingual and bilingual group of  children. Bilingual TD children were still 
delayed in comparison with monolingual TD peers, as expected (e.g., Lalleman, 
1986), but they outperformed monolingual as well as bilingual children with 
LI and there were indications that they even showed a sharper increase in 
accuracy scores than the monolinguals with LI, analogous to what Hamann 
and Belletti (2006) found with clitics. In addition, error analyses demonstrated 
that the frequent omission of  participial affixes may be a valuable indicator 
of  LI in young children, irrespective of  their lingual status. In contrast to the 
groups of  TD children, omission errors were common at wave 1 in both the 
monolingual and bilingual group of  children with LI, showing an error pattern 
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that has been found various times before in this population (e.g., Armon-
Lotem, 2014; Jacobson & Schwartz, 2005; Paradis, 2010a) and illustrating the 
difficulty of  children with LI with grammatical affixes (Leonard et al., 1997).
 While LI and bilingualism appeared to affect performance on the plural 
formation task to a similar extent, effects of  LI were relatively more prominent 
on the past participle formation task, bearing important implications for 
clinical use. One participial element that influenced the accurate production 
of  past participles of  children with LI is the prefix, which is needed to form 
a correct Dutch participle. The large majority of  participial affix omissions 
that were made, mostly by children with LI, were omissions of  the prefix, an 
unstressed syllable in initial position of  the participle. As was described in 
the introduction, it is known that such weak initial syllables are often omitted 
by young TD children (Wijnen, Krikhaar, & Den Os, 1994), but they are 
also profoundly difficult for older children with LI (see Gerken & McGregor, 
1998). In the context of  participle morphology, Wilsenach (2006) confirmed 
this difficulty in monolingual Dutch children with LI and the current study 
extends this to bilingual children with LI. The bilingual TD children, like the 
participants of  Sterner (2013), did not show these problems, indicating that the 
elicited production of  participial prefixes may be able to disentangle the effects 
of  LI and bilingualism and therefore contribute to a reliable diagnosis of  LI in 
bilingual learning contexts. 
 It is important to further study past participle formation at different ages, 
as effects of  LI and bilingualism differ depending on a child’s age (Paradis, 
2008). For example, the data of  the present study showed that the difficulties 
of  the children with LI with participial affixes were prominent at wave 1, 
when children were around 5 and 6 years old, but less at wave 2. In this 
case, effects of  LI seem to diminish with age, suggesting that participial affix 
omissions may thus be particularly useful for the identification of  LI in young 
children. Future work, however, needs to confirm this in a sample of  children 
younger than 5 years of  age. Based on the performance of  the 3- to 5-year-
old bilingual TD participants of  Sterner (2013), who correctly produced the 
participial prefix in German with relatively little exposure, it is conceivable 
that our findings can be extended to children younger than 5 as well. As LI 
is ideally diagnosed at an early stage of  development, when it is especially 
challenging to determine the cause of  a bilingual child’s language problems, 
clinical implications would be significant. 
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Regularity
The present study also investigated regularity effects of  both noun plurals and 
past participles on children’s accuracy scores. We tentatively predicted that 
the effects of  regularity would be different for bilingual children and children 
with LI, possibly supporting differentiation. These predictions were, however, 
only partially borne out. The bilingual children had expected difficulties 
with the irregular plural forms, demonstrating floor performance at wave 1 
and wave 2. The very low type frequency of  these irregular forms, which 
are known to remain problematic for monolingual TD children until the age 
of  6 (Schaerlaekens, 1980), may be a reason for this finding. In addition, 
the bilingual children (both TD and LI) had relatively more problems with 
the strong past participles than with the regular participles in comparison 
with the monolingual children, supporting our prediction based on Schwartz 
and colleagues (2009) that regular forms may be more easily acquired with 
a limited amount of  exposure. However, the performance of  the bilingual 
TD children on the irregular past participles did not match this prediction. 
Instead of  the expected weaker performance on the irregular participles, the 
bilingual TD children scored better on the irregular forms than on the regular 
forms in comparison with the other groups. It is possible that the high token 
frequency of  these irregular participles played a role here, but more research, 
systematically manipulating the items’ type and token frequencies, is needed 
to fully understand these findings. Finally, results from the current research 
did not point to an exceptional difficulty of  children with LI with regular 
morphology, unlike the findings from Leonard and colleagues (2003). Contrary 
to our expectations, regular morphology was thus not a relative weakness of  
children with LI nor a convincing relative strength of  bilingual children in 
the current study. Future research with a larger number of  carefully selected 
grammatical forms is necessary in order to draw more definite conclusions in 
this respect. 

Limitations and conclusions
The results from the current study indicate that noun plural formation only 
properly differentiates TD from LI in a group of  monolingual children and 
seems less appropriate for clinical use in bilingual contexts. We discussed the 
possibility that interference from the first language of  the bilingual children 
may have affected their performance on the plural formation task. Such effects 
of  cross-linguistic influence have been found in previous work on grammatical 
morphology in bilinguals (e.g., Blom, Paradis, & Sorenson Duncan, 2012), 
indicating that it is essential to take characteristics of  the first language of  
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bilingual children into account. This is a limitation of  the present study, as 
our bilingual sample was heterogeneous in terms of  language background, 
especially our bilingual participants with LI. Although this is a reflection of  
the caseloads in clinical practice, it is important to further study plural and 
past participle formation in more homogeneous samples of  bilingual children, 
allowing to examine effects of  first language interference and transfer as well 
as strengthening the reliability of  group comparisons. 
 In contrast to noun plural formation, this study showed that the production 
of  past participles can support the identification of  LI in both monolingual 
and bilingual settings. While past participle formation in spontaneous speech 
was not notably problematic for children with LI (Clahsen et al., 2014), this 
was found to be different for the production of  past participles in elicited 
speech, confirming that probed elicitation may be more discriminating than 
conversational samples (Krok & Leonard, 2015). The omission of  participial 
affixes, in particular the prefix, was identified as a reliable indicator of  LI 
in monolingual and bilingual children around age 5 and 6. Limited by the 
wide age range of  the participant sample, the current study could not draw 
reliable conclusions about the exact age at which this marker may be most 
useful for clinical purposes. Future research with larger groups of  children 
in restricted age categories is therefore needed to reinforce the promising 
results of  the present study, which illustrate that, with a comprehensive 
analysis, grammatical morphology can support clinical language assessment 
in bilingual contexts. 
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Appendix 

Items of  the TAK Word Formation test (Verhoeven & Vermeer, 2001) 
© 2001 by Cito, Arnhem, the Netherlands.

Noun Plurals

Regular -en Regular -s Irregular

bril-brillen

[glass-glasses]

vlinder-vlinders

[butterfly-butterflies]

weg /wɛx/-wegen /wɪɣən/

[road-roads]

oor-oren

[ear-ears]

lepel-lepels

[spoon-spoons]

dak /dɑk/-daken /dakən/

[roof-roofs]

krant-kranten

[newspaper-newspapers]

emmer-emmers

[bucket-buckets]

slot /slɔt/-sloten /slotən/

[lock-locks]

oog-ogen

[eye-eyes]

trommel-trommels

[drum-drums]

gat /ɣɑt/-gaten /ɣatən/

[hole-holes]

Past Participles

Regular Strong Irregular

kook-gekookt

[cook-cooked]

zit-gezeten

[sit-sat]

breng-gebracht

[bring-brought]

plak-geplakt

[paste-pasted]

vlieg-gevlogen

[fly-flown]

zoek-gezocht

[seek-sought]

speel-gespeeld

[play-played]

kijk-gekeken

[look-looked]

verliez-verloren

[lose-lost]

fiets-gefietst

[bike-biked]

drink-gedronken

[drink-drunk]

koop-gekocht

[buy-bought]
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Supplemental materials - model comparisons and model 
estimates

Plurals 
Accuracy scores

Table 1: Model comparison tests (optimal model in boldface).

Comparison Deviance χ2(df) p

Model A: Group + Wave + Regularity

Model B: Group × (Wave) + Regularity

1761.9

1748.9
13.0(3) .005

Model A: Group + Wave + Regularity

Model C: Group × (Regularity) + Wave

1761.9

1752.6
9.3(6) .16

Model B: Group × (Wave) + Regularity

Model D: Group × (Wave + Regularity)

1748.9

1741.5
7.4(6) .29

Model B: Group × (Wave) + Regularity

Model E: Group × Wave × Regularity

1748.9

1732.0
16.9(14) .26
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Table 2: Model estimates for the optimal model.

Reference level Predictor Estimate SE Z p

Wave 1

Intercept -2.41 .50 -4.78 <.001

Group (MOLI) -.56 .60 -.93 .35

Group (MOTD) -2.21 .61 -3.62 <.001

Group (BILI) 1.92 .60 3.18 .001

Wave (2) -.86 .43 -1.99 .046

Regularity (irregular) 7.22 .48 15.02 <.001

Regularity (regular –s) .47 .39 1.21 .23

Group (MOLI) × Wave (2) -.05 .61 -.09 .93

Group (MOTD) × Wave (2) -1.71 .62 -2.74 .006

Group (BILI) × Wave (2) -1.52 .61 -2.51 .01

Wave 2

Intercept -3.24 .46 -7.07 <.001

Group (MOLI) -.63 .51 -1.23 .22

Group (MOTD) -3.90 .55 -7.09 <.001

Group (BILI) .39 .50 .77 .44

Wave (1) .87 .43 2.05 .04

Regularity (irregular) 7.18 .48 15.12 <.001

Regularity (regular –s) .46 .38 1.20 .23

Group (MOLI) × Wave (1) .02 .60 .03 .98

Group (MOTD) × Wave (1) 1.67 .61 2.72 .007

Group (BILI) × Wave (1) 1.50 .60 2.51 .01

Note: MOTD = monolingual typically developing; MOLI = monolingual language impaired; BITD = bilingual 
typically developing; BILI = bilingual language impaired; Reference level for Group = BITD and for Regularity 
= regular –en.
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Error types

Table 3: Model comparison test (optimal model in boldface).

Comparison Deviance χ2(df) p

Model A: Group + Wave

Model B: Group × (Wave)

356.0

346.3
9.7(3) .02

Table 4: Model estimates for the optimal model.

Reference level Predictor Estimate SE Z p

Wave 1

Intercept -1.38 .66 -2.10 .04

Group (MOTD) -.59 1.26 -.47 .64

Group (BILI) -2.09 .89 -2.33 .02

Group (BITD) -.51 .92 -.55 .58

Wave (2) -.28 .73 -.39 .70

Group (MOTD) × Wave (2) 3.56 1.83 1.95 .05

Group (BILI) × Wave (2) 2.81 1.06 2.64 .008

Group (BITD) × Wave (2) 2.15 1.02 2.10 .04

Wave 2

Intercept -1.67 .82 -2.04 .04

Group (MOTD) 2.98 1.57 1.90 .06

Group (BILI) .74 1.07 .69 .49

Group (BITD) 1.65 1.12 1.48 .14

Wave (1) .29 .73 .40 .69

Group (MOTD) × Wave (1) -3.57 1.83 -1.95 .05

Group (BILI) × Wave (1) -2.82 1.06 -2.65 .008

Group (BITD) × Wave (1) -2.15 1.02 -2.10 .04

Note: MOTD = monolingual typically developing; MOLI = monolingual language impaired; BITD =  bilingual 
typically developing; BILI = bilingual language impaired; Reference level for Group = MOLI
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Past participles 
Accuracy scores

Table 5: Model comparison tests (optimal model in boldface).

Comparison Deviance χ2(df) p

Model A: Group + Wave + Regularity

Model B: Group × (Wave) + Regularity

2958.4

2951.2
7.2(3) .07

Model A: Group + Wave + Regularity

Model C: Group × (Regularity) + Wave

2958.4

2924.9
33.5(6) <.001

Model B: Group × (Wave) + Regularity

Model D: Group × (Wave + Regularity)

2951.2

2919.6
31.7(6) <.001

Model C: Group × (Regularity) + Wave

Model D: Group × (Wave + Regularity)

2924.9

2919.6
5.4(3) .15

Model C: Group × (Regularity) + Wave

Model E: Group × Wave × Regularity

2924.9

2910.0
14.9(11) .19
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Table 6: Model estimates for the optimal model.

Reference level Predictor Estimate SE Z p

Irregular

Intercept .95 .50 1.91 .06

Group (MOLI) 2.20 .46 4.76 <.001

Group (MOTD) -.80 .43 -1.86 .06

Group (BILI) 2.80 .47 5.92 <.001

Wave (2) -1.16 .12 -9.29 <.001

Regularity (strong) -.86 .60 -1.44 .15

Regularity (regular) -1.09 .60 -1.83 .07

Group (MOLI) × Regularity (strong) -1.63 .35 -4.70 <.001

Group (MOTD) × Regularity (strong) -1.63 .36 -4.58 <.001

Group (BILI) × Regularity (strong) -1.06 .36 -2.92 <.001

Group (MOLI) × Regularity (regular) -1.13 .34 -3.28 .001

Group (MOTD) × Regularity (regular) -.90 .34 -2.66 .008

Group (BILI) × Regularity (regular) -1.07 .36 -2.98 .003

Strong

Intercept .08 .50 .16 .87

Group (MOLI) .57 .43 1.33 .19

Group (MOTD) -2.42 .46 -5.28 <.001

Group (BILI) 1.74 .44 3.97 <.001

Wave (2) -1.16 .12 -9.28 <.001

Regularity (irregular) .88 .59 1.48 .14

Regularity (regular) -.21 .59 -.35 .72

Group (MOLI) × Regularity (irregular) 1.62 .35 4.67 <.001

Group (MOTD) × Regularity (irregular) 1.61 .35 4.53 <.001

Group (BILI) × Regularity (irregular) 1.05 .36 2.90 .004

Group (MOLI) × Regularity (regular) .48 .30 1.60 .11

Group (MOTD) × Regularity (regular) .69 .36 1.93 .05

Group (BILI) × Regularity (regular) -.03 .31 -.10 .92

Regular

Intercept -.15 .50 -.30 .77

Group (MOLI) 1.08 .43 2.49 .01

Group (MOTD) -1.71 .45 -3.80 <.001

Group (BILI) 1.73 .44 3.97 <.001

Wave (2) -1.16 .12 -9.28 <.001

Regularity (irregular) 1.10 .60 1.84 .07

Regularity (strong) .23 .60 .39 .69

Group (MOLI) × Regularity (irregular) 1.13 .34 3.30 <.001

Group (MOTD) × Regularity (irregular) .91 .34 2.67 .008

Group (BILI) × Regularity (irregular) 1.08 .36 2.99 .003

Group (MOLI) × Regularity (strong) -.49 .30 -1.64 .10

Group (MOTD) × Regularity (strong) -.71 .36 -1.98 .047

Group (BILI) × Regularity (strong) .02 .32 .05 .96

Note: MOTD = monolingual typically developing; MOLI = monolingual language impaired; BITD = bilingual 
typically developing; BILI = bilingual language impaired; Reference level for Group = BITD and for Wave = 1.
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Error types

Table 7: Model comparison test (optimal model in boldface).

Comparison Deviance χ2(df) p

Model A: Group + Wave

Model B: Group × (Wave)

732.7

720.2
12.5(3) .006

Table 8: Model estimates for the optimal model. 

Reference level Predictor Estimate SE Z p

Wave 1

Intercept 3.97 .78 5.08 < .001

Group (MOLI) -2.55 .90 -2.83 .005

Group (MOTD) 1.08 1.14 .95 .34

Group (BILI) -3.41 .94 -3.61 < .001

Wave (2) .01 .62 .02 .99

Group (MOLI) × Wave (2) 2.32 .73 3.20 .001

Group (MOTD) × Wave (2) .05 1.34 .04 .97

Group (BILI) × Wave (2) 2.35 .80 2.93 .003

Wave 2

Intercept 3.97 .88 4.49 < .001

Group (MOLI) -.23 1.02 -.22 .82

Group (MOTD) 1.18 1.40 .85 .40

Group (BILI) -1.00 1.01 -.98 .33

Wave (1) .003 .62 .004 1.00

Group (MOLI) × Wave (1) -2.33 .73 -3.21 .001

Group (MOTD) × Wave (1) -.08 1.34 -.06 .95

Group (BILI) × Wave (1) -2.38 .80 -2.96 .003

Note: MOTD = monolingual typically developing; MOLI = monolingual language impaired; BITD = bilingual 
typically developing; BILI = bilingual language impaired; Reference level for Group = BITD
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Abstract

The language profiles of  children with language impairment (LI) and bilingual 
children can show partial, and possibly temporary, overlap. The current study 
examined the persistence of  this overlap over time. Furthermore, we aimed 
to better understand why the language profiles of  these two groups show 
resemblance, testing the hypothesis that the language difficulties of  children 
with LI reflect a weakened ability to maintain attention to the stream of  
linguistic information. Consequent incomplete processing of  language input 
may lead to delays that are similar to those originating from reductions in input 
frequency. Monolingual and bilingual children with and without LI (N=128), 
aged 5 to 8 years old, participated in this study. Dutch receptive vocabulary and 
grammatical morphology were assessed at three waves. In addition, auditory 
and visual sustained attention were tested at wave 1. Mediation analyses were 
performed to examine relationships between LI, sustained attention, and 
language skills. Children with LI and bilingual children were outperformed 
by their typically developing (TD) and monolingual peers, respectively, on 
vocabulary and morphology at all three waves. The vocabulary difference 
between monolinguals and bilinguals decreased over time. Moreover, 
children with LI had weaker auditory and visual sustained attention skills 
relative to TD children, while no differences between monolinguals and 
bilinguals emerged. Auditory sustained attention mediated the effect of  LI on 
vocabulary and morphology in both the monolingual and bilingual groups of  
children. Visual sustained attention only acted as a mediator in the bilingual 
group. The findings from the present study indicate that the overlap between 
the language profiles of  children with LI and bilingual children is particularly 
large for vocabulary in early (pre)school years and reduces over time. Results 
furthermore suggest that the overlap may be explained by the weakened ability 
of  children with LI to sustain their attention to auditory stimuli, interfering 
with how well incoming language is processed.

Keywords
Language impairment
Bilingualism
Sustained attention
Vocabulary
Morphology
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Introduction

There is enormous variation in children’s rates and courses of  language 
development, caused by the interplay of  child-internal factors with a genetic 
basis (Stromswold, 2001), and child-external factors in the environment 
(Hoff, 2006). Child-internal and child-external factors can influence language 
outcomes in comparable ways, as is illustrated by the partially overlapping 
language profiles of  children with an inborn language impairment (LI) and 
children who are raised bilingually. Profound language delays have been 
documented for both children with LI (Krok & Leonard, 2015; Rice, 2004; 
Rice & Hoffman, 2015) and bilingual children (Bialystok, Luk, Peets, & Yang, 
2010; Farnia & Geva, 2011; Paradis, Tulpar, & Arppe, 2016), and comparisons 
of  these two groups of  children showed strikingly similar performance on core 
language domains, such as vocabulary and morphology (Blom & Boerma, 
2017; Grüter, 2005; Paradis, 2005). It is, however, unknown whether these 
similarities are temporary and limited to certain developmental stages. The 
first aim of  the present study was therefore to compare the effects of  LI and 
bilingualism on children’s language skills over time. 
 The second aim of  the current study was to better understand why the 
language profiles of  children with LI and bilingual children show overlap, 
so as to shed light on the underlying causes of  the effects of  LI on children’s 
language proficiency. Although the origins of  the language delays are evidently 
different for the two groups of  children, language input may play a key role 
in both. The quantity of  language input is one of  the most important factors 
contributing to the acquisition of  language (Hart & Risley, 1995; Hoff, 2006) 
and it is well-established that the language outcomes of  bilingual children are 
affected by the distributed nature of  their input over two (or more) languages 
(e.g., Hoff  et al., 2012). The language skills of  children with LI may be 
poor due to an impaired capacity to process language input efficiently (e.g., 
Leonard et al., 2007). Deficits in domain-general cognitive mechanisms are 
thought to underlie this limited input processing capacity, and particularly 
working memory has been frequently associated with the language difficulties 
of  children with LI (for reviews, see Henry & Botting, 2016; Montgomery, 
Magimairaj, & Finney, 2010). There are furthermore intuitive and empirical 
reasons to assume interaction between language acquisition and attention 
mechanisms (Kapa & Colombo, 2014; Yoshida, Tran, Benitez, & Kuwabara, 
2011), which are tightly connected to working memory (Baddeley, 2000; 
Cowan, 1995), but less is yet known about this relation in children with LI. 
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 A conceivable hypothesis is that the language problems of  children with 
LI reflect a weakened ability to maintain attention to the stream of  linguistic 
information, leading to incomplete processing of  language input. In light 
of  findings showing that children with LI have poor sustained attention 
(Ebert & Kohnert, 2011), the current study tested this hypothesis within a 
monolingual and bilingual context. We investigated the effects of  LI and 
bilingualism on children’s auditory and visual sustained attention skills, and 
explored the role of  sustained attention in explaining the effects of  LI on 
children’s language outcomes. We hereby aimed to elucidate the relation 
between the linguistic and nonlinguistic deficits of  children with LI, which is 
a necessary step in further understanding the nature of  the disorder (Kapa & 
Plante, 2015). Below, we first review research on the language development of  
bilingual children and children with LI, and discuss possible origins of  their 
language delays. Subsequently, the relation between language and sustained 
attention is addressed. Throughout, we focus on the domains of  vocabulary 
and morphology, as these are both considerably affected by LI and reduced 
input due to bilingualism (e.g., Blom & Boerma, 2017), and are subject of  
investigation in the present research.

Language development of  bilingual children
It is well-documented that children who learn two or more languages, 
either from birth or later in childhood, lag behind their monolingual peers 
when only one of  their languages is evaluated (Hoff  et al., 2012; Scheele, 
Leseman, & Mayo, 2010; Thordardottir, Rothenberg, Rivard, & Naves, 
2006). In early stages of  acquisition, bilingual toddlers show slower rates 
of  language-specific growth than monolingual toddlers, particularly in the 
domain of  vocabulary which has been studied most often (Silvén, Voeten, 
Kouvo, & Lundén, 2014; Vagh, Pan, & Mancilla-Martinez, 2009), but also 
in terms of  grammar knowledge (Hoff  et al., 2012). The consequent delays 
appear persistent, as is demonstrated by longitudinal research with bilingual 
(pre)schoolers (Farnia & Geva, 2011; Paradis et al., 2016). Tracking children’s 
vocabulary growth in English from grade 1 to 6, Farnia and Geva (2011) 
observed that their bilingual participants who learned English as a second 
language did not fully catch up with the monolingual controls, even though 
the bilinguals had a steeper learning curve in the primary grades and thus 
seemed to benefit from the increasing exposure to English at school. These 
findings correspond to results from other studies which indicate persistent 
gaps between the language-specific vocabulary size of  monolingual and 
bilingual children (Appel & Vermeer, 1998; Bialystok et al., 2010; Cobo-
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Lewis, Pearson, Eilers, & Umbel, 2002; Roessingh & Elgie, 2009; Scheele, 
2010; Thordardottir & Juliusdottir, 2013). 
 With respect to morphology, Paradis and colleagues (2016) also showed 
large and consistent delays over time, comparing bilingual children with 
monolingual norms. Around 60% of  their Chinese-English participants did 
not achieve monolingual-like performance on an English verb morphology 
task after 6½ years of  English schooling (see also Jia & Fuse, 2007), and, in 
addition, growth curves suggested plateau effects. Low saliency in the input 
may render verb morphology notoriously difficult for children learning 
English as a second language, as Paradis and colleagues (2016) suggest. 
Moreover, English verb inflection can be extra challenging for children who 
cannot benefit from the presence of  tense and agreement morphology in their 
first language, like children with a Chinese background (Blom, Paradis, & 
Sorenson Duncan, 2012; Paradis, 2011). Using the same participant sample 
as Paradis and colleagues (2016) but including more general standardized 
measures of  English vocabulary and grammar knowledge, Paradis and Jia 
(2017) reported monolingual-like attainment for the majority of  children on 
the majority of  measures after 5½ years of  English schooling. The persistence 
of  bilingual children’s language delays may thus, next to language background, 
depend on linguistic subdomain. 
 Paradis and Jia (2017) furthermore found that children’s language 
environment, including amount and richness of  English input, predicted their 
language abilities and convergence to monolingual norms. These findings 
connect to a multitude of  studies which established that the amount and 
quality of  language-specific input is a strong determinant of  skills in that 
language (see Grüter & Paradis, 2014; Hart & Risley, 1995; Huttenlocher, 
Vasilyeva, Cymerman, & Levine, 2002; Rowe, 2012), and the distributed 
nature of  bilingual children’s input is thereby one of  the most important 
explanations for their documented language delays (Hoff  et al., 2012; Scheele 
et al., 2010). Children’s scores on measures of  vocabulary (Chondrogianni 
& Marinis, 2011; Hoff  et al., 2012; Scheele et al., 2010) and morphology 
(Blom et al., 2012; Paradis, 2010b; Thomas, Williams, Jones, Davies, & 
Binks, 2014) have both been related to amount of  exposure, but there are 
indications that certain morphological structures are less susceptible to input 
effects than vocabulary (Chondrogianni & Marinis, 2011). Lexical items need 
to be learned one-by-one and can thus only be successfully acquired through 
repeated exposure to the same form. In contrast, (regular) morphology is 
largely based on rule learning and allows for fast generalization to new forms. 
This makes morphology possibly less sensitive to limited exposure, and thus 
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bilingualism, than vocabulary, although bilingual performance also highly 
depends on other factors, such as the frequency and complexity of  linguistic 
structures (Paradis, 2010b; Rispens & de Bree, 2015). In particular, structures 
that are low in frequency and high in complexity may be strongly influenced 
by reduced input.

Language development of  children with LI
An inborn LI disproportionately affects a child’s ability to learn language, in 
the absence of  any clearly discernable cause (Leonard, 2014a). Vocabulary 
is one domain in which delays are found (Rice & Hoffman, 2015), but LI is 
often more strongly associated with severe grammar weaknesses, especially in 
the domain of  morphology (e.g., Rice, Wexler, & Hershberger 1998; Ullman 
& Pierpont, 2005). Longitudinal work by Rice and colleagues (e.g., Rice, 
2012; Rice, 2004; Rice & Hoffman, 2015) indicates that the delayed onset of  
language, characteristic of  children with LI, is typically larger for grammar 
than for vocabulary. Once underway, both the lexical and grammatical 
development of  children with LI seem to parallel the development of  typically 
developing (TD) children. 
 Rice and Hoffman (2015) modelled the growth trajectories of  children’s 
receptive vocabulary over nearly two decades. A consistently lower level of  
performance for the children with LI in comparison with their TD peers was 
found, but both groups had a generally similar growth curve. Only in the pre-
adolescent period, rate of  acquisition decelerated in children with LI. Similar 
growth patterns for children with TD and LI were also reported for measures 
of  grammatical development, including the production and grammatical 
judgment of  finiteness markings (Rice, 2012). The children with LI eventually 
reached, much later than TD peers, adult-like ceiling performance for 
production, but the more difficult judgement task remained problematic 
into adolescence. These findings from research by Rice and colleagues are 
in agreement with other large-scale longitudinal work with children with 
LI which showed persistent language delays and stability of  growth in this 
population (Beitchman, Wilson, Brownlie, Walters, & Lancee, 1996; Johnson 
et al., 1999), with differences in initial severity determining long-term language 
outcomes (Conti-Ramsden, St Clair, Pickles, & Durkin, 2012; Law, Tomblin, 
& Zhang, 2008). Moreover, these findings also correspond to recent work 
by Paradis, Jia, and Arppe (2017) who compared the acquisition of  tense 
morphology over time by bilingual children with and without LI, indicating 
developmental trajectories parallel to monolinguals with and without LI.
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 Several theories have been postulated to explain these persistent language 
delays of  children with LI (see Leonard, 2014a). The current study, aiming to 
better understand the overlap between the language profiles of  children with 
LI and bilingual children, will focus on accounts of  LI that view the disorder 
as a problem of  input or information processing (Kail, 1994; Leonard, Eyer, 
Bedore, & Grela, 1997; Leonard et al., 2007). While factors in a child’s 
social context, like bilingualism, produce variation in the language input of  
a child, in turn influencing the child’s language development, it may be that 
an inborn LI leads to differences in how children can make use of  the input. 
This hypothesis is based on findings from a growing body of  work which 
suggests that problems of  children with LI extend beyond linguistic domains 
(e.g., Henry, Messer, & Nash, 2012; Vissers, Koolen, Hermans, Scheper, & 
Knoors, 2015). Studies within the limited processing capacity framework 
have tried to integrate the linguistic and nonlinguistic weaknesses of  children 
with LI. Deficits in cognitive and perceptual mechanisms that are important 
for the acquisition of  language, such as memory (Conti-Ramsden, Ullman, 
& Lum, 2015; Gathercole, 2006; Leonard et al., 2007; Montgomery et al., 
2010), and/or general speed of  processing (Leonard et al., 2007; Miller, Kail, 
Leonard, & Tomblin, 2001), may lead to incomplete or inadequate processing 
of  the input, resulting in persistent language delays. As “cases of  incomplete 
processing are assumed to be the functional equivalent of  reductions in 
input frequency” (Leonard, 2014a; p. 289), children with LI would need 
more exposure than their TD peers to successfully acquire language. This 
hypothesis is confirmed by several studies within the context of  word 
learning (Gray, 2003b; Rice, Oetting, Marquis, Bode, & Pae, 1994; Riches, 
Tomasello, & Conti-Ramsden, 2005; for a meta-analysis, see Kan & Windsor, 
2010), and is furthermore supported by research on grammar acquisition 
showing that the effect of  LI is more pronounced on low frequency than 
high frequency structures (Leonard, Davis, & Deevy, 2007; Leroy, Parisse, & 
Maillart, 2013).
 A number of  studies investigated the implications of  these input 
dependencies for the language outcomes of  bilingual children with LI, who 
are assumed to have a weaker capacity to process input efficiently compared 
with TD children, in addition to receiving less exposure in each language 
compared with monolingual children. Research conducted in the Netherlands 
showed that bilingual children with LI performed weaker on Dutch 
vocabulary and morphology tasks relative to both bilingual TD children and 
monolingual children with LI, indicating double delays (Blom & Boerma, 
2017; Verhoeven, Steenge, Van Weerdenburg, & Van Balkom, 2011). While 
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the effect of  LI on vocabulary scores was even larger in a bilingual than 
in a monolingual group of  children, difficulty with morphology was not 
aggravated by the presence of  LI in combination with bilingualism (Blom 
& Boerma, 2017; see also, Paradis, 2010a). Together with work that did not 
identify a double delay of  bilingual children with LI on morphology (Blom, 
De Jong, Orgassa, Baker, & Weerman, 2013; Gutiérrez-Clellen, Simon-
Cereijido, & Wagner, 2008; Paradis, 2007; Paradis et al., 2017; Rothweiler, 
Chilla, & Clahsen, 2012), this supports the possibility that morphology is 
less susceptible to input effects than vocabulary (Chondrogianni & Marinis, 
2011). However, the mixed findings within the domain of  morphology also 
indicate that input effects may not always function linearly (Conti-Ramsden, 
2010) and, in addition, that other factors are likely to play a role in explaining 
the performance patterns of  bilingual children with LI, including the type of  
target structure and the characteristics of  the bilingual sample (Gathercole, 
2010; Paradis, 2010a).

Language and sustained attention
Within the limited input processing capacity framework, working memory 
has been most frequently studied to account for the language difficulties of  
children with LI. There is substantial evidence for working memory problems 
in children with LI and several studies have found associations between 
working memory and language, pointing to a possible and plausible cause of  
the weakened language skills of  these children (for a recent review, see Henry 
& Botting, 2016). Next to working memory, the role of  attention resources in 
children with LI is a focus of  recent research. Attention is a basic cognitive 
capacity which is difficult to reduce to a single definition. It can refer to a 
person’s ability to be alert, maintain focus over time, and selectively process 
relevant stimuli (Gomes, Molholm, Christodoulou, Ritter, & Cowan, 2000). 
Common conceptualizations of  attention imply strong connections between 
attention and language learning (for a review, see Ebert & Kohnert, 2011). 
For example, attention may be needed to direct a learner’s focus to relevant 
linguistic stimuli in the input before they can be processed, and to maintain 
this focus in order to prevent reduced or incomplete processing of  that input. 
Moreover, it has been hypothesized that the ability to engage and disengage 
attention at a fast pace is necessary for the processing of  rapidly presented 
stimulus sequences (Hari & Renvall, 2001), which is characteristic of  language 
input. Empirical support for the role of  attention in language learning has been 
provided by several studies, associating attention mechanisms with artificial 
word learning (Kapa & Colombo, 2014; Yoshida et al., 2011) and speech 
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processing (see Stevens & Bavelier, 2012). Together with the high comorbidity 
rate between children with LI and children with attention deficits (Tirosh & 
Cohen, 1998), this explains the interest to attention in the LI literature. 
 A growing body of  work suggests that, next to having working memory 
deficits, children with LI also have a limited attention capacity compared 
with their TD peers, even in children without comorbid attention deficit 
(hyperactivity) disorder (Ebert & Kohnert, 2011; Marton, 2008). Children 
with LI have particularly often been found to perform poorly on tasks tapping 
into sustained attention (for a meta-analysis, see Ebert & Kohnert, 2011). 
There is strong evidence that children with LI have a weak ability to maintain 
their focus on auditory stimuli during a prolonged period of  time (Dodwell 
& Bavin, 2008; Noterdaeme, Amorosa, Mildenberger, Sitter, & Minow, 
2001; Spaulding, Plante, & Vance, 2008). In addition, problems with visual 
sustained attention have also been reported (Finneran, Francis, & Leonard, 
2009), although the effects of  LI are smaller in comparison with the auditory 
domain and findings are mixed (Ebert & Kohnert, 2011).
 A number of  studies also examined the relationship between the poor 
language and sustained attention skills of  children with LI, finding positive 
associations. Work by Montgomery showed that auditory sustained attention 
accounted for more than 45% of  the variance in the online sentence 
processing of  children with LI (Montgomery, 2008), and correlated highly 
with simple and complex sentence comprehension (Montgomery, Evans, & 
Gillam, 2009). Moreover, both auditory and visual sustained attention were 
positively correlated with picture-naming performance of  children with LI 
and TD (Jongman, Roelofs, Scheper, & Meyer, 2017), and auditory sustained 
attention was furthermore found to be associated with story generation 
skills (Duinmeijer, De Jong, & Scheper, 2012). Blom and Boerma (2016) 
also investigated narrative abilities and showed that the effect of  LI on story 
generation was mediated by sustained attention, measured with an integrated 
auditory and visual continuous performance task (CPT). Finally, findings 
from two intervention studies by Ebert and colleagues (Ebert, Kohnert, Pham, 
Rentmeester-Disher, & Payestey, 2014; Ebert, Rentmeester-Disher, & Kohnert, 
2012) suggest that a treatment program designed to improve the processing 
speed and sustained attention skills of  children with LI positively influenced 
children’s language scores. These studies thus support the possibility that the 
language delays of  children with LI reflect, at least in part, a weakened ability 
to maintain attention to the stream of  linguistic information, interfering 
with how well language input is processed. The present study extends this 
research and investigates the role of  auditory and visual sustained attention 
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in explaining the effect of  LI on two core language domains, vocabulary and 
morphology, which are known to be affected by LI and by reduced input.
 The current study will analyze this within both a monolingual and bilingual 
context. As of  yet, few studies have examined sustained attention in bilingual 
children. Although bilingual children have been reported to outperform their 
monolingual peers on different attention tests, especially those involving 
conflict processing (e.g., Bialystok, 1999; Engel de Abreu, Cruz-Santos, 
Tourinho, Martin, & Bialystok, 2012), the so-called bilingual advantage is 
not ubiquitous (e.g., Duñabeitia et al., 2014) nor undisputed (Paap, Johnson, 
& Sawi, 2015). A specific bilingual benefit on sustained attention in children 
has not yet been attested and the few adult studies reveal mixed findings (Bak, 
Vega-Mendoza, & Sorace, 2014; Bialystok, Craik, & Luk, 2008; Krizman, 
Marian, Shook, Skoe, & Kraus, 2012), emphasizing the need for further 
research. In addition, work on the relation between sustained attention and 
language in bilingual children with LI is sparse, only including the intervention 
studies of  Ebert and colleagues (2012; 2014) with Spanish-English bilingual 
participants with LI. Like the work with monolingual samples (Blom & 
Boerma, 2016; Duinmeijer et al., 2012; Jongman et al., 2017; Montgomery, 
2008; Montgomery et al., 2009), these studies suggest that sustained attention 
may also contribute to the language difficulties of  children with LI growing up 
in bilingual learning settings. The current research will further explore this.

The present study
The first aim of  the present study was to investigate whether the overlap 
between the language profiles of  children with LI and bilingual children was 
temporary, or persisted over time. We used a four-group design, including 
monolingual and bilingual children with and without LI, which allowed for 
a systematic examination of  the effects of  LI and bilingualism on children’s 
language development. We focused on children’s vocabulary and morphology 
outcomes in Dutch. Negative effects of  LI were expected to emerge on both 
language domains (Krok & Leonard, 2015; Rice & Hofmann, 2015), although 
larger effects were anticipated on morphology (Rice, 2012). Given the young 
age of  the participants (5 to 8 years old) and the relatively short time span of  the 
current study (3 years), effects of  LI were furthermore assumed to remain stable 
over time (Rice, 2012). Vocabulary and morphology were also predicted to be 
negatively affected by reductions in input frequency as a result of  bilingualism 
(Hoff  et al., 2012; Paradis et al., 2016), with possibly more pronounced effects 
on vocabulary than morphology (Chondrogianni & Marinis, 2011). The gap 
between the monolinguals and bilinguals was not expected to fully close within 
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the time frame of  this study, but the effect of  bilingualism may diminish over 
time due to accumulating input in school (Farnia & Geva, 2011).
 The second aim of  the current study was to better understand why 
similarities between the language profiles of  children with LI and bilingual 
children emerge. We tested the hypothesis that the language difficulties 
of  children with LI stem from auditory sustained attention deficits, since 
consequent incomplete processing of  language input may lead to delays that 
are comparable to those originating from reductions in input frequency due to 
bilingualism. Visual sustained attention was also assessed to examine possible 
domain-general origins. Furthermore, the hypothesis was tested within 
a monolingual and bilingual context. The presence of  LI was predicted to 
impact children’s sustained attention skills, with relatively better performance 
of  children with LI on the visual compared with the auditory domain (Ebert 
& Kohnert, 2011). Sustained attention was not hypothesized to be strongly 
influenced by bilingualism, although positive effects were considered possible 
in view of  the literature on the cognitive benefit of  bilingualism (e.g., Bialystok, 
1999).
 Previous work with children with LI showed that limitations in sustained 
attention are predictive of  narrative skills (Blom & Boerma, 2016), and 
associated with sentence processing (Montgomery, 2008) and picture-naming 
(Jongman et al., 2016). We anticipated that sustained attention, and in 
particular auditory sustained attention, would also play a role in explaining 
the effect of  LI on two core language areas, i.e., vocabulary and morphology, 
which are known to be influenced by a limited amount of  input (e.g., Blom et 
al., 2012; Scheele et al., 2010) and thus likewise by the functional equivalent: 
incomplete processing of  input. Given our hypothesis that the language delays 
of  children with LI arise from a weakened ability to maintain attention to the 
stream of  linguistic information, interfering with efficient input processing, 
effects of  visual sustained attention were expected to be limited. Moreover, the 
impact of  sustained attention deficits on morphology could be less pronounced 
in comparison with vocabulary, as previous work showed that morphology is 
less susceptible to input effects than vocabulary (Chondrogianni & Marinis, 
2011). However, this may also depend on the frequency and complexity of  
the targeted structures (Paradis, 2010b; Rispens & de Bree, 2015). Finally, we 
had no clear theoretical or empirical reasons to assume substantial differences 
between the role of  sustained attention in explaining the effect of  LI on 
monolingual or bilingual children’s language skills.
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Methods

Participants
The data from the current study were collected within a large-scale longitudinal 
project that aimed to investigate the linguistic and cognitive development of  
children with diverse language backgrounds in the Netherlands. Four groups, 
monolingual and bilingual children with and without LI, were followed from 
2014 to 2016 and tested once a year (mean = 11 months). Children were 
around age 5 or 6 at the first wave of  testing, and around age 7 or 8 at the third 
and last wave. For the present study, a matched subsample of  this large-scale 
project was selected to be able to control for factors such as age, nonverbal 
intelligence (NVIQ) and socio-economic status (SES) when comparing 
different groups of  children, as these factors may influence children’s 
language skills (Conti-Ramsden et al., 2012; Hart & Risley, 1995). The group 
of  bilingual children with LI (BILI) was the smallest (N=33) and therefore the 
basis for our participant match. Before wave 3, one child in the BILI group 
transferred to a school for children with an intellectual disability and was 
therefore excluded from the current study, resulting in groups of  32 children 
each (total N=128). Each child in the BILI group was matched to a bilingual 
typically developing child (BITD), a monolingual typically developing child 
(MOTD) and a monolingual child with LI (MOLI). In cases where matching 
on child level was not possible, a child was matched on group level. Age, 
NVIQ, SES, gender and, for the bilingual children, exposure to Dutch, were 
taken into account. 
 Group characteristics are displayed in Table 1. There were no significant 
differences between the four groups of  children in age in months at wave 1 
(F(3,124) = .25, p = .86, ηp

2 < .01), wave 2 (F(3,124) = .03, p = .99, ηp
2 < .01), 

nor wave 3 (F(3,124) = .07, p = .98, ηp
2 < .01). NVIQ, tested with the short 

version of  the Wechsler Nonverbal-NL (Wechsler & Naglieri, 2008), did not 
significantly differ between the groups of  children either (F(3,124) = 1.02, 
p = .39, ηp

2 = .02). In addition, no differences emerged in SES (H(3) = 5.5, 
p = .14), which was indexed by the average education level of  the child’s 
parents and measured on a nine-point scale. There were also no gender 
differences between the four groups of  children (χ2(3, N=128) = 6.4, p = .09), 
although there were relatively many boys in the groups of  children with LI. 
Finally, the bilingual groups did not significantly differ in exposure to Dutch 
before the age of  4 (F(1,61) = .68, p = .41, ηp

2 = .01), nor current exposure to 
Dutch at home (F(1,62) = 2.5, p = .12, ηp

2 = .04). The Questionnaire for Parents 
of  Bilingual Children (PaBiQ; Tuller, 2015), administered at wave 1, measured 
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the exposure to Dutch before the age of  4 as the percentage of  input in Dutch 
that the child received before this age (both inside and outside home context), 
relative to the total amount of  language input. The PaBiQ measured current 
exposure to Dutch at home as the percentage of  input in Dutch, relative to the 
total amount of  language input, that the child heard from its mother, father, 
siblings and other adults who had frequent contact with the child.

Criteria for LI
All children in the MOLI and BILI groups had been diagnosed with LI before 
the start of  this research. They were diagnosed with LI by licensed clinicians 
according to standardized criteria. The children with LI obtained a score of  
at least 2 standard deviations (SD) below the mean on an overall score of  a 
standardized language assessment test battery or a score of  at least 1.5 SD 
below the mean on two out of  four subscales of  this standardized language 
assessment (Stichting Siméa, 2014). The most commonly used test batteries 
include the Dutch version of  the Clinical Evaluation of  Language Fundamentals 
(CELF-4-NL; Kort, Schittekatte, & Compaan, 2008), and the Schlichting 
Test for Language Production and Comprehension (Schlichting & Lutje Spelberg, 
2010ab). In addition, a guideline focusing on the assessment of  bilingual 
children is provided by Stichting Siméa (2016), stating the need for a bilingual 
anamnesis and, if  possible, evaluation of  the first and second language. 
 At wave 1 and 2, all 64 children in the MOLI and BILI groups met the 
criteria for LI that were specified above. At wave 3, eight children (four 
bilingual and four matched monolingual children) did not meet these criteria 
anymore, confirming the fluid developmental pathways for language (Reilly 
et al., 2014). Given their history of  LI and the long-term persistence of  the 
language problems (Scarborough & Dobrich, 1990), we did not exclude these 
children. All children who participated in the present study had no intellectual 
disability (NVIQ range from 70-130), hearing impairment, severe articulatory 
difficulties or diagnosed attention deficit disorder. At the start of  the research, 
63 children with LI attended special education and one child with LI attended 
regular education with ambulatory care. During the study, 14 children with 
LI (five bilingual and nine monolingual) transferred from special to regular 
education. All TD children attended regular elementary schools and did not 
have documented language problems.
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Criteria for bilingualism
Information about the home language environment of  the children was 
provided by the parental questionnaire (PaBiQ; Tuller, 2015). A child was 
assigned to the monolingual group if  both parents were native speakers of  
Dutch and always spoke Dutch to the child. A child was considered bilingual 
if  at least one parent was a native speaker of  another language than Dutch 
and spoke their mother tongue with the child for an extensive period of  the 
child’s life. All bilingual children who participated in this study were born 
in the Netherlands and learned Dutch as a second language. As elementary 
school starts at age 4 in the Netherlands, all children had received at least 
approximately one year of  schooling in Dutch before the first wave of  testing. 
The first languages of  the bilingual TD children included Turkish (N=14), 
Tarifit-Berber (N=10). and Moroccan Arabic (N=8). The first languages of  
the bilingual children with LI were Turkish (N=10), Moroccan Arabic (N=7), 
Egyptian Arabic (N=3), Tarifit-Berber (N=2), Dari (N=2), Chinese (N=1), 
Pashto (N=1), Suryoyo (N=1), Kirundi (N=1), Russian (N=1), Portuguese 
(N=1), Danish (N=1) and Frisian (N=1). 

Materials and procedures
The current study was part of  a large-scale project which was approved by the 
Standing Ethical Assessment Committee of  the Faculty of  Social and Behavioral 
Sciences at Utrecht University. Parents of  participants signed an informed 
consent form. Children were individually tested in a quiet room at their school. 
Trained research assistants followed a strict protocol and administered a test 
battery, consisting of  language, memory and attention tasks, in two separate 
sessions. Each test session lasted approximately one hour. Receptive vocabulary, 
morphology and sustained attention were all assessed in the second session. 
Similar procedures were used at each wave of  testing.

Language
Receptive vocabulary was tested at all three waves with the Peabody Picture 
Vocabulary Test (PPVT-III-NL; Schlichting, 2005), which is a standardized test 
designed for a wide age range (2;3-90 years). Participants hear a target word 
and have to pick the correct referent out of  four pictures. The task is divided 
in 17 sets, which increase in difficulty, with 12 target words in each set. We 
administered the PPVT-III-NL according to the official guidelines and thus 
determined the starting set based on a child’s age. The task was terminated 
when a child picked the incorrect referent picture nine or more times in a set. 
Raw scores were used in the analyses. 
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 Grammatical morphology was assessed at all three waves with a subtest 
of  the Dutch Language Proficiency Test for All Children (Taaltoets Alle Kinderen 
(TAK); Verhoeven & Vermeer, 2001), suitable for children aged 4 to 9. 
The subtest ‘Word Formation’ elicits twelve noun plurals and twelve past 
participles, including both regularly and irregularly inflected nouns and 
verbs. Children are presented with a picture and asked to finish an incomplete 
sentence uttered by the experimenter, hereby eliciting the plural of  a noun 
(e.g., Dit is één lepel, dit zijn twee…? Lepels. [This is one spoon, these are two…? 
Spoons]) or the past participle of  a verb (e.g., Hier zie je Paul op de bank zitten. 
Gisteren heeft hij ook al op de bank…? Gezeten. [Here you see Paul sitting on the 
couch, yesterday he has also… on the couch? Sat.]). Accuracy was scored offline 
by a native speaker of  Dutch and the number of  items correct (maximum = 
24) was used in the analyses.

Sustained attention
Sustained attention was measured at wave 1 with an integrated visual and 
auditory continuous performance task (CPT), which was based on the 
IVA+Plus (Sandford & Turner, 2004) and identical to the task used in Blom and 
Boerma (2016). The task was administered on a laptop using the experimental 
software E-Prime 2.0 (Schneider, Eschman, & Zuccolotto, 2002). Children 
were presented with visual and auditory stimuli that could either be a target 
(number ‘1’) or a distractor (number ‘2’). Each visual stimulus was presented 
for 167 milliseconds. Irrespective of  modality, children were asked to press the 
space bar in response to a target stimulus, but to refrain from responding when a 
distractor appeared. The test included 168 trials, excluding the practice phase, in 
which visual and auditory targets (N=84) and distractors (N=84) were randomly 
and interspersedly presented. The task lasted approximately 10 minutes, during 
which children were required to stay alert and maintain their attention. 
 Response sensitivity on this task was scored as d’ (Macmillan & Creelman, 
2005). For visual sustained attention, this inherently dual score reflects 
percent correct responses to visual targets (hits) relative to percent incorrect 
responses to visual distractors (false alarms). For auditory sustained attention, 
correct and incorrect responses to auditory targets and distractors were used, 
respectively. By taking into account both hits and false alarms, this score 
controls for potential response bias, such as a child pressing the space bar in 
response to each stimulus. Correct responses to the target with a reaction time 
below 100 milliseconds were excluded (< 1% of  all trials). The d’ statistic is 
calculated as follows: d’ = z(hits) − z(false alarms). The higher the statistic, 
the better the child’s response sensitivity. Macmillan and Creelman (2005;  
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p. 8) indicate that proportions correct between .6 and .9 roughly correspond 
to d’ values between 0.5 and 2.5. 

Data-analysis
All statistical analyses were done with SPSS 22 (IBM Corp., 2013). Exploration 
of  the data indicated that the dependent variables were normally distributed. 
NVIQ and SES were added as covariates in all analyses to ensure that these 
background variables could not influence the results. We first investigated 
the effects of  LI and bilingualism on children’s language skills over time, 
and on their visual and auditory sustained attention measured at wave 1. 
A 3×2×2 mixed-design analysis of  covariance (ANCOVA) was conducted 
for vocabulary and morphology scores separately. Time (Wave 1, 2, 3) was 
included as within-subjects factor, and Language Group (monolingual, 
bilingual) and Impairment Status (TD, LI) as between-subjects factors. For 
sustained attention, a multivariate ANCOVA included Impairment Status 
(TD, LI) and Language Group (monolingual, bilingual) as fixed factors and 
auditory and visual sustained attention as dependent variables. Given the 
difference in modality, we were hesitant to view the two dependent variables 
as part of  one and the same construct and we thus opted for a multivariate 
ANCOVA instead of  a mixed-design ANCOVA (both analyses, however, 
showed the same patterns). Post-hoc tests were conducted in case significant 
interactions between the factors in the analyses were observed.
 Subsequently, mediation analyses in the monolingual and bilingual group 
separately were performed with the PROCESS application for SPSS of  
Hayes (2013), aiming to find relationships between Impairment Status (the 
independent variable X), sustained attention (the mediator M), and children’s 
language skills (the dependent variable Y). One important prerequisite of  this 
model is that a cause must precede an effect in time. That is, a change in X 
must have time to affect a change in M, which, again, must have time to affect 
a change in Y. To meet the requirement of  temporal precedence, we used 
children’s language outcomes at wave 2 and 3 as dependent variables, and 
sustained attention measured at wave 1 as mediator. The group distinction 
(TD-LI), which was the independent variable, was based on assessments 
prior to wave 1. A visual representation of  the mediation model is depicted in 
Figure 1. Separate mediation analyses were done for each language domain 
at wave 2 and 3 to assess the stability of  the effect, and for auditory and visual 
sustained attention, due to a high correlation between the two (r = .67, p < 
.001). To control for possible effects of  language background, all analyses 
described above were also conducted for a subsample of  the participants, 
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excluding bilingual children with LI who had a different first language than 
the bilingual TD children. Analyses yielded similar results and are therefore 
not reported.

Figure 1: Mediation model.

Results

Language development
Vocabulary
Table 2 presents the means and SDs of  children’s performance on the PPVT-
III-NL, measuring receptive vocabulary. Results revealed a significant main 
effect of  Time (F(2,238) = 284.1, p < .001, ηp

2 = .71), indicating that the 
vocabulary size of  children increased over time, with significant differences 
across all three waves (all p < .001). Furthermore, significant main effects 
of  Impairment Status (F(1,119) = 33.3, p < .001, ηp

2 = .22) and Language 
Group (F(1,119) = 26.2, p < .001, ηp

2 = .18) were found. Children with LI 
and bilingual children had lower vocabulary scores than TD and monolingual 
children, respectively. A significant interaction effect of  Time × Language 
Group also emerged (F(2,238) = 3.1, p = .047, ηp

2 = .03) and will be discussed 
below. Other interactions were not significant. NVIQ was a significant 
covariate (F(1,119) = 18.0, p < .001, ηp

2 = .13), while SES was not.
 Post-hoc analyses were performed to unpack the interaction between Time 
× Language Group. Univariate ANCOVA’s testing group performance on the 
PPVT-III-NL at wave 1, 2 and 3 separately showed a significant effect of  
Language Group at each wave. The magnitude of  the effect decreased, being 
large at Wave 1 and medium at Wave 2 and 3 (Wave 1: p < .001, ηp

2 = .18; 
Wave 2: p < .001, ηp

2 = .10; Wave 3: p = .001, ηp
2 = .09). Thus, the difference 

in vocabulary size between the monolingual and bilingual children became 
smaller over time, although the gap was not fully closed. 
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Table 2: Dutch receptive vocabulary skills of  the four groups of  children (raw scores 
PPVT).

  PPVT (raw) Wave 1 PPVT (raw) Wave 2 PPVT (raw) Wave 3

 Na Mean (SD) Range Mean (SD) Range Mean (SD) Range

MOTD 32 86.6 (10.4) 57-103 98.5 (9.6) 79-122 103.8 (8.9) 82-124

MOLI 32 76.5 (9.2) 54-93 86.6 (11.9) 62-110 95.9 (10.1) 73-114

BITD 32 75.8 (10.5) 57-97 87.8 (11.5) 64-104 96.2 (12.4) 70-125

BILI 32 62.9 (13.3) 33-86 77.8 (15.5) 53-106 86.3 (14.0) 58-114

Note: MOTD = monolingual typically developing; MOLI = monolingual language impaired; BITD = bilingual 
typically developing; BILI = bilingual language impaired; PPVT = Peabody Picture Vocabulary Test
a  For one child in the MOTD group and one child in the BITD group, raw PPVT scores at wave 1 
were not available due to incorrect assessment procedures. Moreover, raw PPVT scores at wave 2 
were not available for one child in the BITD group.

Morphology
Table 3 presents the means and SDs of  children’s performance on the TAK 
Word Formation task, measuring grammatical morphology. Results revealed 
a significant main effect of  Time (F(2,242) = 167.6, p < .001, ηp

2 = .58), 
indicating that children’s performance on the word formation task improved 
over time, with significant differences across all three waves (all p < .001). 
In addition, a significant main effect of  Impairment Status (F(1,121) = 65.8,  
p < .001, ηp

2 = .35) and a significant main effect of  Language Group (F(1,121) = 
16.4, p < .001, ηp

2 = .12) emerged. Children with LI and bilingual children had 
weaker morphological skills than TD and monolingual children, respectively. 
There were no significant interaction effects. NVIQ was a significant covariate 
(F(1,120) = 4.3, p = .04, ηp

2 = .04), while SES was not.

Table 3: Dutch morphology skills of  the four groups of  children (raw scores TAK 
Word Formation).

  TAK Word Wave 1 TAK Word Wave 2 TAK Word Wave 3

 Na Mean (SD) Range Mean (SD) Range Mean (SD) Range

MOTD 32 15.3 (3.8) 7-23 18.6 (3.5) 11-24 20.5 (3.6) 11-24

MOLI 32 10.0 (3.7) 2-17 12.3 (4.1) 4-22 15.5 (3.9) 8-23

BITD 32 11.7 (5.1) 0-20 15.3 (4.3) 6-21 18.1 (3.9) 10-24

BILI 32 6.5 (4.7) 0-15 11.0 (3.8) 0-19 12.7 (5.1) 3-24

Note: MOTD = monolingual typically developing; MOLI = monolingual language impaired; BITD = bilingual 
typically developing; BILI = bilingual language impaired; TAK = Taaltoets Alle Kinderen
a  For one child in the BILI group, raw TAK scores at wave 1 were not available due to a refusal to cooperate.
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Sustained attention
Table 4 presents the performance per group on the CPT, split up for auditory 
and visual stimuli. A multivariate ANCOVA with CPT Auditory and CPT 
Visual as dependent variables and Impairment Status and Language Group 
as independent variables revealed a significant negative effect of  Impairment 
Status (F(2, 121) = 10.9, p < .001, ηp

2 = .15), whereas there was no main 
effect of  Language Group nor an interaction effect of  Impairment Status × 
Language Group. NVIQ was a significant covariate (F(2,121) = 13.5, p < .001, 
ηp

2 = .18), while SES was not. Bonferroni-corrected pairwise comparisons 
showed that children with LI scored more poorly on the auditory (F(1,122) 
= 11.2, p = .001, ηp

2 = .08) as well as the visual (F(1,122) = 21.4, p < .001, 
ηp

2 = .15) component of  the CPT in comparison with their TD peers. Paired 
samples t-tests in each group separately indicated that both the monolingual 
TD children (t(31) = 2.6, p = .01, d = .28) and the monolingual children with 
LI (t(31) = 2.3, p = .03, d = .46) performed significantly better on the auditory 
stimuli than on the visual stimuli. There were no differences between the two 
components of  the CPT in both bilingual groups. Below, mediation analyses 
investigating the role of  auditory and visual sustained attention in explaining 
the effect of  LI on the children’s language outcomes will be conducted 
separately for the monolingual and bilingual group of  children. 

Table 4: Performance on the sustained attention task (CPT d-prime).

  CPT (d’) Auditory CPT (d’) Visual

 N Mean (SD) Range Mean (SD) Range

MOTD 32 2.33 (0.9) .53-4.08 2.09 (0.8) -.05-3.67

MOLI 32 1.72 (1.0) -.27-3.84 1.31 (0.8) .14-3.63

BITD 32 2.05 (0.8) -.13-4.08 2.02 (0.9) .22-4.08

BILI 32 1.51 (1.0) -.34-3.41 1.36 (1.0) -.78-3.67

Note: MOTD = monolingual typically developing; MOLI = monolingual language impaired; 
BITD = bilingual typically developing; BILI = bilingual language impaired; 
CPT = Continuous Performance Task
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Effect of  LI in the monolingual group
Table 5 presents the results of  the mediation analyses investigating the 
effects of  auditory and visual sustained attention on the relation between 
Impairment Status and language outcomes in the monolingual group of  
children. To determine whether the effect of  Impairment Status on children’s 
language outcomes is significantly reduced due to sustained attention (i.e., 
the indirect or mediation effect), bootstrapped tests (5.000 – bias-corrected) 
and confidence intervals were used, as these are more reliable than p-values. 
Meaningful mediation is assumed if  zero is not included in the confidence 
intervals of  the indirect effects. The results indicate that auditory sustained 
attention mediated the effect of  LI on both vocabulary at wave 2 and 3, and 
grammatical morphology at wave 2 and 3. At wave 2, the index of  mediation 
(the standardized indirect effect) was slightly larger for vocabulary (b = -.08, 95% 
CI [-.22, -.01]) than morphology (b = -.05, 95% CI [-.18, -.001]), but there was 
substantial overlap in confidence intervals, indicating that reliable differences 
cannot be assumed. The index of  mediation was the same for both domains at 
wave 3 (vocabulary: b = -.07, 95% CI [-.21, -.002]; morphology: b = -.07, 95% 
CI [-.19, -.01]). Although auditory sustained attention significantly reduced the 
effect of  Impairment Status on children’s language outcomes, it only accounted 
for part of  the relationship. The direct effect of  Impairment Status on children’s 
language outcomes remained significant when auditory sustained attention 
was controlled for. Results furthermore showed that visual sustained attention 
was not a meaningful mediator, as it did not significantly reduce the relation 
of  X on Y. Correlations between children’s language and sustained attention 
skills and visual representations of  the mediation models are provided in the 
supplemental materials (Table 1 and Figures 1-4, respectively).
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Table 5: Mediation effects of  auditory and visual sustained attention on the relation 
between Impairment Status and language outcomes in the monolingual group of  children.

Auditory Visual

   95% CI 95% CI

Language Outcome Wave Effect b Lower Upper b Lower Upper

Vocabulary

2

Total effect -10.75 -16.27 -5.23 -10.75 -16.27 -5.23

Direct effect -8.79 -14.29 -3.30 -9.45 -15.53 -3.36

Indirect effect -1.96 -5.78 -.14 -1.31 -5.23 1.16

3

Total effect -6.31 -11.03 -1.59 -6.31 -11.03 -1.59

Direct effect -4.94 -9.73 -.16 -4.05 -9.11 1.01

Indirect effect -1.36 -4.67 -.04 -2.26 -6.59 .01

Morphology

2

Total effect -5.83 -7.82 -3.85 -5.83 -7.82 -3.85

Direct effect -5.32 -7.35 -3.29 -5.30 -7.48 -3.12

Indirect effect -.51 -1.74 -.01 -.53 -1.79 .26

3

Total effect -4.51 -6.39 -2.63 -4.51 -6.39 -2.63

Direct effect -3.87 -5.76 -1.99 -3.91 -5.97 -1.85

Indirect effect -.64 -1.68 -.06 -.60 -1.99 .18

Note: CI = Confidence Interval; Meaningful mediation effects in boldface. The total effect is the effect of  
Impairment Status (X) on Language (Y), excluding Sustained Attention (M). The direct effect is the effect of  
Impairment Status (X) on Language (Y), controlling for Sustained Attention (M). The indirect effect is the effect 
of  Impairment Status (X) on Language (Y) through Sustained Attention (M).

Effect of  LI in the bilingual group
Table 6 presents the results of  the mediation analyses investigating the 
effects of  auditory and visual sustained attention on the relation between 
Impairment Status and language outcomes in the bilingual group of  children. 
Bootstrapped tests (5.000 – bias-corrected) and confidence intervals were again 
used to determine whether sustained attention significantly reduced the effect 
of  Impairment Status on vocabulary and morphology. The results from the 
analyses in the bilingual group suggest that both auditory and visual sustained 
attention act as partial mediators of  the effect of  LI on language abilities 
in both language domains and at both time points. At wave 2, the index of  
mediation was larger for vocabulary (auditory: b = -.10, 95% CI [-.25, -.02]; 
visual: b = -.14, 95% CI [-.29, -.04]) than morphology (auditory: b = -.08, 95% 
CI [-.20, -.02]; visual: b = -.08, 95% CI [-.22, -.004]), but there was substantial 
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overlap in confidence intervals, indicating that reliable differences cannot be 
assumed. At wave 3, the reverse pattern was seen in the analyses with visual 
sustained attention (vocabulary: b = -.09, 95% CI [-.23, -.01]; morphology: b 
= -.11, 95% CI [-.25, -.02]). In the analyses with auditory sustained attention, 
the index was the same for both domains at wave 3 (vocabulary: b = -.08, 95% 
CI [-.20, -.01]; morphology: b = -.08, 95% CI [-.22, -.01]). Correlations between 
children’s language and sustained attention skills and visual representations 
of  the mediation models are provided in the supplemental materials (Table 2 
and Figures 5-8, respectively).

Table 6: Mediation effects of  auditory and visual sustained attention on the relation 
between Impairment Status and language outcomes in the bilingual group of  children.

Auditory Visual

   95% CI 95% CI

Language Outcome Wave Effect b Lower Upper b Lower Upper

Vocabulary

2

Total effect -9.82 -16.22 -3.42 -9.82 -16.22 -3.42

Direct effect -7.08 -13.43 -.73 -6.15 -12.57 .26

Indirect effect -2.74 -6.67 -.62 -3.67 -8.15 -.94

3

Total effect -10.02 -16.36 -3.68 -10.02 -16.36 -3.68

Direct effect -7.95 -14.37 -1.53 -7.71 -14.34 -1.08

Indirect effect -2.07 -5.55 -.29 -2.31 -6.25 -.26

Morphology

2

Total effect -4.44 -6.48 -2.40 -4.44 -6.48 -2.40

Direct effect -3.76 -5.82 -1.70 -3.67 -5.80 -1.55

Indirect effect -.68 -1.83 -.13 -.77 -2.17 -.03

3

Total effect -5.57 -7.77 -3.38 -5.57 -7.77 -3.38

Direct effect -4.77 -6.97 -2.57 -4.48 -6.71 -2.25

Indirect effect -.80 -2.26 -.14 -1.09 -2.75 -.23

Note: CI = Confidence Interval; Meaningful mediation effects in boldface. The total effect is the effect of  
Impairment Status (X) on Language (Y), excluding Sustained Attention (M). The direct effect is the effect of  
Impairment Status (X) on Language (Y), controlling for Sustained Attention (M). The indirect effect is the effect 
of  Impairment Status (X) on Language (Y) through Sustained Attention (M).
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Discussion

The present study aimed to investigate the effects of  an inborn language 
impairment (LI) and bilingualism on children’s language proficiency over 
time. Moreover, we addressed the question why this child-internal and child-
external factor, respectively, produce overlap in children’s language profiles 
(e.g., Paradis, 2005). For the latter, we hypothesized that the language 
difficulties of  children with LI stem from auditory sustained attention 
deficits, leading to incomplete processing of  incoming language. As Leonard 
(2014a) mentioned, “cases of  incomplete processing are assumed to be the 
functional equivalent of  reductions in input frequency” (p. 289), which draws 
a parallel between the origins of  the language difficulties of  children with LI 
and bilingual children, whose language skills are influenced by the distributed 
nature of  their language input (Hoff  et al., 2012). Two core language domains, 
i.e., vocabulary and morphology, were chosen as our outcome variables, 
as these are known to be affected by LI (Krok & Leonard, 2015; Rice & 
Hofmann, 2015) as well as by reduced input as a result of  bilingualism (Blom 
et al., 2012; Scheele et al., 2010).
 With a four-group design, including monolingual and bilingual children 
with and without LI, we first examined the effects of  LI and bilingualism on 
children’s language development in Dutch. Vocabulary and morphology were 
assessed longitudinally and the results showed that, on both language domains 
and at each time point, the typically developing (TD) children outperformed 
the children with LI and the monolingual children outperformed the bilingual 
children. These findings correspond to previous work that identified persistent 
language delays of  both children with LI (Rice, 2012; Rice & Hofmann, 2015) 
and bilingual children (Cobo-Lewis et al., 2002; Farnia & Geva, 2011; Paradis 
et al., 2016). However, we also found important differences in the way in 
which LI and bilingualism influenced a child’s language development. Effects 
of  LI on vocabulary and morphology were large and remained stable over 
time, as expected (Rice, 2012). The effect of  bilingualism on morphology also 
remained stable over time, likely due to a number of  irregular items in our 
morphology task which have a low type frequency and are typically acquired 
at a late age (see Boerma, Wijnen, Leseman, & Blom, 2017), but this effect 
was considerably smaller in magnitude than the effect of  LI. Moreover, the 
difference in vocabulary size between the monolingual and bilingual children 
diminished over time, like in Farnia and Geva (2011). Despite persistent 
language delays in both groups, the most extensive overlap between the 
language profiles of  the children with LI and bilingual children was thus 
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evident on vocabulary in early (pre)school years. Future longitudinal research 
covering a longer period of  time is needed to examine whether the overlap 
further reduces in later developmental stages. 
 To understand the source of  this overlap, we furthermore investigated the 
effects of  LI and bilingualism on children’s auditory and visual sustained 
attention skills, and explored the role of  sustained attention in explaining the 
effects of  LI on children’s language outcomes. In accordance with the meta-
analysis of  Ebert and Kohnert (2011), we found that the children with LI had 
a weaker ability to maintain their attention to the auditory and visual stimuli 
of  the continuous performance task (CPT) than the TD children. Contrary to 
our predictions, the children with LI did not have more extensive problems 
with the auditory than the visual stimuli. Instead, the monolingual children 
with LI, like their monolingual TD peers, showed the reverse pattern, with a 
better performance on the auditory component of  the CPT. This finding may 
be related to the integrated set-up of  our task, in which auditory and visual 
stimuli were interspersedly presented during a prolonged period of  time. To 
accurately respond to the visual targets and distractors, children were required 
to stay focused on the computer screen, whereas a quick look in another 
direction did not necessarily affect responses to auditory stimuli. Interestingly, 
this task effect did not influence the sustained attention performance of  the 
bilingual children, both TD and LI, whose response sensitivity on the two 
modalities did not differ. It would be worthwhile to examine whether the use 
of  a different sustained attention measure, with separate blocks of  only visual 
or only auditory stimuli, would show the same results. We will come back 
to the discrepancy between the monolingual and bilingual children when 
discussing the outcomes of  the mediation analyses. 
 While the results showed that LI was associated with weak sustained 
attention, no effect of  bilingualism was found. Monolingual and bilingual 
participants scored equally well on the auditory and visual components of  
the CPT. Previous work reported a bilingual advantage on different attention 
measures (e.g., Bialystok, 1999; Engel de Abreu et al., 2012), but, to our 
knowledge, the current study is the first to specifically investigate sustained 
attention in bilingual children. Although Krizman and colleagues (2012) 
found better performance of  bilingual adults in comparison with monolingual 
adults on a task targeting sustained attention, other adult studies failed to find 
this specific advantage (Bak et al., 2014; Bialystok et al., 2008). There are 
several factors that have been shown to moderate the effect of  bilingualism 
on attention (and other aspects of  cognition), which may explain the mixed 
findings in the literature and the absent positive effect of  bilingualism in the 
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current study. For example, a number of  studies have shown that cognitive 
advantages are limited to bilinguals who are proficient in both languages 
(Carlson & Meltzoff, 2008; Poarch & Van Hell, 2012; Weber, Johnson, Riccio, 
& Liew, 2016) or emerge as an effect of  growing bilingual proficiency (Blom, 
Küntay, Messer, Verhagen, & Leseman, 2014; Crivello et al., 2016). It may 
thus be that the language proficiency of  the bilingual children in our sample 
was not sufficiently strong for cognitive advantages to develop. In addition, 
it is also conceivable that bilinguals benefit from their bilingual language 
experience on certain cognitive measures, but not on others, as Bialystok and 
colleagues (2008) argue. Although common measures for sustained attention 
(including the measure used in the present study) require a degree of  response 
inhibition, they involve simple stimuli and a rule dictating when to respond or 
refrain from responding. In contrast, measures such as the Simon or Stroop 
task, which also tap into attentional processing and on which a bilingual 
advantage has often been found, use complex stimuli with multiple features 
that include a salient conflict (direction vs. position or word vs. color). Such 
conflict-monitoring is trained by interactions in bilingual contexts, explaining 
why a bilingual benefit may be limited to tasks that require substantial conflict 
resolution (for an elaborate discussion, see Bialystok et al., 2008). Nevertheless, 
even on those measures that require substantial conflict resolution, bilingual 
advantages are not always found (e.g., Antón et al., 2014; Duñabeitia et 
al., 2014), indicating that it is yet unclear under which specific conditions a 
bilingual benefit emerges.
 To explore relations between the poor language abilities and the poor 
sustained attention skills of  children with LI, we performed mediation 
analyses. Results showed that auditory sustained attention mediated the effect 
of  LI on children’s language outcomes. This effect was stable, emerging on 
vocabulary and morphology, at wave 2 and 3, in the monolingual and bilingual 
group. These findings are in line with previous research that indicated positive 
associations between language and sustained attention in children with LI 
(Blom & Boerma, 2016; Duinmeijer et al., 2012; Ebert et al., 2012; Ebert et 
al., 2014; Jongman et al., 2017; Montgomery, 2008; Montgomery et al., 2009). 
Although we hypothesized that sustained attention effects would be more 
pronounced on vocabulary than morphology, as a result of  their susceptibility 
to input effects (Chondrogianni & Marinis, 2011), reliable differences between 
the two language domains were not found. As was mentioned before, this may 
be due to the complex irregular structures included in our morphology task 
(see Gathercole, 2010; Paradis, 2010b). The inclusion of  only regular items 
could possibly lead to different results and is an interesting venue for future 
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research. Contrary to auditory sustained attention, visual sustained attention 
did not act as a meaningful mediator of  the effect of  LI on monolingual 
children’s language skills. This contrast between the auditory and visual 
modality seems to confirm our hypothesis that the language difficulties of  
the monolingual children with LI reflect, at least in part, a domain-specific 
weakened ability to maintain attention to auditory information, leading to 
incomplete processing of  incoming language input. Thus, while reductions 
in input frequency cause language delays in bilingual children, the functional 
equivalent may impair the language proficiency of  children with LI, resulting 
in partially overlapping language profiles.
 In contrast to the monolingual children and contrary to our expectations, 
visual sustained attention did mediate the effect of  LI on the vocabulary and 
morphology scores of  bilingual children. Moreover, as mentioned before, 
there was also a discrepancy between the monolinguals and the bilinguals 
in terms of  relative performance on the visual and auditory components of  
the CPT. While the two monolingual groups of  children scored better on the 
auditory than the visual stimuli, the two bilingual groups performed equally 
well on both modalities. These discrepancies in our findings between the 
monolinguals and bilinguals may be related to research which showed that 
bilingual children attend more to visual speech cues in the environment in 
comparison with monolingual children, for whom these cues are redundant 
(Pons, Bosch, & Lewkowicz, 2015). In support of  the complex task of  dual 
language acquisition, bilinguals may exploit such visual information during 
social interactions more than monolinguals, enhancing the importance 
of  visual sustained attention for successful language learning in bilingual 
contexts. If  a child is less able to make use of  these visual cues, due to poor 
visual sustained attention, this will hinder their acquisition of  language, 
which is what the results from the present study suggest. Another possibility is 
that bilingual children rely more on orthographic learning than monolingual 
children to boost their second language skills. Several studies have shown that 
vocabulary learning in different populations, including bilinguals (Vadasy & 
Sanders, 2016) and children with LI (Ricketts, Dockrell, Patel, Charman, & 
Lindsay, 2015), benefits from the presence of  orthography. It may be that these 
orthographic facilitation effects are particularly strong in the context of  dual 
language learning, explaining why visual sustained attention mediated the 
effect of  LI on language in the bilingual group of  children. Future research is 
necessary to investigate this hypothesis.
 An alternative explanation for our findings could be that relations between 
children’s poor language abilities and poor sustained attention skills emerged 
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as a result of  a task effect. It may be that children need sustained attention 
to successfully complete the vocabulary and morphology task that we used 
to assess language competence. While this alternative interpretation cannot 
be ruled out, it does not accurately explain the discrepancy in our results 
between the auditory and the visual domain in the monolingual group of  
children. During both the vocabulary and the morphology task, children were 
required to maintain their attention to pictures as well as verbally presented 
words or sentences. If  our findings were a mere reflection of  task effects, both 
visual and auditory sustained attention would be expected to play a role. To 
investigate if  attention influences children’s language performance in a task or 
also their language learning process, follow-up research could consider using 
measures from spontaneous speech data or using an experimental paradigm 
in which attention load is manipulated. 
 Although the findings from this study point to the importance of  attention 
resources for the language proficiency of  children with LI, they also indicate 
that sustained attention deficits only accounted for part of  the effect of  LI on 
children’s language skills. This is not surprising, as LI is a complex multifaceted 
disorder with no single underlying cause (Bishop, 2006). Future research is 
recommended to investigate multiple cognitive risk factors of  LI, for example 
including both sustained attention and working memory, considering their 
individual contributions to the language deficit as well as how they interact. 
Moreover, future work needs to study the bidirectional relationships between 
language and cognition to further understand the behavioral profile of  children 
with LI. The current study explored the effect of  cognition on language, but 
reverse influences of  language proficiency on cognition are also likely (e.g., 
Fuhs & Day, 2011; Kuhn, Willoughby, Vernon-Feagans, Blair, & The Family 
Life Project Key Investigators, 2016) and could explain the co-occurrence of  
linguistic and nonlinguistic weaknesses of  children with LI (but, see Gooch, 
Thompson, Nash, Snowling, & Hulme, 2016). Finally, this study was limited 
by the heterogeneous sample of  bilingual children, restricting the possibility to 
draw conclusions about specific groups. The bilingual children in our sample 
all learned Dutch as a second language, but varied considerably in degrees of  
exposure to Dutch and first language background. Such factors influence the 
severity and persistence of  a bilingual child’s language delay (e.g., Blom et al., 
2012; Paradis, 2010b), and are important to take into account in future work. 
 To conclude, the current study provided insight into the persistence and 
origins of  the partially overlapping language profiles of  bilingual children and 
children with LI. Our results showed that the language abilities of  bilingual 
children and children with LI were persistently weaker than the language 
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skills of  monolingual and TD children, respectively. The overlap between the 
language profiles of  bilingual children and children with LI was particularly 
large for vocabulary in early (pre)school years and diminished over time. 
Furthermore, our findings indicate that the overlap may be explained by the 
weakened ability of  children with LI to maintain attention to the stream 
of  linguistic information, interfering with how well incoming language is 
processed. While reductions in input frequency cause language delays in 
bilingual children, the functional equivalent, i.e., incomplete processing of  
input, may impair the language proficiency of  children with LI. Next to 
auditory sustained attention, visual sustained attention also partly accounted 
for the language difficulties of  bilingual children with LI, in contrast to their 
monolingual peers. These outcomes prompt further research on relations 
between LI, language skills and cognition in both monolingual and bilingual 
learning settings. 
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Supplemental materials – Correlations and mediation analyses

Correlations

Table 1: Correlations between language outcomes and sustained attention in the 
monolingual group of  children (significant correlations in boldface).

Typical Development Language Impairment

N Auditory CPT Visual CPT Auditory CPT Visual CPT

PPVT Wave 2 32 .07 .17 .60** .28

PPVT Wave 3 32 .17 .35† .48** .38*

TAK Wave 2 32 .36* .34† .20 .07

TAK Wave 3 32 .39* .40* .38* .17

Note: **p < .01, *p < .05, †p < .10; CPT = Continuous Performance Task; PPVT = vocabulary; TAK = morphology.

Table 2: Correlations between language outcomes and sustained attention in the 
bilingual group of  children (significant correlations in boldface).

Typical Development Language Impairment

N Auditory CPT Visual CPT Auditory CPT Visual CPT

PPVT Wave 2 32 .35† .48** .46** .51**

PPVT Wave 3 32 .23 .33† .42* .38*

TAK Wave 2 32 .33† .23 .27 .30†

TAK Wave 3 32 .27 .36* .39* .42*

Note: **p < .01, *p < .05, †p < .10; CPT = Continuous Performance Task; PPVT = vocabulary; TAK = morphology.
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Mediation analyses

Effects of  LI in the monolingual group – Auditory sustained attention

Figure 1: Mediation model with Impairment Status as independent variable, 
vocabulary outcomes at wave 2 and 3 as dependent variable, and auditory sustained 
attention as mediator.
Note: **p <.01; *p <.05; CI = Confidence Interval

Figure 2: Mediation model with Impairment Status as independent variable, 
morphology outcomes at wave 2 and 3 as dependent variable, and auditory sustained 
attention as mediator.
Note: **p <.01; *p <.05; †p =.07; CI = Confidence Interval
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Effects of  LI in the monolingual group – Visual sustained attention

Figure 3: Mediation model with Impairment Status as independent variable, 
vocabulary outcomes at wave 2 and 3 as dependent variable, and visual sustained 
attention as mediator.
Note: **p <.01; *p <.05; CI = Confidence Interval

Figure 4: Mediation model with Impairment Status as independent variable, 
morphology outcomes at wave 2 and 3 as dependent variable, and visual sustained 
attention as mediator.
Note: **p <.01; *p <.05; CI = Confidence Interval
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Effects of  LI in the bilingual group – Auditory sustained attention

Figure 5: Mediation model with Impairment Status as independent variable, 
vocabulary outcomes at wave 2 and 3 as dependent variable, and auditory sustained 
attention as mediator.
Note: **p <.01; *p <.05; CI = Confidence Interval

Figure 6: Mediation model with Impairment Status as independent variable, 
morphology outcomes at wave 2 and 3 as dependent variable, and auditory sustained 
attention as mediator.
Note: **p <.01; *p <.05; CI = Confidence Interval
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Effects of  LI in the bilingual group – Visual sustained attention

Figure 7: Mediation model with Impairment Status as independent variable, 
vocabulary outcomes at wave 2 and 3 as dependent variable, and visual sustained 
attention as mediator.
Note: **p <.01; *p <.05; †p =.06; CI = Confidence Interval

Figure 8: Mediation model with Impairment Status as independent variable, 
morphology outcomes at wave 2 and 3 as dependent variable, and visual sustained 
attention as mediator.
Note: **p <.01; *p <.05; CI = Confidence Interval
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Abstract

Children’s executive functioning (EF) is found to be negatively associated with 
an inborn language impairment (LI) and positively affected by bilingualism. 
However, findings are not uniform across studies and little is yet known about 
the effect of  LI on EF in bilingual children and the effect of  bilingualism on 
EF in children with LI. Using a four-group design, the present study aimed 
to systematically investigate the effects of  LI and bilingualism on children’s 
EF development over time. Monolingual and bilingual children with a typical 
development (TD) and with LI (N=32 in each of  four groups) were tested 
three times with one-year intervals, starting at age 5 and 6. EF was evaluated 
across four domains: verbal and visuospatial memory, selective attention, 
and interference suppression. Repeated measures analyses were conducted 
to examine the effects of  LI and bilingualism on EF development. LI did not 
affect EF differently in monolingual and bilingual children, weakening verbal 
and visuospatial working memory, and interference suppression. Differences 
between children with TD and LI on these EF domains reached significance at 
each time point and could partly be attributed to the limited verbal short-term 
memory of  the children with LI. Positive effects of  bilingualism only emerged 
when controlling for children’s language ability, and were most pronounced 
at the first wave of  testing. Significant bilingual benefits were found on 
working memory in the LI group, and on selective attention in the TD group. 
The present study showed relatively stable EF deficits of  monolingual and 
bilingual children with LI, which were partly secondary to weaknesses in 
verbal short-term memory. In addition, bilingualism positively influenced EF 
in both children with and without LI, although on different domains, most 
prominently at age 5 and 6, and only when language skills were taken into 
account. 

Keywords
Language impairment
Bilingualism
Executive functioning
Development
Working memory
Attention 
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Introduction

Differential effects of  an inborn language impairment (LI) and bilingualism 
have been found on children’s executive functioning (EF). While EF 
is positively affected by bilingualism (Adesope, Lavin, Thompson, & 
Ungerleider, 2010; Hilchey & Klein, 2011), it is negatively associated with LI 
(Kapa & Plante, 2015; Vissers, Koolen, Hermans, Scheper, & Knoors, 2015). 
However, both the positive effect of  bilingualism and the negative effect of  LI 
have also been the subject of  debate. The bilingual benefit on EF measures has 
been questioned due to null results, confounding factors and small effect sizes 
(see Paap, Johnson, & Sawi, 2015). Furthermore, it is unclear how extensive 
and domain-general the EF weaknesses of  children with LI are (e.g., Lukács, 
Ladányi, Fazekas, & Kemény, 2016). 
 The present study therefore aimed to further elucidate the effects of  LI 
and bilingualism on children’s EF skills. Previous studies, including reviews 
and meta-analyses, have primarily focused on bilingualism in the context of  
typical development (TD) (e.g., Adesope et al., 2010; Hilchey & Klein, 2011), 
or on LI in the context of  monolingualism (e.g., Kapa & Plante, 2015; Vissers 
et al., 2015). As of  yet, very little is known about the effect of  bilingualism 
on EF in children with LI (monolingual LI vs. bilingual LI) and the effect of  
LI on EF in children learning two languages (bilingual TD vs. bilingual LI). 
The current research therefore used a four-group design with monolingual 
and bilingual children with and without LI. Moreover, we were the first to 
adopt a longitudinal approach and followed children’s EF development. This 
unique design allowed for systematically investigating the effects of  LI and 
bilingualism on different cognitive domains, in addition to examining the 
stability of  these effects over a three-year period.

Executive functioning
Executive functions are domain-general cognitive processing mechanisms 
that underlie goal-directed behavior (Best & Miller, 2010). Miyake and 
colleagues (2000) distinguished three EF components, including inhibition, 
updating/working memory and shifting. Inhibition (also called inhibitory or 
attentional control) refers to the ability to override a dominant response or 
resist interference from distractors. Updating points to the ability to monitor 
information held in working memory, which is a limited capacity system 
that can retain a small amount of  information in a readily accessible state, 
preventing this information from decaying and allowing it to be used for 
further processing (Cowan, 2014). Working memory can be distinguished from 
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short-term memory, which is only involved in the storage of  information and 
thus a less executive-loaded mechanism (Blom, Küntay, Messer, Verhagen, & 
Leseman, 2014). Finally, shifting (also referred to as cognitive flexibility) is 
associated with the ability to flexibly switch back and forth between tasks or 
mental sets. Although the three EF components each have their own distinct 
developmental trajectory, they all emerge during early childhood and continue 
to develop into adolescence (Best & Miller, 2010). Research has shown that 
these mechanisms play a crucial role in learning from the environment and 
contribute greatly to many aspects in life, including mental and psychical 
health, academic achievement, and job success (Diamond, 2013). It is 
therefore important to investigate if  LI hinders EF across monolingual and 
bilingual groups, and to determine if  bilingualism enhances EF in children 
with TD and LI.

Executive functioning in children with LI
LI has been associated with diminished EF skills (Kapa & Plante, 2015; 
Vissers et al., 2015). Working memory deficits have been identified most 
often (Henry & Botting, 2016; Vugs, Cuperus, Hendriks, & Verhoeven, 2013), 
but, in a recent meta-analysis, Pauls and Archibald (2016) also reported 
a moderate and small negative effect of  LI on inhibition and shifting, 
respectively. Poor performance of  children with LI has furthermore been 
found on sustained attention (Ebert & Kohnert, 2011). These reviews and 
meta-analyses thus suggest relatively broad EF deficits of  children with LI, 
but, given the many mixed findings in the literature, it remains controversial 
how general and extensive these deficits are, and what their origins are. For 
example, differences between children with LI and TD on inhibition (Lukács 
et al., 2016; Noterdaeme, Amorosa, Mildenberger, Sitter, & Minow, 2001) or 
shifting (Henry, Messer, & Nash, 2012; Im-Bolter, Johnson, & Pascual-Leone, 
2006) have not always been found, and some studies only identified deficits on 
verbal EF tasks, in contrast to nonverbal measures (Archibald & Gathercole, 
2006a; Lukács et al., 2016; Spaulding, Plante, & Vance, 2008). Furthermore, 
there are also indications that these verbal EF weaknesses of  children with 
LI are largely secondary to more fundamental deficits in verbal short-term 
memory. Lukács and colleagues (2016) showed that differences between 
children with LI and TD on verbal EF tasks disappeared when controlling 
for verbal short-term memory span, which is known to be severely limited 
in children with LI (see Henry & Botting, 2016). More research is needed to 
confirm the findings of  Lukács and colleagues (2016) and to examine whether 
the role of  verbal short-term memory generalizes to other EF tasks.
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 While there is a considerable body of  work on the EF skills of  monolingual 
children with LI, only a few studies examined the effects of  LI on EF in 
bilingual children. Most is known about verbal working memory and (response) 
inhibition, on which bilingual children with LI have been found to perform 
weaker than their bilingual TD peers (Blom & Boerma, 2017; Engel de Abreu, 
Cruz-Santos, & Puglisi, 2014; Laloi, De Jong, & Baker, 2017; Sandgren & 
Holström, 2015), similar to what has been found in a monolingual context. 
The study by Engel de Abreu and colleagues (2014) also examined other EF 
domains, finding no differences between bilingual children with TD and LI on 
visuospatial working memory and visual selective attention (i.e., the ability to 
focus on visual information that is task-relevant). These findings correspond 
to work with monolinguals (Archibald & Gathercole, 2006b; Noterdaeme et 
al., 2001; Spaulding et al., 2008), although research on visuospatial working 
memory has produced mixed results (see Vugs et al., 2013). 

Executive functioning in bilingual children
Unlike LI, bilingualism has been associated with advanced EF skills (Adesope 
et al., 2010; Barac & Bialystok, 2011). Some have hypothesized that this 
advantage stems from a bilingual’s need to continuously inhibit interference 
from the language that is not appropriate for a particular communicative 
interaction (Green, 1998). Following this, they predict that bilingualism 
mainly influences conflict resolution and inhibitory control (e.g., Engel de 
Abreu, Cruz-Santos, Tourinho, Martin, & Bialystok, 2012; Poarch & Van 
Hell, 2012). However, this hypothesis does not explain why bilinguals also 
outperform monolinguals in experimental conditions that do not require 
conflict resolution (Hilchey & Klein, 2011) and on tasks measuring working 
memory (Blom et al., 2014; Morales, Calvo, & Bialystok, 2013) and shifting 
(Bialystok, 2010; Okanda, Moriguchi, & Itakura, 2010). Others have therefore 
argued that dual language management involves more than just inhibitory 
control. Bilinguals also need to continuously monitor their two languages and 
select the right language for each communicative interaction, calling upon 
domain-general monitoring and goal-orienting abilities (Colzato et al., 2008; 
Costa, Hernández, Costa-Faidella, & Sebastián-Gallés, 2009).
 There is much debate about the hypothesis that bilingualism leads 
to a cognitive benefit (Paap et al., 2015). Next to research supporting the 
hypothesis, there are also many studies that did not show any EF differences 
between monolinguals and bilinguals (see De Bruin, Treccani, & Della Sala, 
2015), including studies with large sample sizes (e.g., Duñabeitia et al., 2014; 
Gathercole et al., 2014). In addition, there is work that only found a bilingual 
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advantage under certain conditions or on certain tasks, indicating that 
there are several factors that may moderate the effect of  bilingualism on EF 
(Marton, 2016). For example, results may be affected by children’s language 
skills. A number of  studies only found positive effects of  bilingualism when 
the monolingual and bilingual children were matched on language ability 
(Okanda et al., 2010), or when language skills were controlled for (Blom 
et al., 2014; Carlson & Meltzoff, 2008). Furthermore, there is also research 
indicating that enhanced EF is limited to bilinguals who are sufficiently 
proficient in both languages (Blom et al., 2014; Carlson & Meltzoff, 2008; 
Poarch & Van Hell, 2012). Next to language, factors in a child’s social context, 
such as socio-economic status (SES), may influence the comparison between 
monolingual and bilingual children (Carlson & Meltzoff, 2008), emphasizing 
the need to carefully control for such factors (Morton & Harper, 2007).
 These findings are all based on TD children. Very few studies have 
investigated whether EF is also a strength of  bilingual children with LI, and 
whether similar moderating factors can be identified in a LI context. As of  
yet, findings are mixed. Two studies did not find a bilingual benefit on verbal 
working memory and/or (response) inhibition in either a TD or LI group 
(Laloi et al., 2017; Sandgren & Holmström, 2015). However, findings from 
two other studies do suggest possible cognitive strengths of  bilingual children 
with LI (Blom & Boerma, 2017; Engel de Abreu et al., 2014). Blom and 
Boerma (2017) reported better verbal memory skills of  a group of  bilinguals 
with and without LI in comparison with a group of  monolinguals with and 
without LI, but only when children’s language abilities were controlled for 
and when TD and LI groups were collapsed. In addition, Engel de Abreu and 
colleagues (2014) found that bilingual TD children outperformed bilingual 
children with LI and monolingual TD children on a measure of  interference 
suppression, whereas the latter two groups scored similarly on this measure. 
According to the authors, these patterns may indicate that a bilingual 
advantage overrode possible differences in interference suppression (due to 
LI) between the bilinguals with LI and the monolinguals with TD (p. 745). 
Strong conclusions could, however, not be drawn, as no monolingual control 
group with LI was included. 

The present study
Previous research found negative effects of  LI and positive effects of  
bilingualism on children’s EF, but findings are not uniform across studies 
and have been the subject of  debate. Moreover, very little is known about the 
effect of  LI on EF in bilingual children and the effect of  bilingualism on EF 
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in children with LI. The few studies that included bilingual children with LI 
have mostly used small sample sizes (N≤15), and varied in terms of  the ages 
of  the participants, the use of  control variables, and the EF domains and tasks 
that were tested. Aiming to further elucidate the effects of  LI and bilingualism 
on EF, the present study used a four-group design, included a sufficiently large 
sample size, and adopted a longitudinal approach. Moreover, we examined EF 
across different domains (verbal and visuospatial memory, selective attention, 
and interference suppression) with commonly-used tasks, and conducted the 
analyses with and without verbal short-term memory and language ability as 
covariates.  
 As EF mechanisms develop from early childhood to adolescence (Best 
& Miller, 2010), we anticipated EF performance to improve over time in all 
four groups of  5- to 8-year-old children, although we were uncertain whether 
developmental differences between the groups would emerge. Effects of  LI 
on EF were predicted to be similar in monolingual and bilingual learning 
contexts, in line with previous work (Blom & Boerma, 2017; Laloi et al., 2017; 
Sandgren & Holmström, 2015). Verbal memory deficits of  children with LI 
were expected to be most severe given the unequivocal evidence in this domain 
(Blom & Boerma, 2017; Henry & Botting, 2016), but we also anticipated 
subtle limitations in visuospatial memory (Vugs et al., 2013). Moreover, we 
hypothesized that interference suppression was negatively affected by LI 
(Pauls & Archibald, 2016; Sandgren & Holmström, 2015), in contrast to visual 
selective attention (Engel de Abreu et al., 2014; Noterdaeme et al., 2001; 
Spaulding et al., 2008). Finally, following Lukács and colleagues (2016), we 
predicted that EF deficits of  children with LI could, at least to some extent, be 
attributed to verbal short-term memory limitations.
 In accordance with the limited number of  studies that investigated 
bilingualism and EF in the context of  both TD and LI (Blom & Boerma, 
2017; Laloi, et al., 2017; Sandgren & Holmström, 2015), we expected that 
effects of  bilingualism would not differ across TD and LI groups. Due to the 
inconsistencies in the literature, it was difficult to determine whether we could 
anticipate any effects of  bilingualism on EF. Research using the same tasks as 
the ones included in the present study showed similar scores of  monolingual 
and bilingual children on working memory tasks when children’s language 
ability was not entered as a covariate (Blom & Boerma, 2017; Blom et al., 
2014; Engel de Abreu et al., 2012; 2014). This contrasts with selective attention 
and interference suppression, for which positive effects of  bilingualism were 
found despite lower language abilities of  the bilinguals (Engel de Abreu et al., 
2012; 2014). We therefore tentatively predicted that a bilingual benefit was 



224

Chapter 9

most likely to emerge on selective attention and interference suppression. If  
bilingual memory advantages were also found, we expected these to emerge 
on the more complex executive-loaded working memory tasks that draw on 
both storage and processing, in contrast to the short-term memory tasks that 
only require the storage of  information (Blom et al., 2014). Finally, in line with 
previous work (Blom & Boerma, 2017; Blom et al., 2014; Carlson & Meltzoff, 
2008), we also hypothesized that a positive effect of  bilingualism on EF was 
more likely to emerge when children’s language abilities were controlled for.  

Methods

Participants
A total of  128 children participated, including 32 monolingual TD children 
(MOTD), 32 monolingual children with LI (MOLI), 32 bilingual TD children 
(BITD) and 32 bilingual children with LI (BILI). All children were tested 
three times, with one-year intervals, starting around 5 or 6 years old. The four 
groups were matched on age in months, nonverbal intelligence (NVIQ), SES, 
and, for the bilinguals, exposure to Dutch. Group characteristics are displayed 
in Table 1. The groups did not differ in age at wave 1 (F(3,124) = .25, p = .86, 
ηp

2 < .01), wave 2 (F(3,124) = .03, p = .99, ηp
2 < .01), nor wave 3 (F(3,124) 

= .07, p = .98, ηp
2 < .01). Moreover, there were no differences between the 

four groups in NVIQ (F(3,124) = 1.02, p = .39, ηp
2 = .02), measured with 

the short version of  the Wechsler Nonverbal-NL (Wechsler & Naglieri, 2008). 
SES, which was indexed by the average education level of  the child’s parents 
(measured on a nine-point scale), did not show differences either (H(3) = 5.5, 
p = .14). Gender differences between the four groups of  children did not reach 
significance (χ2(3, N=128) = 6.4, p = .09), although there were relatively many 
boys with LI. Finally, the bilingual groups did not differ in exposure to Dutch 
before the age of  4 (F(1,61) = .68, p = .41, ηp

2 = .01), nor current exposure to 
Dutch at home (F(1,62)= 2.5, p = .12, ηp

2 = .04). The Questionnaire for Parents 
of  Bilingual Children (PaBiQ; Tuller, 2015), administered at wave 1, was used to 
assess the degree of  exposure to Dutch.
 The PaBiQ also gave information about the language background of  the 
children. Children were considered bilingual when at least one of  their parents 
was a native speaker of  another language than Dutch and consistently spoke 
their native tongue with the child. Children were considered monolingual when 
both parents were native speakers of  Dutch and did not speak a language other 
than Dutch with the child. As elementary school in the Netherlands starts at 
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age 4, all children had received on average one or two years of  Dutch schooling 
before the first time of  testing. While all bilingual children learned Dutch as 
a second language, they had various first languages. The majority (80%) were 
of  Turkish or Moroccan descent and spoke Turkish (N=24), Morrocan Arabic 
(N=15), or Tarifit Berber (N=12) at home.

Table 1: Characteristics of  the participants.

MOTD (N=32) MOLI (N=32) BITD (N=32) BILI (N=32)

NGIRLS/BOYS (%) NGIRLS/BOYS (%) NGIRLS/BOYS (%) NGIRLS/BOYS (%)

Gender
14/18 

(44%/56%)

8/24 

(25%/75%)

17/15 

(53%/47%)

10/22 

(31%/69%)

Mean (SD) Mean (SD) Mean (SD) Mean (SD)

Age (months) Wave 1 70.9 (7.0) 71.4 (6.3) 71.3 (7.3) 72.4 (8.6)

Age (months) Wave 2 82.5 (6.9) 82.8 (6.5) 83.0 (7.1) 83.0 (8.9)

Age (months) Wave 3 94.1 (6.9) 94.6 (6.6) 94.8 (7.1) 94.7 (8.8)

Nonverbal intelligence 100.4 (11.9) 97.5 (12.9) 95.8 (15.0) 94.7 (15.3)

Socio-Economic Status 6.3 (2.0) 5.2 (1.8) 5.3 (2.4) 5.7 (2.2)

Exposure to Dutch before age 4 (%) n/a n/a 43.0 (8.3) 40.9 (11.1)

Exposure to Dutch at Wave 1 (%) n/a n/a 50.9 (12.0) 45.2 (16.5)

Vocabulary Wave 1 86.6 (10.4) 76.5 (9.2) 75.8 (10.5) 62.9 (13.3)

Vocabulary Wave 2 98.5 (9.6) 86.6 (11.9) 87.8 (11.5) 77.8 (15.5)

Vocabulary Wave 3 103.8 (8.9) 95.9 (10.1) 96.2 (12.4) 86.3 (14.0)

Morphology Wave 1 15.3 (3.8) 10.0 (3.7) 11.7 (5.1) 6.5 (4.7)

Morphology Wave 2 18.6 (3.5) 12.3 (4.1) 15.3 (4.3) 11.0 (3.8)

Morphology Wave 3 20.5 (3.6) 15.5 (3.9) 18.1 (3.9) 12.7 (5.1)

Note: MOTD = monolingual typically developing; MOLI = monolingual language impaired; BITD = bilingual 
typically developing; BILI = bilingual language impaired

 The children with LI were independently diagnosed by licensed clinicians 
before the start of  the present study. They were selected on the basis of  their 
official diagnosis of  LI, which meant that they had obtained a score of  at least 2 
standard deviations (SD) below the mean on an overall score of  a standardized 
language assessment test battery or a score of  at least 1.5 SD below the mean on 
two out of  four subscales of  this standardized language assessment (Stichting 
Siméa, 2014). At wave 1 and 2, all children with LI met the inclusion criteria 
specified above. There were four bilingual children with LI and four (matched) 
monolingual children with LI who did not meet the criteria anymore at wave 3. 
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We did not exclude these children, given their history of  LI and the long-term 
persistence of  the language difficulties (Scarborough & Dobrich, 1990). The TD 
participants did not have documented language problems. Moreover, both the 
children with LI and TD had a NVIQ above 70, normal hearing, no attention 
deficit or autism spectrum disorder, and no severe speech impairment. 
 A receptive vocabulary task (Peabody Picture Vocabulary Test; Schlichting, 
2005) and a grammatical morphology task (subtest of  the Dutch Language 
Proficiency Test for All Children [Taaltoets Alle Kinderen (TAK)]; Verhoeven 
& Vermeer, 2001) gave background information on the Dutch language 
abilities of  the children (see Table 1 for raw scores). A multivariate analysis 
of  variance (MANOVA) showed clear group distinctions at wave 1 (F(2,242) 
= 12.1, p < .001, ηp

2 = .23), wave 2 (F(2,246) = 11.1, p < .001, ηp
2 = .21), 

and wave 3 (F(2,248) = 9.7, p < .001, ηp
2 = .19). At each wave and on both 

measures, the MOTD group outperformed the MOLI group, and the BITD 
group outperformed the BILI group. In addition, the BITD group had weaker 
vocabulary and morphology skills than the MOTD group at wave 1 and 2, 
but caught up at wave 3 (only leaving a marginal difference on vocabulary). 
The language abilities of  the BILI group were also weaker than those of  the 
MOLI group, although their morphology scores were similar at wave 2 and 
only marginally lower at wave 3. 

Measures and procedures
This project was approved by The Standing Ethical Assessment Committee 
of  the Faculty of  Social and Behavioral Sciences at Utrecht University. 
Informed consent forms were signed by parents of  participants. Children 
were individually tested by a native speaker of  Dutch in two separate sessions 
that each lasted approximately one hour. Testing took place in a quiet room 
at school. Similar procedures were used for each wave. 

Verbal memory
Verbal short-term and working memory were assessed with the Digit Span 
Forward and Backward, respectively, from the Alloway Working Memory 
Assessment (AWMA; Alloway, 2012), and administered using the experimental 
software E-Prime 2.0 (Schneider, Eschman, & Zuccolotto, 2002). In this task, 
children heard a sequence of  digits and were asked to repeat this sequence 
in the exact same order as was presented to them (Forward condition) or 
in the reverse order (Backward condition). The task started with a block of  
six trials in which one digit was presented and continued with sequences of  
increasing length, up to a maximum of  seven digits. The AWMA procedure 
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was applied for scoring, which meant that one point was given for each correct 
trial (maximum score of  42). If  the first four trials of  a block were correct, 
children automatically continued to a subsequent block and were awarded the 
maximum of  six points. The task stopped when children responded incorrectly 
to three trials within the same block. Trials were scored as incorrect if  children 
recalled one or more digits incorrectly, if  the sequence was incorrect, or if  they 
omitted one or more digits.

Visuospatial memory
Visuospatial short-term and working memory were tested with the Dot Matrix 
Forward and Backward, respectively, from the AWMA (Alloway, 2012), and 
administered using the experimental software E-Prime 2.0 (Schneider et al., 
2002). In this task, children were presented with a four-by-four matrix in 
which sequences of  dots appeared. In the Forward condition, children were 
asked to point out the position of  the dots in the exact same order as was 
presented to them, after the last dot disappeared. In the Backward condition, 
children were required to remember the reverse order of  the dots. In the first 
block, only one dot appeared, but the number of  dots increased in subsequent 
blocks. Each block had six trials and there was a maximum of  six blocks. The 
AWMA procedure was applied for scoring (see verbal memory). A child could 
obtain a maximum score of  36 in both the Forward and Backward condition.

Selective Attention
Selective attention was evaluated with the Visual Sky Search, a subtest of  
the Test of  Everyday Attention for Children (Manly, Robertson, Anderson, & 
Nimmo-Smith, 1999). In the first part of  the task, children had to encircle 
identical pairs of  spaceships on an A3 sheet of  paper. Twenty identical pairs 
were the targets and 108 non-identical pairs were the distractors. Children 
were instructed to encircle the targets as fast as possible while ignoring the 
distractors, and were asked to say stop when they thought that they were 
done. Children were familiarized with the procedure during a practice phase. 
To control for drawing speed and children’s motor abilities, a second A3 sheet 
of  paper was given to the children after they had completed the first part of  the 
task. On this motor-control sheet, only the twenty identical spaceships were 
displayed and children were again asked to encircle them as fast as possible. 
Children’s selective attention score was calculated by subtracting the mean 
time per target of  the motor-control sheet from the mean time per target of  
the sheet on which both targets and distractors were displayed.
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Interference suppression
Interference suppression was measured with the Flanker task from Engel de 
Abreu and colleagues (2012; 2014), who adapted the task from Rueda and 
colleagues (2004). The Flanker task was administered using the experimental 
software E-Prime 2.0 (Schneider et al., 2002). A horizontal row of  five equally 
spaced yellow fish was presented to the children. The children were asked to 
indicate the direction of  the central fish by pressing the corresponding left or right 
response button as quickly as possible. On congruent trials (50%), the flanking 
fish pointed in the same direction as the central target fish, and on incongruent 
trials (50%), the flanking distractors pointed in the opposite direction. Each trial 
started with a fixation cross in the middle of  the screen (1000 milliseconds (ms)), 
followed by the presentation of  the five fish. A response had to be made within 
5000 ms and was otherwise considered incorrect. All children completed two 
blocks of  20 trials in which congruent and incongruent trials were randomized. 
Eight practice trials preceded the test phase. Accuracy and reaction times (RTs) 
were documented, but we focused on RTs, as accuracy was generally high 
(>80% correct). Mean RTs on the incongruent trials was used as our dependent 
variable, in line with Engel de Abreu and colleagues (2012; 2014). Following 
the procedure of  these studies, mean RTs were calculated excluding incorrect 
responses, RTs below 200 ms and RTs above three standard deviations of  
children’s individual means (~10% of  all incongruent trials).

Data-analysis
Analyses were conducted using SPSS 24 (IBM Corp., 2013). Exploration of  
skewness and kurtosis values indicated that a normal distribution could be 
assumed for all memory measures at each time point. There was one extreme 
outlier on the verbal memory measures at wave 1 (with scores of  0). This outlier 
was excluded, because the experimenter had noted that the child refused to 
cooperate. The data of  both the selective attention task and the interference 
suppression task showed a skewed distribution, which was improved by 
a logtransformation. Logtransformed variables were therefore used in the 
analyses. 
 We investigated the effects of  LI and bilingualism on each task with a 3×2×2 
mixed-design analysis of  covariance (ANCOVA). Time (1, 2, 3) was included 
as a within-subjects variable, and Impairment Status (TD, LI) and Language 
Group (monolingual, bilingual) as between-subjects variables. NVIQ and SES 
were entered as time-independent covariates. Post-hoc analyses were done in 
case significant interactions emerged (e.g., testing group performance with 
univariate ANCOVA’s at each wave separately). We also explored whether 
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the effects of  LI and bilingualism changed when verbal short-term memory 
or language ability was controlled for, respectively. To be able to include these 
time-varying covariates, we used linear mixed models to run the repeated 
measures analyses. Linear mixed modelling without the time-varying covariates 
gave the same results as the mixed ANCOVA and we therefore only reported 
the results from the mixed ANCOVA for these analyses. If  significant effects 
of  Impairment Status were found, a subsequent analysis was conducted with 
verbal short-term memory as a time-varying covariate to examine whether EF 
deficits of  children with LI could be attributed to verbal short-term memory 
limitations. Analyses were only done in monolingual and bilingual groups 
separately if  bilingualism was found to influence verbal short-term memory 
or EF. In addition, Dutch language ability was included as a time-varying 
covariate to further investigate the effects of  bilingualism on EF. In line with 
previous research (Blom & Boerma, 2017), we used Dutch receptive vocabulary 
and grammatical morphology as measures for children’s language skills (see 
Table 1). As LI was shown to influence children’s language ability (and was 
predicted to influence their EF skills), we decided to treat the TD and LI groups 
as distinct populations and thus conducted the analyses with vocabulary and 
morphology as covariates in separate groups. 

Results

Verbal memory
Table 2 presents the means and SDs of  children’s performance on the Digit 
Span Forward and Backward, measuring verbal short-term and working 
memory, respectively.

Verbal short-term memory
Results revealed a significant main effect of  Time (F(2,242) = 127.0, 
p < .001, ηp

2 = .51), indicating that verbal short-term memory capacity increased 
significantly across all three waves (p < .001). Furthermore, a significant main 
effect of  Impairment Status (F(1,121) = 70.7, p < .001, ηp

2 = .37) emerged. 
An inborn LI negatively affected verbal short-term memory scores. There 
was no main effect of  Language Group and significant interactions were not 
found. NVIQ was a significant (F(1,121) = 4.6, p = .03, ηp

2 = .04) and SES a 
marginally significant (F(1,121) = 3.2, p = .08, ηp

2 = .03) covariate. Effects of  
Language Group on verbal short-term memory remained nonsignificant when 
controlling for children’s language abilities.
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Table 2: Verbal memory skills of  the four groups of  children.

  Digit Span

Wave 1

Digit Span

Wave 2

Digit Span

Wave 3

 N Mean (SD) Range Mean (SD) Range Mean (SD) Range

MOTD

Forward

(Verbal STM)

32 20.5 (3.7) 14-30 23.0 (4.1) 17-32 24.3 (3.7) 19-32

MOLI 32 14.9 (3.5) 6-24 17.8 (3.0) 12-26 19.6 (3.3) 12-26

BITDa 32 19.3 (3.4) 13-26 22.0 (2.7) 17-27 23.7 (2.8) 19-29

BILI 32 15.2 (3.9) 6-23 18.0 (3.6) 10-24 19.8 (4.4) 12-29

MOTD

Backward

(Verbal WM)

32 12.0 (3.3) 6-18 14.9 (2.5) 9-20 16.1 (3.1) 12-24

MOLI 32 8.0 (2.9) 5-14 12.3 (3.0) 6-20 13.9 (3.2) 8-22

BITDa 32 12.1 (3.1) 6-18 14.1 (2.2) 8-18 15.5 (2.3) 11-20

BILI 32 8.3 (3.3) 5-18 12.3 (3.4) 6-18 14.2 (2.3) 10-21

Note: MOTD = monolingual typically developing; MOLI = monolingual language impaired; BITD = bilingual 
typically developing; BILI = bilingual language impaired; STM = short-term memory; WM = working memory.
a One child was excluded due to a refusal to cooperate (BITD – wave 1).

Verbal working memory
Results revealed a significant main effect of  Time (F(2,242) = 151.3, 
p < .001, ηp

2 = .56), indicating that verbal working memory capacity increased 
significantly across all three waves (p < .001). Furthermore, a significant 
main effect of  Impairment Status (F(1,121) = 47.8, p < .001, ηp

2 = .28) was 
found, while there was no main effect of  Language Group. Children with LI 
scored weaker on verbal working memory than TD children. A significant 
interaction effect of  Time × Impairment Status also emerged (F(2,242) = 
7.3, p = .001, ηp

2 = .06). Other interactions were not significant. NVIQ was 
a significant covariate (F(1,121) = 23.6, p < .001, ηp

2 = .16), while SES was 
not. Post-hoc analyses, unpacking the interaction between Time × Impairment 
Status, showed a significant effect of  Impairment Status at each wave. 
The magnitude of  the effect decreased, being large at wave 1 (p < .001, 
ηp

2 = .30) and medium at wave 2 (p < .001, ηp
2 = .13) and 3 (p = .001, ηp

2 = .09). 
Thus, the difference in verbal working memory capacity between the children 
with and without LI became smaller over time, but the gap was not closed. 
 The effect of  Impairment Status on verbal working memory remained 
significant when controlling for verbal short-term memory (F(1,152) = 18.0,  
p < .001), as did the interaction of  Time × Impairment Status (F(2,249) = 
6.9, p = .001). Verbal short-term memory was a significant covariate (F(1,293) 
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= 26.4, p < .001). Post-hoc analyses showed that significant verbal working 
memory differences between children with TD and LI emerged at wave 1  
(p < .001; ηp

2 = .10) and wave 3 (p = .049; ηp
2 = .03), but did not reach 

significance anymore at wave 2. Effect sizes decreased due the inclusion of  
the covariate (wave 1: ηp

2 = .30 vs. ηp
2 = .10; wave 2: ηp

2 = .13 vs. ηp
2 = .02; 

wave 3: ηp
2 = .09 vs. ηp

2 = .03). When controlling for children’s language skills, 
the bilingual children with LI outperformed the monolingual children with 
LI (F(1,69) = 4.8, p = .03). Morphology was a significant covariate 
(F(1,190) = 16.8, p < .001), but vocabulary was not. No differences between 
monolingual and bilingual TD children were found when controlling for 
language ability.

Visuospatial memory
Table 3 presents the means and SDs of  children’s performance on the Dot 
Matrix Forward and Backward, measuring visuospatial short-term and 
working memory, respectively.

Table 3: Visuospatial memory skills of  the four groups of  children.

 
 

Dot Matrix

Wave 1

Dot Matrix

Wave 2

Dot Matrix

Wave 3

 N Mean (SD) Range Mean (SD) Range Mean (SD) Range

MOTD

Forward 

(Visual STM)

32 14.2 (4.6) 7-24 19.3 (3.7) 14-30 20.9 (5.4) 6-35

MOLIa 32 12.8 (3.6) 6-19 17.3 (3.9) 11-27 20.8 (4.6) 12-31

BITD 32 13.8 (4.5) 7-26 16.9 (4.5) 9-31 20.5 (5.1) 11-35

BILI 32 13.4 (4.8) 6-23 17.1 (4.7) 9-29 20.2 (5.1) 11-34

MOTD

Backward 

(Visual WM)

32 11.8 (4.5) 6-23 17.3 (4.7) 10-27 19.4 (4.7) 12-29

MOLIa 32 9.8 (4.3) 5-20 14.0 (5.3) 6-26 18.3 (5.0) 9-28

BITD 32 11.4 (3.5) 6-21 15.0 (4.7) 6-24 18.7 (5.1) 6-29

BILI 32 10.9 (5.5) 5-24 13.0 (6.4) 5-25 17.3 (5.7) 6-26

Note: MOTD = monolingual typically developing; MOLI = monolingual language impaired; BITD = bilingual 
typically developing; BILI = bilingual language impaired; STM = short-term memory; WM = working memory.
a Data was missing for one child (MOLI – wave 1).
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Visuospatial short-term memory
Results revealed a significant main effect of  Time (F(2,242) = 138.6, p < .001, 
ηp

2 = .53), indicating that visuospatial short-term memory capacity increased 
across all three waves (p < .001). There was no main effect of  Impairment 
Status or Language Group, nor did significant interaction effects emerge. 
NVIQ was a significant (F(1,121) = 31.9, p < .001, ηp

2 = .21) and SES a 
marginally significant (F(1,121) = 3.2, p = .08, ηp

2 = .03) covariate. Effects of  
Language Group on visuospatial short-term memory remained insignificant 
when controlling for children’s language abilities.

Visuospatial working memory
Results revealed a significant main effect of  Time (F(2,242) = 158.3, p 
< .001, ηp

2 = .57), indicating that visuospatial working memory capacity 
increased across all three waves (p < .001). Furthermore, a significant main 
effect of  Impairment Status (F(1,121) = 4.3, p = .04, ηp

2 = .04) was found, 
while there was no main effect of  Language Group. LI negatively affected 
children’s visuospatial working memory capacity. The interaction of  Time 
× Language Group was marginally significant (F(2,242) = 2.7, p = .07, ηp

2 = 
.02). Other interactions were not significant. NVIQ was a significant covariate 
(F(1,121) = 33.3, p < .001, ηp

2 = .22), while SES was not. Post-hoc analyses, 
unpacking the marginally significant interaction between Time × Language 
Group, did not show significant effects of  Language Group at any wave. 
However, the interaction indicated that the bilinguals scored higher (though 
not significantly) than the monolinguals at wave 1, while the reverse pattern 
was seen at wave 2 and 3. 
 Visuospatial working memory differences between children with TD and 
LI disappeared when controlling for verbal short-term memory (F(1,155) = 
.05, p = .83), which was a significant covariate (F(1,345) = 23.5, p < .001). 
Main effects of  Language Group remained insignificant when controlling for 
children’s language abilities. However, the interaction of  Time × Language 
Group did reach significance in the LI group (F(2,126) = 3.3, p = .04). 
Morphology was a significant covariate (F(1,187) = 5.4, p = .02), while 
vocabulary was not. Post-hoc analyses showed a positive effect of  Language 
Group at wave 1 (p = .005; ηp

2 = .13) when language ability was entered as a 
covariate, whereas no differences between monolingual and bilingual children 
with LI were found at wave 2 and 3. 



233

9

LI, bilingualism, and EF development

Selective attention
Table 4 presents the means and SDs of  children’s performance on the Sky 
Search, measuring selective attention. Results revealed a significant main 
effect of  Time (F(2,242) = 169.5, p < .001, ηp

2 = .58), indicating that children’s 
selective attention skills increased across all three waves (p < .001). No 
significant main or interaction effects were found. NVIQ was a significant 
covariate (F(1,121) = 24.5, p < .001, ηp

2  = .17), while SES was not. When 
controlling for children’s language abilities, a bilingual benefit on selective 
attention emerged in the TD group (F(1,68) = 4.3, p = .04), but not in the LI 
group. The covariates vocabulary and morphology did not reach significance. 

Table 4: Selective attention skills of  the four groups of  children.a

 
 

Sky Search

Wave 1

Sky Search

Wave 2

Sky Search

Wave 3

 N Mean (SD) Range Mean (SD) Range Mean (SD) Range

MOTD 32 10.4 (5.6) 4-34 5.9 (2.3) 3-13 4.8 (1.4) 3-9

MOLI 32 13.2 (12.6) 4-73 7.0 (5.2) 3-32 5.0 (2.1) 3-12

BITD 32 9.8 (6.4) 4-29 5.7 (2.6) -1-11 4.8 (2.2) 2-12

BILI 32 13.9 (13.2) 5-64 7.0 (4.1) 3-23 4.9 (1.6) 2-9

Note: MOTD = monolingual typically developing; MOLI = monolingual language impaired; BITD = bilingual 
typically developing; BILI = bilingual language impaired.
a  Note that the means of  the raw data are presented here, including a number of  extreme outliers at wave 1 and 
2. In the analyses, logtransformed data were used which prevented the necessity to exclude data.

Interference suppression
Table 5 presents the means and SDs of  children’s performance on the Flanker 
task, measuring interference suppression. Results revealed a significant 
main effect of  Time (F(2,242) = 123.2, p < .001, ηp

2 = .51), indicating that 
children’s RTs on the incongruent trials of  the Flanker task became faster 
across all three waves (p < .001). In addition, a significant main effect of  
Impairment Status (F(1,121) = 15.3, p < .001, ηp

2 = .11) emerged, while no 
main effect of  Language Group was found. LI negatively affected children’s 
ability to resist distracting information. In addition, a significant interaction 
of  Time × Language Group emerged (F(2,242) = 4.5, p = .01, ηp

2 = .04). 
Other interactions were not significant. NVIQ was a significant covariate  
(F(1,21) = 10.2, p = .002, ηp

2 = .08), while SES was not. Post-hoc analyses, 
unpacking the significant interaction between Time × Language Group, 
did not show significant effects of  Language Group at any wave. However, 
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the interaction indicated that the bilinguals had faster RTs (though not 
significantly) than the monolinguals at wave 1, while the reverse pattern was 
seen at wave 2. 
 The effect of  Impairment Status on interference suppression continued 
to be significant when verbal short-term memory was entered as a control 
variable (F(1,159) = 9.9, p = .002). The covariate did not reach significance. 
In addition, main effects of  Language Group remained insignificant when 
controlling for children’s language ability. However, the interaction of  Time 
× Language Group did reach significance in the group of  TD children 
(F(2,128) = 3.2, p = .045), although the covariates were not significant. Post-
hoc analyses showed a marginally significant bilingual benefit at wave 1  
(p = .066; ηp

2 = .06) when language ability was entered as a covariate, whereas 
no difference emerged between monolingual and bilingual TD children at 
wave 2 and 3.

Table 5: Interference suppression skills of  the four groups of  children.a

 
 

Flanker

Wave 1

Flanker

Wave 2

Flanker

Wave 3

 N Mean (SD) Range Mean (SD) Range Mean (SD) Range

MOTD 32 1619 (578) 830-3684 1143 (374) 727-2281 933 (293) 544-1723

MOLI 32 1924 (667) 812-3621 1411 (385) 665-2206 1180 (369) 690-2412

BITD 32 1514 (554) 678-2497 1289 (395) 664-2122 956 (266) 540-1653

BILIb 32 1781 (691) 832-3365 1555 (575) 714-3445 1190 (374) 559-2250

Note: MOTD = monolingual typically developing; MOLI = monolingual language impaired; BITD = bilingual 
typically developing; BILI = bilingual language impaired.
a  Note that the means of  the raw data are presented here. Logtransformed data were used in the analyses.
b Data was missing for one child (BILI – wave 1).

Discussion

An inborn language impairment (LI) may hinder children’s executive 
functioning (EF), while bilingualism is often associated with enhanced EF. 
However, previous work on LI or bilingualism in relation to EF has produced 
mixed findings and primarily focused on bilingualism in children with a 
typical development (TD), or on LI in monolingual children. The present 
study aimed to further elucidate the effects of  LI and bilingualism on EF, also 
in the context of  dual language learning and in the context of  LI, respectively. 
We used a four-group design and adopted a longitudinal approach to test EF 
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across four domains: verbal and visuospatial memory, selective attention, and 
interference suppression. 
 The results demonstrated that children’s EF skills improved over time 
on all four domains, in line with previous work which showed that EF 
mechanisms develop from early childhood to adolescence (Best & Miller, 
2010). Children with LI were outperformed by their TD peers on verbal 
and visuospatial working memory, and interference suppression, whereas 
they scored similarly on selective attention. Together with the larger effect 
of  LI on verbal compared with visuospatial working memory, these findings 
correspond to our predictions based on previous research (Henry & Botting, 
2016; Noterdaeme et al., 2001; Pauls & Archibald, 2016; Vugs et al., 2013). On 
the less executive-loaded short-term memory tasks, deficits of  children with 
LI were only found on verbal short-term memory, comparable to Archibald 
and Gathercole (2006a), but not in agreement with the meta-analysis of  Vugs 
and colleagues (2013). Vugs and colleagues (2013) did, however, show that 
effects of  LI on visuospatial working memory were larger than on visuospatial 
short-term memory. This may indicate that the cognitive demands of  the 
task influence the performance of  the children with LI (like in Lukács et al., 
2016), which is also what the results of  the current study suggest. The absence 
of  interactions between Impairment Status and Language Group indicated 
that LI did not affect the EF skills of  monolingual and bilingual children in 
different ways (in line with Blom & Boerma, 2017; Laloi et al., 2017). While 
stable effects of  LI emerged on most EF domains, verbal working memory 
differences between children with LI and TD decreased over time, although 
remaining significant. This decrease may have been the result of  the near floor 
performance of  the children with LI on our verbal working memory task at 
wave 1, when most children with LI still had severe difficulties with reversing 
a minimal sequence of  two digits. 
 We furthermore investigated whether the EF deficits of  children with 
LI could, at least in part, be attributed to more fundamental limitations in 
verbal short-term memory, as suggested by Lukács and colleagues (2016). The 
results from the present study partly support this hypothesis. The small but 
significant effect of  LI on visuospatial working memory disappeared when 
verbal short-term memory capacity was entered as a covariate in the analyses. 
Moreover, the magnitude of  the effect of  LI on verbal working memory 
decreased substantially due to the inclusion of  the covariate, and differences 
between children with TD and LI failed to reach significance at wave 2 when 
verbal short-term memory was controlled for. Nevertheless, verbal working 
memory differences at wave 1 and 3 did not disappear, nor did the negative 
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effect of  LI on interference suppression. The results from the present study 
thus suggest that EF deficits of  children with LI may be partly accounted for 
by limitations in verbal-short-term memory, but are not entirely secondary to 
these limitations. 
 Bilingualism did not influence children’s EF performance when children’s 
language ability was not controlled for. Monolingual and bilingual children 
scored similarly on all EF tasks, and this did not differ for the TD and LI 
groups. The absence of  an effect of  bilingualism on EF corresponds to 
previous studies (Duñabeitia et al., 2014; Laloi et al., 2017; Sandgren & 
Holmström, 2015), but also stands in contrast with other work that did show 
a bilingual EF advantage, despite weaker language abilities of  the bilinguals 
(Engel de Abreu et al., 2012; 2014; Morales et al., 2013). The bilinguals in 
the present study also had weaker skills in the language of  testing than the 
monolinguals, which has previously been found to affect EF performance 
(Blom et al., 2014; Okanda et al., 2010). We therefore further explored the 
effects of  bilingualism on EF and controlled for children’s language ability 
in Dutch. As LI was found to influence children’s language and EF skills, we 
conducted these analyses in the TD and LI groups separately.
 When controlling for language skills, results still did not show any effects 
of  bilingualism on the short-term memory tasks, in either the TD or LI 
groups. However, the bilingual children with LI scored better on verbal 
working memory in comparison with the monolingual children with LI, 
and, in addition, also outperformed their monolingual peers on visuospatial 
working memory at wave 1. As argued by Blom and colleagues (2014), these 
findings confirm the hypothesis that bilingualism primarily affects complex 
executive-loaded EF tasks (working memory tasks), as opposed to tasks that 
hardly require executive control (short-term memory tasks) (but, see Blom 
& Boerma, 2017). However, working memory advantages were not found in 
the group of  TD children. Instead, the bilingual TD children outperformed 
their monolingual TD peers on selective attention. Furthermore, a marginally 
significant positive effect of  bilingualism on interference suppression at wave 1 
was found in the TD group. When language ability was entered as a covariate, 
the bilingual TD children thus excelled on tasks that required a high degree of  
conflict resolution, comparable to Poarch and Van Hell (2012).
 These results thus show similarities and differences between the effect 
of  bilingualism on EF in the TD and LI groups. In both groups, bilingual 
EF benefits were most prominent at wave 1, when children were youngest. 
This contrasts with a previous study which showed that bilingual advantages 
emerged over the course of  time as a function of  growing bilingual proficiency 
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(Blom et al., 2014). The differences between the present study and the work by 
Blom and colleagues (2014) may be related to characteristics of  the bilingual 
sample. The bilingual children in the study of  Blom and colleagues (2014) 
were Turkish-Dutch children, whereas the sample in the current study was 
more heterogeneous and also included many children from Moroccan descent. 
Previous research with Turkish-Dutch and Moroccan-Dutch populations 
showed that the Turkish group maintains the minority language to a stronger 
degree than the Moroccan group (Scheele, Leseman, & Mayo, 2010). It is 
therefore likely that the bilingual children in the current study were, on average, 
more Dutch-dominant than the children in the study of  Blom and colleagues 
(2014), and they may have become even more Dutch-dominant over time 
due to the increase of  exposure to Dutch at school. Increasing dominance in 
Dutch may imply a diminished need to continuously manage two languages, 
explaining why positive effects of  bilingualism were less prominent at an older 
age than at a younger age. Future longitudinal work is needed to support 
these speculations. Besides the similarities in developmental trends, effects 
of  bilingualism in the TD and LI groups differed with respect to which EF 
domains were affected. As of  yet, we are unsure why a bilingual benefit was 
found on working memory in the LI group and on attentional processing in 
the TD group, calling for further research. The difference does, however, add 
to the mixed findings in the literature and indicates that it is far from clear 
which conditions moderate the effects of  bilingualism on EF. 

Implications
Due to the increasing number of  bilingual children on clinical caseloads, it 
is necessary to better understand the strengths and weaknesses of  bilingual 
children with LI. There is a growing body of  work on the language abilities of  
these children, but knowledge on their cognitive development is still limited. 
The current study showed that the cognitive weaknesses of  both monolingual 
and bilingual children with LI, in comparison with TD peers, are most 
severe in the domain of  verbal short-term memory. Moreover, irrespective 
of  weaknesses in this domain, EF deficits in verbal working memory and 
interference suppression were found. As EF is crucial for many aspects in 
life (Diamond, 2013), therapy aiming to strengthen EF in children with LI is 
recommended. In addition, it is sometimes suggested that EF can contribute 
to a reliable diagnosis of  LI in bilingual children, because, in contrast to 
language measures, performance on EF tasks may be sensitive to LI and 
relatively insensitive to bilingualism (e.g., Engel de Abreu et al., 2014; Laloi 
et al., 2017). Although the current study did not examine the diagnostic 
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accuracy of  the EF measures, we join Laloi and colleagues (2017) in the 
view that the presence of  group differences cannot be equated with clinical 
validity. The magnitude of  the effects of  LI on EF was relatively small in 
the present study, with the exception of  verbal working memory at wave 1, 
and variation in performance was large. Caution with respect to the use of  
EF tasks as clinical tools is thus warranted until such tasks have been proven 
diagnostically adequate. Finally, next to weaknesses, the present study 
also revealed that working memory may be a relative strength of  bilingual 
children with LI in comparison with their monolingual peers with LI. Future 
research needs to investigate if  these strengths can be deployed to support 
language learning. 



239

9

LI, bilingualism, and EF development



240



241

Chapter 10

General discussion



242

Chapter 10

Research on children with language impairment (LI) and bilingual children 
is important for both clinical and theoretical reasons (Paradis, 2010a). For 
example, identifying similarities and differences between the two child 
populations can support the clinical challenge of  diagnosing LI in bilingual 
children, but can also inform us about the nature of  LI. Additionally, such 
research can determine whether effects of  bilingualism and LI accumulate 
and whether bilingualism aggravates or alleviates the symptoms of  LI, 
strengthening our knowledge of  children who are both dual language learners 
and diagnosed with LI. In the past few years, there has been a growing body 
of  work that tackled these issues, focusing mostly on children’s language 
abilities. The current dissertation contributes to this body of  work by 
investigating the effects of  LI and bilingualism on children’s skills in both 
linguistic and cognitive domains, including studies that evaluated promising 
clinical tools, that made cross- and within-domain comparisons, and that took 
a developmental perspective. In doing so, we aimed to (1) support a reliable 
diagnosis of  LI in bilingual contexts, (2) identify the risks and strengths of  
bilingual children with LI, and (3) provide insight into the origins of  the 
partially overlapping language profiles of  bilingual children and children with 
LI. In this final chapter, the main findings from the preceding eight studies 
are summarized, discussed and integrated. Subsequently, the limitations of  
the current dissertation are addressed, and venues for future research are 
considered. The chapter will end with the main conclusions of  this thesis. 

Diagnosing LI in a bilingual context
It is challenging to diagnose LI in bilingual children, because a bilingual 
child’s language difficulties may stem from insufficient exposure to the target 
language (due to bilingualism) or from deficient internal language learning 
mechanisms (due to LI), or from both (Kohnert, 2010). By drawing on 
language-specific knowledge, standardized language measures that are used 
to diagnose LI, such as vocabulary or grammar tasks, are especially sensitive 
to insufficient exposure and therefore often biased against bilingual children 
(Restrepo & Silverman, 2001). With these measures, professionals cannot 
disentangle the effects of  bilingualism from possible effects of  LI, making it 
difficult to determine the origins of  a child’s language difficulties. Within the 
European COST Action IS0804, new instruments have been developed which 
aimed to be sensitive to LI, but insensitive to effects of  bilingualism, thereby 
enabling a professional to identify an impairment irrespective of  a child’s 
lingual status (see Armon-Lotem, De Jong, & Meir, 2015). The studies in 
chapters 2 to 5 of  the current dissertation are the first to investigate the effects 
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of  LI and bilingualism on three of  those recently developed instruments, 
in addition to evaluating their clinical validity. These instruments have in 
common that they do not rely on knowledge specific to one language, but, 
instead, tap into skills that are acquired in any language learned, thereby 
reducing the bias against children with differing language experiences.
 The studies in chapters 2 and 3 focused on the Quasi-Universal Nonword 
Repetition Task (Chiat, 2015), a processing measure of  verbal or phonological 
short-term memory. In contrast to many traditional nonword repetition tasks, 
which have proven their clinical value in monolingual contexts (e.g., Gray, 
2003a; Kalnak, Peyrard-Janvid, Forssberg, & Sahlén, 2014), the items in the 
quasi-universal nonword repetition task are composed of  features that are 
common across languages. Bilingual children can therefore use knowledge 
that they have acquired in either their first or second language, allowing 
them to perform on par with their monolingual peers. The study in chapter 2 
confirmed that performance on the quasi-universal nonword repetition task 
was insensitive to experience with a particular language. Monolingual and 
bilingual children scored similarly on this task, whereas a language-specific 
nonword repetition task based on Dutch phonotactics was relatively more 
difficult for the bilinguals. Moreover, the quasi-universal nonword repetition 
task accurately identified LI and typical development (TD) in both the 
monolingual and bilingual groups of  children, indicating that the instrument 
can support a reliable diagnosis of  LI in different language learning contexts. 
A follow-up study, reported in chapter 3, furthermore showed that the quasi-
universal nonword repetition task was preferred over digit span tasks to aid 
the assessment of  5- and 6-year-old bilingual children with LI. Digit span 
tasks, testing verbal memory, are similarly found to be insensitive to language-
specific knowledge, most likely due to the frequent use of  digits, and are 
therefore suggested to hold promise for a differential diagnosis of  bilingual 
children (Engel de Abreu, Baldassi, Puglisi, & Befi-Lopez, 2013; Ziethe, 
Eysholdt, & Doelinger, 2013). In fact, they are already used in clinical settings 
to complement traditional language tests (see Kort, Schittekatte, & Compaan, 
2008). The absence of  a negative effect of  bilingualism on the digit span tasks 
was replicated by our study, but measures of  clinical accuracy showed that the 
quasi-universal nonword repetition task had stronger diagnostic potential than 
the digit span tasks. The strength of  the quasi-universal nonword repetition 
task is, next to its insensitivity to effects of  bilingualism, its sensitivity to 
multiple weaknesses of  children with LI, not only testing verbal short- 
term memory capacity but also tapping into phonological processing and 
(sub)lexical knowledge of  any language learned.
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 The second recently developed instrument, evaluated in the study in chapter 
4, was the Multilingual Assessment Instrument for Narratives (MAIN; Gagarina 
et al., 2012) that was analyzed on the macrolevel. Narrative tasks can target a 
story’s microstructure, focusing on a child’s linguistic expression of  the story, 
or macrostructure which refers to the structure of  the story, including plot 
elements such as the goals of  the protagonists (Stein & Glenn, 1979). As story 
structure is relatively universal (Berman & Slobin, 1994), bilingual children 
can apply knowledge about narrative macrostructure acquired in their first to 
their second language (e.g., Pearson, 2002; Squires et al., 2014). In contrast to 
microstructure, this may make performance on measures of  macrostructure 
relatively insensitive to amount of  exposure in a particular language (Hipfner-
Boucher et al., 2015), which is supported by our findings in chapter 4. We 
found no differences between bilingual and monolingual children on the 
ability to comprehend and produce a narrative’s macrostructure. The children 
with LI did score weaker than their TD peers on all measures, in line with 
previous research (e.g., Dodwell & Bavin, 2008; Squires et al., 2014). The 
narrative task successfully differentiated between children with and without 
LI in monolingual and bilingual learning contexts, with story elements related 
to internal states having high discriminative value. This suggests that both 
monolingual and bilingual children with LI may have notable difficulties with 
understanding and expressing the feelings of  the protagonists, which could 
thus be indicative of  LI.
 Finally, the study in chapter 5 examined the use of  a parental questionnaire 
(Questionnaire for Parents of  Bilingual Children; Tuller, 2015) to provide 
information on potential risk factors of  LI. Parental report on these risk 
factors was combined with the previously mentioned quasi-universal nonword 
repetition task and narrative task, aiming to offer a promising alternative to 
testing both languages of  a bilingual child or using bilingual norm-referencing. 
Previous research indicated that parental report on risks associated with a 
child’s early language development and the prevalence of  language problems 
in the family may be strong indicators of  LI in monolingual (Rice, 2007; Tallal, 
Ross, & Curtiss, 1989) and bilingual (Paradis, Emmerzael, Sorenson Duncan, 
2010; Restrepo, 1998) children. However, these studies did not provide 
information on whether parental report on these risk factors was influenced 
by the lingual status of  the child or parents. The study in chapter 5 of  the 
current dissertation showed that parental report on a child’s early language 
development is relatively insensitive to bilingualism and is highly predictive 
of  LI in both a group of  monolingual and bilingual children, in contrast 
to the prevalence of  language problems in the family. Combining parental 
report on a child’s early language development with the child’s performance 
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on the quasi-universal nonword repetition task and the narrative task testing 
macrostructure demonstrated excellent clinical accuracy, irrespective of  the 
linguistic background of  the child (or parents).
 In the four years that the current dissertation materialized, professionals 
working with children with LI in the Netherlands have repeatedly expressed 
how great the need is for new diagnostic tools that are appropriate for 
bilingual children. The COST Action IS0804 has played a key role in the 
development of  new instruments, and enabled the studies in chapters 2 to 5 
of  this dissertation to provide an evidence base for their clinical validity. With 
these instruments, professionals might have been better able to understand 
the origins of  the language problems of  the Turkish-Dutch boy, who was 
mentioned in the introduction of  this dissertation. This boy was diagnosed 
with LI at a late age, and was over 7 years old before he received proper 
education and treatment for his problems. His scores on the standardized 
language tasks (vocabulary, grammar) that we administered were weak, as 
expected. However, he was predominantly exposed to Turkish before the 
age of  4 and insufficient exposure to Dutch could have explained his weak 
scores on these standardized tasks. In contrast, insufficient exposure is not 
a likely explanation for the fact that the boy also performed poorly on the 
measures of  narrative macrostructure and that he had severe difficulties with 
repeating the quasi-universal nonwords. Although the diagnostic problem is 
not miraculously solved with the recently developed instruments, they could 
have offered professionals more guidance and could have contributed to an 
earlier start of  treatment for this child, had they been available. 
 Next to providing valuable information about the impairment status of  a 
child, our experience with administering the instruments is positive, which 
is confirmed by professionals who have already been using them in clinical 
settings. The tools are quick and easy to administer, and children enjoy 
working with them. Although important steps have been made, more work is 
needed to implement the instruments in clinical practice, as illustrated by the 
question that professionals most frequently ask us: “Are norm data available 
for the instruments, and, if  not, when will they become available?”. Important 
steps for future research, in support of  implementation, will be discussed in 
the paragraph addressing limitations and future directions.
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Effects of  LI and bilingualism: strengths and weaknesses
Next to evaluating promising tools in support of  the diagnosis of  LI in 
bilingual learning contexts, the studies in the present dissertation aimed to 
identify strengths and weaknesses of  bilingual children with LI. Figures 1-4 
give an overview of  children’s performance on the language (vocabulary, 
morphology) and cognitive processing measures (verbal and visuospatial 
memory, selective attention, interference suppression) that were examined in 
the studies in chapters 8 and 9 of  the current dissertation. These studies used 
the same participant sample and investigated children’s development over 
time, allowing for comparisons. 

Figure 1. Language development in the domains of  receptive vocabulary and 
grammatical morphology; error bars represent -/+ 2 standard errors. 
MOTD = monolingual typically developing; MOLI = monolingual language impaired; 
BITD = bilingual typically developing; BILI = bilingual language impaired

Figure 2. Verbal short-term and working memory development; error bars represent 
-/+ 2 standard errors. 
MOTD = monolingual typically developing; MOLI = monolingual language impaired; 
BITD = bilingual typically developing; BILI = bilingual language impaired
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Effects of  LI
Looking at the figures, it is evident that the children with LI, both monolingual 
and bilingual, experienced most difficulties with the verbally loaded measures, 
and that these patterns remained relatively stable over time. This observation 
is confirmed by the results of  the analyses reported in the studies in chapters 8 
and 9. Negative effects of  LI emerged on all verbal tasks and were significant 
at each time of  testing, whereas no differences between children with TD 

Figure 3. Visuospatial short-term and working memory development; error bars represent 
-/+ 2 standard errors. 
MOTD = monolingual typically developing; MOLI = monolingual language impaired; 
BITD = bilingual typically developing; BILI = bilingual language impaired

Figure 4. Selective attention and interference suppression development; error bars represent 
-/+ 2 standard errors. 
Note. Lower scores reflect better performance. For the purpose of  this figure, extreme outliers (N=10) on the selective 
attention task were removed. 
MOTD = monolingual typically developing; MOLI = monolingual language impaired; 
BITD = bilingual typically developing; BILI = bilingual language impaired
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and LI were found on visuospatial short-term memory and (visual) selective 
attention. Children with LI did perform weaker than their TD peers on two 
nonverbal measures, but the magnitude of  the effects of  LI was larger for the 
verbal tasks (vocabulary: ηp

2 = .22; morphology: ηp
2 = .35; verbal short-term 

memory: ηp
2 = .37; verbal working memory: ηp

2 = .28) than for the nonverbal 
tasks (visuospatial working memory: ηp

2 = .04; interference suppression:  
ηp

2 = .11). In addition, the negative effect of  LI on visuospatial working 
memory disappeared when controlling for verbal short-term memory. These 
findings thus indicate that children with LI are most severely impaired in 
verbal knowledge and processing, whereas nonverbal cognitive processing 
may be a relative strength (e.g., like in Archibald & Gathercole, 2006a; Lukács, 
Ladányi, Fazekas, & Kemény, 2016; Spaulding, Plante, & Vance, 2008). 
 However, despite this relative strength, the presence of  subtle nonverbal 
deficits in children with LI should not be ignored. Task demands could play an 
important role in how well children with LI perform on nonverbal cognitive 
tasks and may be one explanation for the mixed findings across different tasks 
and studies (Lukács et al., 2016). In the study in chapter 9, the children with 
LI were only outperformed by their TD peers when they were required to 
both store and manipulate visual information in working memory, but not 
when just storage of  visual information was involved. Moreover, the difference 
between the effect of  LI on interference suppression and selective attention 
may, at least in part, have been the result of  task duration. While the relatively 
short selective attention task was not problematic for children with LI, they 
did have difficulties with the longer task testing interference suppression. The 
longer task may have not only drawn on the ability to resist interference from 
distractors, but also on the ability to maintain attention to visual stimuli, 
which was found to be weakened in the children with LI (see chapter 8). These 
findings suggest that nonverbal cognitive processing may thus especially be a 
strength of  children with LI if  task demands are relatively low. 
 Although the monolingual and bilingual children with LI were found to 
perform poorly on all verbal tasks, some verbal domains may be associated 
with more severe deficits than others. For example, previous research showed 
more extensive delays of  children with LI in the domain of  morphology 
compared with the domain of  vocabulary (Rice, 2012). Moreover, some 
work also suggests that morphology weaknesses of  children with LI may 
be limited to regular forms (see Krok & Leonard, 2015). One theoretical 
account of  LI, the Procedural Deficit Hypothesis (PDH; Ullman & Pierpont, 
2005), attempts to explain this uneven profile. The PDH postulates that 
children with LI have structural abnormalities in brain areas underlying 
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the procedural memory system, which is involved in implicitly learning 
predictable sequences (like regular morphological rules). However, the 
storage of  facts and arbitrary relations, subserved by the declarative system, is 
presumed to be intact. Irregular forms, like lexical items, do not allow for fast 
generalization and need to be memorized through the declarative system, in 
contrast to regular forms. Consequently, the PDH predicts severe problems 
of  children with LI with regular morphology, while irregular morphology, 
and vocabulary in general, is thought to be relatively spared. The results from 
the study in chapter 8 show that the magnitude of  the effect of  LI was larger 
on morphology (ηp

2 = .35) than vocabulary (ηp
2 = .22), comparable to Rice 

(2012). Although this supports the common assumption that morphology is 
a prominent weakness of  children with LI (Leonard, 2014a), we refrain from 
concluding that vocabulary and irregular morphology are relatively spared in 
this child population, as suggested by the PDH. We found consistently large 
negative effects of  LI on vocabulary in this dissertation and, in addition, 
the study in chapter 6 even showed larger effects of  LI on irregular than on 
regular morpheme production. Moreover, the production of  regular plurals 
or past participles, compared with irregular forms, was also not a relative 
weakness of  children with LI in the study in chapter 7. 
 Instead of  supporting the PDH, the findings from the studies in this 
dissertation seem more in line with a limited processing account of  LI, which 
predicts broader language deficits due to an impaired capacity to process 
language input efficiently (e.g., Gathercole & Baddeley, 1990; Kail, 1994; 
Leonard, Eyer, Bedore, & Grela, 1997; Leonard et al., 2007). We found 
severe deficits of  children with LI on all verbal knowledge-based (vocabulary, 
regular and irregular morphology) and processing-based tasks (phonological 
and verbal memory) that we administered. Moreover, the results from the 
study in chapter 8 suggest that the language skills of  children with LI are 
related to input processing. The poor vocabulary and morphology scores 
of  monolingual and bilingual children with LI were found to be partly 
associated with a weakened ability to maintain attention to the stream of  
linguistic information, possibly interfering with how well incoming language 
is processed. Finally, the findings from the study in chapter 7 may also be 
regarded as providing evidence in support of  a processing account. Both 
monolingual and bilingual children with LI often omitted the participial 
prefix when they were 5 and 6 years old, in contrast to their age-matched TD 
peers. As the prefix is a short and unstressed syllable in initial position of  the 
participle, this may support the view that children with LI have particular 
difficulties with processing phonetically brief  and non-salient stimuli 
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(Leonard et al., 1997). We will come back to input processing in the section 
on overlapping language profiles.

Effects of  bilingualism
While monolingual and bilingual children with LI performed relatively weak 
on the verbal tasks and relatively strong on the nonverbal tasks compared 
with their TD peers, different strengths and weaknesses were found for the 
bilingual children (TD and LI) relative to their monolingual peers. As Figures 
1-4 clearly show, the bilingual children experienced persistent difficulties on 
the knowledge-based Dutch language measures (vocabulary, morphology), but 
not on the indicators of  verbal or nonverbal processing (verbal and visuospatial 
memory, selective attention, interference suppression). Knowledge-based 
measures of  vocabulary and morphology are sensitive to experience with the 
language of  testing, as shown by previous research (e.g., Hoff  et al., 2012; 
Scheele, Leseman, & Mayo, 2010), explaining the bilingual delays. In contrast, 
performance on processing-based measures is less reliant on language-specific 
experience and these tasks do, therefore, not disadvantage bilingual children 
(Campbell, Dollaghan, Needleman, & Janosky, 1997), although the study in 
chapter 2 showed that this may differ depending on characteristics of  the task 
(which will be explained below). 
 Vocabulary and morphology are thus relatively weak domains in children 
with LI as well as in bilingual children. This has important implications for 
children who are both diagnosed with LI and learn two languages, as effects of  
LI and bilingualism may accumulate. The findings from the study in chapter 6 
of  the current dissertation show that the bilingual children with LI performed 
more poorly on the vocabulary and morphology tasks than monolingual 
children with LI and bilingual children with TD. Double delays were thus 
observed in both language domains, comparable to what Verhoeven, Steenge, 
Van Weerdenburg, and Van Balkom (2011) found. However, the effects of  
bilingualism only aggravated the effect of  LI on vocabulary, in contrast to 
morphology, as evidenced by a comparison of  the magnitude of  the effect 
of  LI in monolingual and bilingual groups (see Paradis, 2010a). Moreover, 
double delays on morphology have not always been attested in previous 
research (Blom, De Jong, Orgassa, Baker, & Weerman, 2013; Gutiérrez-
Clellen, Simon-Cereijido, & Wagner, 2008; Paradis et al., 2017; Rothweiler, 
Chilla, & Clahsen, 2012). Together, these findings indicate that vocabulary 
could thus be a particular risk area for bilingual children with LI, more so 
than morphology. 
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 A possible explanation for this finding is that vocabulary may be more 
susceptible to input factors than morphology (Chondrogianni & Marinis, 
2011). In contrast to (regular) morphology, which is largely based on rule 
learning and allows for generalization to new forms, lexical items need to 
be learned one-by-one. Vocabulary acquisition may thus be more dependent 
on repeated exposure to the same form than the acquisition of  morphology, 
which is supported by the fact that the effects of  bilingualism on vocabulary 
in the studies in the current dissertation were consistently larger in size than 
the effects of  bilingualism on morphology (chapter 6 based on data from 
wave 1: ηp

2 = .26 vs. ηp
2 = .15; chapter 8 based on longitudinal data: ηp

2 = .18 
vs. ηp

2 = .12). However, morphology is a broad domain and its sensitivity to 
effects of  bilingualism may highly depend on factors such as complexity and 
frequency of  the morphological structure (e.g., Paradis, 2010b; Rispens & de 
Bree, 2015). This is illustrated by results from the study in chapter 7, showing 
particularly severe and persistent difficulties of  the bilingual children with 
highly infrequent irregular plural forms.
 While bilingual children scored persistently poor on the knowledge-based 
measures of  vocabulary and morphology, they showed relatively strong 
performance on the processing-based tasks. The studies in chapters 6, 8 and 
9 found no differences between the monolingual and bilingual children on 
the administered verbal (verbal short-term and working memory, auditory 
sustained attention) and nonverbal cognitive processing measures (visual 
sustained attention, visuospatial short-term and working memory, selective 
attention, interference suppression). However, not all verbal processing-
based measures that were included in the studies in this dissertation showed 
equal performance of  monolingual and bilingual children. The bilingual TD 
children were outperformed by their monolingual TD peers on a nonword 
repetition task that was modelled on Dutch, as shown by the results from 
the study in chapter 2. This language-specific nonword repetition task was 
comprised of  items that conformed to the phonotactics of  Dutch, which 
disadvantaged the bilingual children who had received less Dutch exposure. 
These findings support previous research which showed that nonword 
repetition is often influenced by prior (sub)lexical phonological knowledge 
(Gathercole, Frankish, Pickering, & Peaker, 1999; Majerus, van der Linden, 
Mulder, Meulemans, & Peters, 2004) and dependent on language-specific 
experience (Gutiérrez-Clellen & Simon-Cereijido, 2010; Messer, Leseman, 
Boom, & Mayo, 2010; Sharp & Gathercole, 2013; Summers, Bohman, Gillam, 
Peña, & Bedore, 2010). On the contrary, the bilingual children in the study 
in chapter 2 performed similarly on the recently developed quasi-universal 
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nonword repetition task, which uses the most common features across many 
languages and thereby diminishes reliance on amount of  exposure in a 
particular language. These results thus indicate that some verbal processing 
measures are more knowledge-based than others, affecting their sensitivity to 
effects of  bilingualism.
 The bilingual children scored on par with their monolingual peers on most 
processing measures, and they did so despite having weaker Dutch language 
abilities. When controlling for children’s language skills, the studies in 
chapters 6 and 9 found bilingual advantages. The bilingual children with LI 
had better working memory skills than their monolingual peers with LI, while 
selective attention was enhanced in the bilingual TD children in comparison 
with their monolingual TD peers. A large body of  research already showed 
bilingual cognitive benefits within a context of  TD (for reviews, see Adesope, 
Lavin, Thompson, & Ungerleider, 2010; Hilchey & Klein, 2011), including 
benefits in working memory (e.g., Blom, Küntay, Messer, Verhagen, & 
Leseman, 2014), interference suppression (e.g., Poarch & Van Hell, 2012), 
and selective attention (e.g., Blom, Boerma, Bosma, Cornips, & Everaert, 
2017; Chung-Fat-Yim, Sorge, & Bialystok, 2017). However, we are one of  
the first to show such bilingual strengths in a group of  children with LI. We 
were, however, unsure why advantages in the TD and LI groups were found 
in different cognitive domains or on different tasks, emphasizing the need to 
further research the conditions under which bilingual benefits emerge.    

Overlapping language profiles
One of  the reasons why identification of  bilingual children with LI is 
challenging is that the language profiles of  (monolingual) children with LI 
and bilingual (TD) children show partial overlap (e.g., Crago & Paradis, 
2003; Grüter, 2003; Håkansson & Nettelbladt, 1996; Paradis, 2005; Paradis 
& Crago, 2000), which can lead to cases of  missed and mistaken identities 
(Gutiérrez-Clellen, 1996). The studies in the current dissertation also 
illustrate the presence of  this overlap. In the study in chapter 6, we did not 
find significant differences between the vocabulary and morphology scores 
of  the monolingual children with LI and the bilingual TD children, although 
the similarities between the two groups in the domain of  vocabulary were 
particularly striking (see Figure 1). The overlap in the domain of  morphology 
was mainly the result of  the plural items, as evidenced by the results from the 
study in chapter 7. Plural accuracy showed fully overlapping language profiles 
between the monolinguals with LI and the bilinguals with TD, in contrast to 
accuracy scores on the past participle formation task. 
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 These behavioral similarities may tell us something about the nature of  LI 
and suggest that the impairment affects input processing. While bilingualism 
leads to variation in the language input of  a child, in turn influencing the 
child’s language development, it may be that an inborn LI influences how 
children can make use of  the input. Within this view, deficits in input 
processing (in children with LI) and reductions in input frequency (in 
bilinguals) have similar effects on children’s language outcomes (for a detailed 
discussion, see Paradis, 2010a). Working memory is a cognitive mechanism 
that has frequently been associated with the language problems of  children 
with LI (for reviews, see Henry & Botting, 2016; Montgomery, Magimairaj, 
& Finney, 2010) and has been suggested to underlie their limitations in 
input processing (Leonard et al., 2007). The study in chapter 8 explored the 
role of  a different mechanism in explaining the effects of  LI on children’s 
language outcomes: sustained attention. We tested the hypothesis that the 
language problems of  children with LI reflect a weakened ability to maintain 
attention to the stream of  linguistic information, leading to incomplete or 
inefficient processing of  language input. The results of  the study in chapter 
8 confirmed this hypothesis and showed that the effect of  LI on vocabulary 
and morphology was mediated by auditory sustained attention in the 
monolingual and bilingual groups of  children. Visual sustained attention, 
even though impaired, did not act as a meaningful mediator of  the effect of  
LI on monolingual children’s language skills, indicating that their problems 
could indeed be related to a domain-specific deficit in processing auditory 
input. While reductions in input frequency cause language delays in bilingual 
children, the functional equivalent may impair the language proficiency of  
children with LI, resulting in partially overlapping language profiles. 

Limitations and future directions
We already discussed a number of  important limitations in the preceding 
chapters of  this dissertation, mostly relating to sample and task characteristics. 
For instance, the possibility of  misdiagnosis, especially in our bilingual sample, 
has been addressed multiple times. Due to the difficulty of  identifying LI in 
bilingual learning contexts, there is no guarantee that all participating bilingual 
children with TD and LI were correctly classified. Although we are confident 
about group membership (see General Introduction, p. 15), misdiagnosis 
remains a potential complicating factor when doing research with bilingual 
children with LI. Furthermore, heterogeneity within our bilingual sample and 
within our sample of  children with LI is another important limitation of  the 
studies in the current dissertation. The bilingual participants differed in terms 



254

Chapter 10

of  their first language background, and, in addition, had various degrees of  
exposure to their first and second languages. This limited our ability to draw 
conclusions about possible effects of  cross-linguistic influence from children’s 
first language to Dutch and reduced the generalizability of  our findings to 
specific bilingual groups with specific dominance patterns. Moreover, the 
sample of  children with LI was heterogeneous in terms of  the severity of  their 
impairment, for example including children with only problems in the area 
of  language production as well as children with both expressive and receptive 
language difficulties. The sample size, defined by the number of  bilingual 
children with LI, was too small to investigate or control for such differences 
in severity. Future research is needed to examine the development of  bilingual 
children with LI in several relatively homogeneous subgroups, taking into 
account factors such as first language background, language dominance, and 
severity of  LI. Severity of  LI is, furthermore, an important factor in light of  
the existing differences in inclusion criteria of  LI across countries and studies. 
The criteria for LI used in the current dissertation, based on the official criteria 
to qualify for educational support in the Netherlands, are relatively stringent 
and we are therefore cautious about generalizing our findings to children with 
LI in other countries. 
 Next to sample characteristics, the studies in the current dissertation were 
also restricted by the tasks that were used. With respect to the cognitive 
processing measures, we only included one task per cognitive domain, even 
though it is recommended to use multiple tasks to avoid the problem of  ‘task 
impurity’ (Miyake et al., 2000). Future research with multiple measures for 
each cognitive function could, for example, establish whether children with 
LI actually have difficulties inhibiting interfering stimuli or whether their poor 
performance on interference suppression reflects a more fundamental deficit 
in sustained attention (see this chapter, p. 248). Furthermore, such research 
would be well-suited for exploring bidirectional relations between specific 
language and cognitive abilities of  children. To this end, the test battery 
would preferably also need to be elaborated with more language measures. 
We examined children’s language knowledge in Dutch with two standardized 
measures of  receptive vocabulary and grammatical morphology. This meant 
that we did not have control over the frequency and complexity of  the items 
and structures, which would be the case if  we would have created the test 
items ourselves. Moreover, we did not include any measure of  syntax, nor did 
we analyze spontaneous speech data. Future studies are needed to give a more 
refined overview of  the cognitive and linguistic strengths and weaknesses of  
bilingual children with LI.
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 For instance, it may be worthwhile to elaborate the test battery with the 
sentence repetition task that was developed within the COST Action IS0804 
(Marinis & Armon-Lotem, 2015), as this measure may give important 
information about the language development of  the child on several levels 
(lexical, morphological, syntactical). Furthermore, a sentence repetition task 
is shown to be highly sensitive to LI in monolingual (Conti-Ramsden et al., 
2001) and, when bilingual cut-off  scores are used, bilingual (Armon-Lotem 
& Meir, 2016) contexts. This task may therefore complement the instruments 
that were evaluated in the studies in the current dissertation (chapters 2-5). 
Finally, another important task-related limitation is that the studies in this 
dissertation focused on bilingual children’s development in Dutch, whereas 
their first language development was not assessed. Research on the first 
language development of  bilingual children with LI, is, for example, important 
in light of  possible effects of  language attrition (Blom, Boerma, & De Jong, 
under review). First language attrition (i.e., language loss at the individual 
level; Montrul, 2008) may lead to a diagnostic confound. Just like effects 
of  language delay, effects of  first language attrition on children’s language 
skills may show overlap with effects of  LI, making standardized measures 
in a child’s first language (if  available) not fully reliable. Future research is 
necessary to examine whether measures such as the quasi-universal nonword 
repetition task and narrative tasks are also insensitive to effects of  first 
language attrition, besides being insensitive to language delay. 
 Next to testing the effects of  first language attrition on the recently 
developed instruments, more steps have to be taken before the instruments 
can be implemented in clinical practice. Future research needs to investigate 
the use of  the instruments with children who are younger and older than the 
5- and 6-year-old participants in the studies in the current dissertation. A 
diagnosis of  LI is preferably made before age 5, but, unfortunately, there are 
also children whose LI is identified at a later age. It is therefore paramount 
that the clinical validity of  the instruments is evaluated within different age 
groups. For example, this will answer the question whether the quasi-universal 
nonword repetition task is too easy for older children, even for children with 
LI, or whether the narrative task is too difficult for younger children, even 
those with TD. Implementation in clinical practice furthermore requires the 
validation of  our findings in a large and representative population sample 
without predefined groups, as predefined groups may positively influence the 
diagnostic validity of  the instruments (Dollaghan & Campbell, 1998; Ellis 
Weismer et al., 2000). Such data from a population-based sample would allow 
for the standardization of  the instruments, and would give professionals, who 
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are eager to work with them, more tools to reliably identify LI in bilingual 
children. 

Conclusions
The studies in the current dissertation investigated the linguistic and cognitive 
development of  5- to 8-year-old monolingual and bilingual children with 
and without LI. The findings have important clinical implications, as they 
provide an evidence base for the clinical validity of  three recently developed 
instruments that show promise for a differential diagnosis of  LI in bilingual 
learning contexts. Moreover, the findings enhance our knowledge about 
the strengths (working memory) and weaknesses (vocabulary) of  bilingual 
children with LI, a group which is growing due to increasing linguistic 
diversity in many countries in the world. The results from the studies in the 
current dissertation also have important theoretical implications. The partially 
overlapping language profiles of  children with LI and bilingual children may 
show us that the language problems of  children with LI are, at least in part, 
rooted in impaired input processing. Like this dissertation was able to build 
on previous research, such as prominent overview articles (Kohnert, 2010; 
Paradis, 2010a) and the influential COST Action IS0804 (see Armon-Lotem, 
De Jong, & Meir, 2015), we hope that our findings, in turn, stimulate future 
work on the intersection of  LI and bilingualism.  
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Samenvatting
(summary in Dutch)

Voor veel jonge kinderen lijkt het leren van een taal een eenvoudige klus. 
Dat communiceren met anderen geen problemen oplevert, wordt vaak als 
vanzelfsprekend ervaren. Sommige kinderen, ongeveer 5-7% van de populatie, 
hebben echter moeite met praten of  het begrijpen van taal, terwijl daar geen 
duidelijke oorzaak voor is. Deze kinderen hebben een taalontwikkelingsstoornis 
(TOS) en hebben hiervoor gepaste zorg en onderwijs nodig. Het is dan ook 
essentieel dat een TOS vroeg gesignaleerd wordt, zodat behandeling al op 
jonge leeftijd gestart kan worden. 
 Voor professionals is het echter niet altijd gemakkelijk om te bepalen waar 
taalproblemen van een kind vandaan komen, zeker niet als het gaat om een 
meertalig kind dat tijdens de kindertijd twee (of  meer) talen leert. Taalproblemen 
bij meertalige kinderen, een groep die hard groeit door de toenemende 
linguïstische diversiteit in veel landen in de wereld, kunnen voortkomen uit 
onvoldoende blootstelling aan een bepaalde taal of  uit een aangeboren TOS 
(of  uit beide). Ondanks dat de oorzaak van de taalproblemen van meertalige 
kinderen en kinderen met een TOS verschilt, kunnen de taalprofielen van deze 
twee groepen kinderen oppervlakkige gelijkenissen vertonen, wat de herkenning 
van een TOS bemoeilijkt. De studies in de huidige dissertatie hebben daarom (1) 
drie instrumenten geëvalueerd die de identificatie van een TOS bij een meertalig 
kind zouden kunnen ondersteunen, (2) het talige en cognitieve profiel van 
meertalige kinderen met een TOS in kaart gebracht, zodat de kennis over deze 
groeiende groep wordt vergroot, (3) de bron van de overlappende taalprofielen 
van meertalige kinderen en kinderen met een TOS onderzocht, om zo meer 
inzicht te krijgen in de onderliggende mechanismen die de taalproblemen 
van kinderen met een TOS veroorzaken. Hiertoe zijn vier groepen kinderen 
(eentalige en meertalige kinderen met en zonder een TOS) drie jaar lang gevolgd, 
beginnend bij een leeftijd van 5 en 6 jaar.
 In hoofdstukken 2 en 3 van dit proefschrift staat de recent ontwikkelde quasi-
universele (Q-U) nonwoordrepetitietaak (NWRT), die verbaal korte-termijn 
geheugen test, centraal. Het is alom bekend dat kinderen met een TOS een zwak 
verbaal korte-termijn geheugen hebben en veel moeite hebben met het herhalen 
van niet-bestaande woorden. Verschillende studies hebben laten zien dat NWRT 
scores zeer voorspellend zijn voor een TOS bij eentalige kinderen. Bij meertalige 
kinderen is het bewijs hiervoor echter niet zo overtuigend. Hoewel nonwoorden 
per definitie niet opgeslagen zijn in het lexicon van kinderen, en daardoor minder 
afhankelijk zijn van blootstelling aan een bepaalde taal dan bestaande woorden, 
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scoren meertalige kinderen toch vaak lager op een NWRT in vergelijking met 
eentalige kinderen. Dit komt doordat de nonwoorden in traditionele NWRTen 
gebaseerd zijn op bestaande woorden in een bepaalde taal, waardoor ervaring 
met en kennis van die taal toch bepalend zijn voor een goede score. Meertalige 
kinderen worden op zulke traditionele, taal-specifieke NWRTen dus benadeeld 
doordat ze minder ervaring met de doeltaal hebben dan eentalige kinderen en dat 
is niet bevorderlijk voor de identificatie van een TOS. De Q-U NWRT biedt een 
oplossing voor dit probleem door nonwoorden op te nemen die niet gebaseerd 
zijn op bestaande woorden in één specifieke taal, maar die gebaseerd zijn op 
fonologische structuren en klanken die in heel veel verschillende talen frequent 
voorkomen. Een meertalig kind kan hierdoor gebruik maken van alle taalkennis 
die het heeft verworven, om het even van welke taal, en wordt zo verwacht even 
goed te presteren op deze taak als een eentalig kind. 
 De studie in hoofdstuk 2 laat precies dit verwachte patroon zien: we vonden 
geen verschillen tussen eentalige en meertalige kinderen op de Q-U NWRT, 
terwijl de meertalige kinderen lager scoorden op een taal-specifieke (op het 
Nederlands gebaseerde) NWRT. In tegenstelling tot deze taal-specifieke NWRT, 
identificeerde de Q-U NWRT een TOS op adequate wijze in zowel de eentalige 
als meertalige groep kinderen. We concludeerden dus dat de Q-U NWRT een 
veelbelovend instrument is dat clinici kan ondersteunen bij het stellen van 
een diagnose. De studie in hoofdstuk 3 onderstreept deze conclusie, door te 
laten zien dat de Q-U NWRT ook een betere diagnostische waarde heeft dan 
gevestigde instrumenten die al gebruikt worden in de praktijk en die ook het 
verbale geheugen van kinderen testen. Eerder onderzoek heeft laten zien dat de 
prestaties van eentalige en meertalige kinderen op deze gevestigde instrumenten 
vergelijkbaar waren, waardoor ze de identificatie van een TOS bij meertalige 
kinderen zouden kunnen ondersteunen. Uit de studie in hoofdstuk 3 blijkt dus 
dat de Q-U NWRT echter beter geschikt is voor dit doel.
 Hoofdstuk 4 van deze dissertatie draaide om het tweede recent ontwikkelde 
instrument, een verteltaak of  narratief. De macrostructuur van een narratief  
verwijst naar verschillende plotelementen die de bouwstenen van een verhaal 
vormen, zoals een setting, doel of  resultaat. In tegenstelling tot de linguïstische 
uitdrukking van deze plotelementen (ook wel microstructuur genoemd), wordt 
er verondersteld dat de macrostructuur van een verhaal universeel is en niet 
taal-specifiek. Dit betekent dat meertalige kinderen de narratieve vaardigheden 
die ze hebben verworven in hun eerste taal toe kunnen passen in hun tweede 
taal, waardoor er geen negatieve effecten van meertaligheid worden verwacht. 
Doordat kinderen met een TOS moeite hebben met deze verhaalstructuur, lijkt 
dit instrument geschikt om een TOS van een taalachterstand te onderscheiden. 
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De resultaten van de studie in hoofdstuk 4 tonen inderdaad aan dat kinderen 
met een TOS zwakkere narratieve vaardigheden hebben dan hun typisch 
ontwikkelende leeftijdsgenoten, terwijl eentalige en meertalige kinderen 
vergelijkbaar scoren. De narratief  differentieerde adequaat tussen zowel 
eentalige als meertalige kinderen met en zonder een TOS, en verhaalelementen 
gerelateerd aan de mentale toestand van de hoofdpersonen speelden hierbij 
een belangrijke rol. Naast de Q-U NWRT, is dus ook een narratief  in staat om 
een betrouwbare diagnose van een TOS in een eentalige en meertalige context 
te bevorderen.  
 De studie in hoofdstuk 5 richtte zich op het gebruik van een oudervragenlijst 
ten behoeve van de identificatie van een TOS, en op de diagnostische waarde 
van een combinatie van de oudervragenlijst met de eerder genoemde Q-U 
NWRT en narratief. Meerdere studies hebben laten zien dat een aantal 
sterke indicatoren van een TOS, zoals het laat behalen van vroege mijlpalen 
(eerste woordje/zinnetje) of  het voorkomen van taalproblemen in de familie, 
eenvoudig en betrouwbaar bevraagd kunnen worden met een oudervragenlijst. 
Uit de resultaten van de studie in hoofdstuk 5 blijkt dat informatie van ouders 
over de vroege taalontwikkeling van een kind zeer voorspellend is voor een TOS, 
zowel bij eentalige als meertalige kinderen. In combinatie met de Q-U NWRT 
en de narratief  konden een paar simpele retrospectieve vragen aan ouders over 
de vroege taalontwikkeling van hun kind ongeveer 95% van de eentalige en 
meertalige kinderen met en zonder een TOS correct classificeren. Hoewel er 
bij een vermoeden van een TOS bij een meertalig kind idealiter getest wordt in 
beide talen van het kind, bieden deze drie instrumenten (oudervragenlijst, Q-U 
NWRT, en narratief) samen een veelbelovend alternatief  voor situaties waarin 
dat niet haalbaar is. 
 In hoofdstuk 6 hebben we de afzonderlijke en gecombineerde effecten van 
een TOS en van meertaligheid op verschillende taaldomeinen onderzocht, 
om zo te bepalen wanneer meertaligheid een risico vormt voor kinderen met 
een TOS en wanneer het juist voordelig is. Een TOS en meertaligheid bleken 
beide een negatief  effect op taalkennis van het Nederlands (woordenschat, 
morfologie) te hebben, en met name woordenschat was een risicogebied voor 
kinderen die zowel een TOS hebben als meertalig opgroeien. Op testen die een 
beroep doen op taalverwerking (verbaal geheugen), scoorden alleen kinderen 
met een TOS zwak. Als er gecontroleerd werd voor taalkennis, presteerden 
de meertalige kinderen juist beter op verbaal geheugen in vergelijking met 
eentalige kinderen. Dit lijkt dus een gebied te zijn dat relatief  sterk ontwikkeld 
is bij meertalige kinderen. Deze bevinding sluit aan bij eerder onderzoek dat 
cognitieve voordelen van meertaligheid heeft gevonden.
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 In hoofdstuk 7 wordt er een studie gerapporteerd waarin morfologie, ofwel 
woordvorming, centraal staat. Eén van de duidelijkste kenmerken van kinderen 
met een TOS is dat ze moeite hebben met morfologie, bijvoorbeeld met het 
correct vervoegen van werkwoorden, en de morfologische vaardigheden van 
een kind worden dan ook vaak getest bij een vermoeden van een TOS. Zoals 
in hoofdstuk 6 duidelijk naar voren is gekomen, hebben meertalige (typisch 
ontwikkelende) kinderen echter ook vaak problemen met dit specifieke 
taaldomein. Het is dus de vraag of  de identificatie van een TOS bij een 
meertalig kind wel kan worden ondersteund met het testen van morfologische 
vaardigheden. De studie in hoofdstuk 7 heeft deze vraag beantwoord voor 
twee woordvormen die frequent voorkomen in het Nederlands: meervouden 
en voltooid deelwoorden. Meervoudsvorming bleek voor zowel meertalige 
kinderen als kinderen met een TOS moeilijk, terwijl het vormen van voltooid 
deelwoorden relatief  lastiger was voor kinderen met een TOS. De productie 
van voltooid deelwoorden zorgde voor een duidelijkere differentiatie 
tussen meertalige kinderen met en zonder een TOS dan de productie van 
meervouden. Een foutenanalyse liet zelfs zien dat het frequent weglaten van 
het prefix van het voltooid deelwoord (ge-) een indicator kan zijn voor een 
TOS, ongeacht de taalachtergrond van het kind. Het vormen van voltooid 
deelwoorden kan daarom, in tegenstelling tot meervoudsvorming, bijdragen 
aan een betrouwbare diagnose van een TOS bij eentalige én meertalige 
kinderen.
 We hebben eerder al benoemd dat de taalprofielen van kinderen met een TOS 
en meertalige kinderen gelijkenissen kunnen vertonen. De studie in hoofdstuk 
8 heeft, ten eerste, onderzocht hoe hardnekkig deze overlap in taalprofielen is, 
door de taalvaardigheden van eentalige en meertalige kinderen met en zonder 
een TOS te vergelijken over een periode van drie jaar. Ten tweede wilden we 
met de studie in hoofdstuk 8 beter begrijpen waarom meertalige kinderen en 
kinderen met een TOS soms een vergelijkbaar taalprofiel hebben. Ten behoeve 
van dit doel bestudeerden we de relatie tussen de taalvaardigheden van 
kinderen en hun volgehouden aandacht. Onze hypothese was dat kinderen 
met een TOS minder goed hun aandacht voor taalaanbod konden vasthouden 
dan typische ontwikkelende leeftijdsgenoten en zo het taalaanbod onvolledig 
zouden verwerken. Mogelijk ontwikkelen ze hierdoor dezelfde taalproblemen 
als kinderen die minder blootstelling aan een bepaalde taal krijgen. Uit de 
resultaten kwam naar voren dat zowel een TOS als beperkte blootstelling 
door meertaligheid de taalontwikkeling (woordenschat, morfologie) van een 
kind hardnekkig beïnvloedt. De woordenschat van jonge kinderen met een 
TOS en jonge meertalige kinderen (5-6 jaar) vertoonde de meest opvallende 
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gelijkenissen. Het effect van een TOS op de taalvaardigheid van zowel 
eentalige als meertalige kinderen kon verklaard worden door een zwakke 
auditieve volgehouden aandacht. Deze zwakke auditieve volgehouden 
aandacht belemmert mogelijk een goede verwerking van taalaanbod, hetgeen 
gevolgen heeft voor de taalverwerving. 
 De laatste empirische studie van dit proefschrift, beschreven in hoofdstuk 
9, brengt de cognitieve ontwikkeling van eentalige en meertalige kinderen 
met en zonder een TOS in kaart. In de literatuur is er veel discussie over 
de effecten van een TOS en meertaligheid op de cognitieve ontwikkeling 
van kinderen. Zo zijn er indicaties dat meertalige kinderen door het 
managen van twee talen betere inhibitievaardigheden en een grotere 
werkgeheugencapaciteit hebben dan eentalige kinderen, terwijl kinderen 
met een TOS soms juist zwakker lijken te presteren op deze gebieden in 
vergelijking met typisch ontwikkelende kinderen. Er zijn echter ook studies 
die geen effecten van een TOS of  meertaligheid vinden, en daarnaast is er 
nog maar weinig onderzoek gedaan met kinderen die zowel een TOS hebben 
als meertalig opgroeien. De resultaten van de studie in hoofdstuk 9 laten 
zien dat een TOS de cognitieve ontwikkeling van eentalige en meertalige 
kinderen op eenzelfde manier beïnvloedt. Kinderen met een TOS hadden op 
elk meetmoment een minder goede inhibitie en een zwakker werkgeheugen 
dan typische ontwikkelende leeftijdsgenoten, en hun vaardigheden op deze 
cognitieve domeinen kon deels verklaard worden door beperkingen in hun 
verbaal korte-termijn geheugen. Wanneer er statistisch gecontroleerd werd 
voor Nederlandse taalvaardigheid, vonden we bovendien positieve effecten 
van meertaligheid. Meertalige kinderen met een TOS hadden een grotere 
werkgeheugencapaciteit dan eentalige kinderen met een TOS, en meertalige 
typisch ontwikkelende kinderen hadden een betere selectieve aandacht dan 
eentalige typisch ontwikkelende kinderen.  

Conclusies
De studies in de huidige dissertatie onderzochten de talige en cognitieve 
ontwikkeling van 5- tot 8-jarige eentalige en meertalige kinderen met en 
zonder een TOS. De bevindingen hebben belangrijke klinische implicaties. 
Zo blijkt dat drie recent ontwikkelde instrumenten de potentie hebben om een 
betrouwbare diagnose van een TOS bij een meertalig kind te ondersteunen. 
Bovendien zijn we meer te weten gekomen over de sterke (werkgeheugen) 
en zwakke (woordenschat) punten van meertalige kinderen met een TOS 
– een groep die hard groeit door de toenemende linguïstische diversiteit in 
veel landen in de wereld. Naast klinische implicaties, hebben de resultaten 
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van de studies in dit proefschrift ook belangrijke theoretische implicaties. 
De gedeeltelijke overlap tussen de taalprofielen van meertalige kinderen en 
kinderen met een TOS suggereert dat de taalproblemen van kinderen met een 
TOS voortkomen uit een minder goed vermogen om taalaanbod te verwerken. 
Zoals dit proefschrift heeft kunnen bouwen op eerder onderzoek, hopen we 
dat onze bevindingen nieuw werk op het kruispunt van TOS en meertaligheid 
zullen stimuleren. 



288

Dankwoord
(acknowledgements in Dutch)

De afgelopen vier jaar zijn voorbij gevlogen. Hoog tijd om iedereen te bedanken 
die, op welke manier dan ook, betrokken is geweest bij de totstandkoming van 
dit proefschrift. Mijn dank is groot! Een aantal wil ik hier in het bijzonder 
noemen.

Alle kinderen, ouders, professionals en scholen die de basis hebben gelegd 
voor mijn onderzoek en van onschatbare waarde zijn geweest. Bedankt voor 
jullie enthousiasme en inzet, waar ik altijd veel energie van kreeg. Veel dank 
gaat tevens uit naar Kentalis en Auris, voor de ondersteuning gedurende de 
dataverzameling. 

Elma, ik had geen fijnere begeleider kunnen wensen. Ik waardeer en bewonder 
je openheid, betrokkenheid en de tijd die je, ondanks volle agenda’s, altijd 
vrijmaakt. Wat was het een soepele, leerzame, productieve en gezellige 
samenwerking die hopelijk niet zomaar eindigt met dit boekje. Paul, de 
mogelijkheden die je creëert lijken oneindig. In stressvolle situaties was er met 
jouw hulp altijd een oplossing nabij. Door me in latere fases met een kritische 
blik uit te dagen, heb je mijn proefschrift naar een hoger niveau getild. 
Frank, met rust en vertrouwen gaf  jij mij altijd het gevoel een gelijkwaardige 
sparringpartner te zijn en ik zal de zeer nuttige brainstormsessies op de Trans 
niet snel vergeten. Ik kijk ernaar uit om meer van je te leren en samen een 
volgende uitdaging aan te gaan.

I would like to express my gratitude towards Johanne Paradis, Jan de Jong, 
Ellen Gerrits, Sergey Avrutin, and Anneloes van Baar for reading and 
evaluating my dissertation. Moreover, together with Pascale Engel de Abreu 
and Marian Jongmans, thank you for your willingness to exchange thoughts 
with me on the day of  my defense. Sietske en Loes, wat fijn dat jullie op deze 
dag naast me willen staan als paranimfen.

Mona en Evelyn, CoDEmBi is een achtbaan geweest. Ondanks verschillende 
loopings en zijsporen, stevenen we allemaal af  op de finish. Daar mogen we 
heel trots op zijn. Loes en Willemijn, ik zeg altijd dat ik zonder jullie al lang 
een burn-out had gehad. Wat zijn jullie, samen met alle onderzoeksassistenten, 
belangrijk geweest voor het project. 



289

+

Addendum

Kamergenootjes van F2.10, bedankt voor alle nuttige, fijne en vooral gezellige 
gesprekken. De ‘taalkamer’ doet zijn naam eer aan. Ook alle andere collega’s 
van Orthopedagogiek en daarbuiten wil ik danken voor de – altijd iets te lange 
– praatjes in de gang, gezellige lunches, vruchtbare reizen en lekkere etentjes. 
Ik heb veel mooie mensen leren kennen en banden opgebouwd die het werk 
overstijgen.

Lieve vrienden en familie, jullie boden me tijd en ruimte om níet aan dit boekje 
te denken. Heerlijk! Er is geen betere afleiding dan een babbelend nichtje, 
wegdromen naar vroeger met vriendinnen die ik al zo lang ken, Brabantse 
gezelligheid, het geroezemoes van een groep dames die (nog steeds) niet bij 
te benen is, een spelletje canasta en de warmte van een knetterend vuur in 
de Morvan. Kees, wat ben ik gelukkig dat ik al dit moois met jou kan delen. 
Samen stappen of  trappen we lekker door. Zij aan zij, ‘om er bij de één twee te 
treffen’. Ja lieve Li, dit boekje eindigt zoals het ook begon: met jou.  
          

   
 



290

About the author

Tessel Boerma was born on 12 February 1987 in Utrecht, the Netherlands. She 
obtained her high school degree (gymnasium) in 2005 from the Werkplaats 
Kindergemeenschap in Bilthoven, after which she studied at University 
College Utrecht and discovered her interest in linguistics and language 
acquisition. After obtaining her bachelor’s degree summa cum laude, she 
started the research master ‘Linguistics: the study of  the language faculty’ in 
Utrecht. During this time, she focused on child language impairment and did 
an internship at Koninklijke Kentalis where she worked as a clinical linguist. 
Meanwhile, Tessel was a competitive rower and coach at A.U.S.R. Orca in 
Utrecht and, in addition, a project coordinator of  three large research panels 
at the Netherlands Institute for Health Services Research. 
 In May 2013, Tessel started her PhD at Utrecht University, working on 
the project ‘Cognitive development in the context of  emerging bilingualism: 
Cultural minority children in the Netherlands’ which was financed by a VIDI-
grant awarded to dr. Elma Blom (PI) by the Netherlands Organization for 
Scientific Research. During her PhD trajectory, Tessel was actively involved 
in the PhD Council of  the Faculty of  Social and Behavioral Sciences, 
organized (inter)departmental language (acquisition) meetings, gave guest 
lectures and supervised student theses. Moreover, she frequently presented 
her work during national and international conferences and gave workshops 
for professionals. After her PhD, Tessel started as a Postdoctoral Researcher at 
Utrecht University, continuing her work on language development in clinical 
child populations.  



291

+

Addendum

Publications

International peer-reviewed publications

Boerma, T., Chiat, S., Leseman, P., Timmermeister, M., Wijnen, F., & Blom, 
E. (2015). A quasi-universal nonword repetition task as a diagnostic tool for 
bilingual children learning Dutch as a second language. Journal of  Speech, 
Language, and Hearing Research, 58(6), 1747-1760.

Łuniewska, M., Haman, E., Armon-Lotem, S., Etenkowski, B., Southwood, 
F., Anđelković, D., Blom, E., Boerma, T., ... & Ünal-Logacev, Ö. (2016). 
Ratings of  age of  acquisition of  299 words across 25 languages: Is there a 
cross-linguistic order of  words? Behavior Research Methods, 48(3), 1154-1177.

Boerma, T., Leseman, P., Timmermeister, M., Wijnen, F., & Blom, E. (2016). 
Narrative abilities of  monolingual and bilingual children with and without 
language impairment: Implications for clinical practice. International Journal 
of  Language and Communication Disorders, 51(6), 626-638.

Blom, E., & Boerma, T. (2016). Why do children with language impairment 
have difficulties with narrative macrostructure? Research in Developmental 
Disabilities, 55, 301-311.

Blom, E., Boerma, T., Bosma, E., Cornips, L., & Everaert, E. (2017). Cognitive 
advantages of  bilingual children in different sociolinguistic contexts. Frontiers 
in Psychology, 8, 552.

Boerma, T., & Blom, E. (2017). Assessment of  bilingual children: What if  
testing both languages is not possible? Journal of  Communication Disorders, 66, 
65-76.

Blom, E. & Boerma, T. (2017). Effects of  language impairment and 
bilingualism across domains: Vocabulary, morphology and verbal memory. 
Linguistic Approaches to Bilingualism, 7(3/4), 277-300.

Boerma, T., Wijnen, F., Leseman, P., & Blom, E. (2017). Grammatical 
morphology in monolingual and bilingual children with and without language 
impairment: The case of  Dutch plurals and past participles. Journal of  Speech, 
Language, and Hearing Research, 60(7), 2064-2080.



292

Boerma, T., Leseman, P., Wijnen, F., & Blom, E. (2017). Language proficiency 
and sustained attention in monolingual and bilingual children with and 
without language impairment. Frontiers in Psychology, 8, 1241.

National peer-reviewed publications and book chapters

Boerma, T., & Blom, E. (2016). Taalachterstand of  taalontwikkelingsstoornis? 
Diagnosestelling bij meertalige kinderen als testen in beide talen niet mogelijk 
is. Nederlands Tijdschrift voor Logopedie, june 2016.

Boerma, T., & Blom, E. (in press). Digits or quasi-universal nonwords? The 
diagnostic validity of  verbal memory measures for bilingual children with 
language impairment. In C. dos Santos & L. de Almeida (Eds.), Bilingualism 
and Specific Language Impairment. Amsterdam: John Benjamins.

Manuscripts under review

Boerma, T., & Blom, E. (under review). Effects of  language impairment 
and bilingualism on children’s executive functioning: A longitudinal study. 
International Journal of  Language and Communication Disorders.

Blom, E., & Boerma, T. (under review). Predictive effects of  language and 
executive functioning on the lexical and syntactic development of  children 
with and without language impairment. Research in Developmental Disabilities.

Blom, E., Boerma, T., & De Jong, J. (under review). First language attrition 
in bilingual children with language impairment. In M. Schmid, & B. Köpke 
(Eds.), The handbook of language attrition. Oxford: Oxford University Press.

Boerma, T., & Blom, E. (under review). De talige en cognitieve 
ontwikkeling van eentalige en meertalige kinderen met en zonder een 
taalontwikkelingsstoornis. Van Horen Zeggen.


