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General Introduction 
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There can be several causes for why children grow up bilingually. It is possible that a child’s 

parents are native speakers of two different languages and want their child to acquire both 

these languages. Apart from that, many children grow up in families that have a background 

of migration. In those families, children are exposed to the language spoken in the country 

that the family migrated from and used by the parents, grandparents or other family members 

at home. In addition, they are exposed to the main language of the country they currently 

reside in, the majority language. As the name indicates, this language is spoken by the 

majority of the inhabitants of that country. In both of these situations, acquisition of the two 

languages can either happen simultaneously or sequentially, although in the first case (one 

language per parent) languages are usually learned simultaneously. This dissertation focuses 

on the language abilities of 5-8-year-old children in the Netherlands whose parents or 

grandparents emigrated to the Netherlands from Turkey or Morocco. More generally, these 

children are referred to as bilingual children. Other terms that have been used in the literature 

for children in this situation are migrant children, language minority children, (child) heritage 

speakers/language learners or second language learners, depending on which aspects of their 

bilingual experience is being focused on. Throughout this dissertation, the studied 

populations are either referred to as bilingual children or child heritage speakers. The term 

heritage language has been used to describe the languages spoken by immigrants and 

indigenous groups (Wiley, 2001) or the language of someone who grows up in a family where 

a minority language is spoken and who is to some extent proficient in this language (Valdés, 

2000). The term child heritage speakers thus describes children who learn the language of 

their family’s migration background at home and learn the main language of their country of 

residence outside the home.  

 The following general introduction to this dissertation will first introduce the 

characteristics of child heritage language learners in general and more specifically Turkish-

Dutch and Moroccan-Dutch child heritage speakers in the Netherlands, the population 

studied in this dissertation. As this dissertation focuses specifically on language production 

in child heritage speakers, we will introduce some theoretical models that have been used to 

describe the different processes involved in language production. We then introduce the 

different aspects of language production studied in this dissertation, namely lexical access, 

accuracy, fluency and language switching. We will explain what these concepts are and why 

these concepts are studied in relation to bilingual children. The order of this general 

introduction reflects the order of the separate studies that are reported in chapters 2-3, where 

chapter 2 focuses on lexical access in child heritage speakers in the Netherlands, chapter 3 

on the accuracy and fluency of these children’s majority language speech and chapter 4 on 

language switching between their heritage language and the majority language Dutch.  

 

Child heritage speakers 

The study of heritage language learners is a fairly recent area in bilingualism research 

(Benmamoun et al., 2013) and yields some findings that are specific to this type of bilingual 

experience. At the point of entering the education system, many child heritage speakers show 

delays in their majority language development (Hammer et al., 2014), while at the same time 
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also showing low proficiency in their heritage language (Scheele et al., 2010). Low skills in 

the majority language can have detrimental consequences for them, as education is usually 

provided in the majority language and strong majority language skills are required in order 

to succeed in the education system (Han 2012). Low proficiency in the heritage language can 

lead to difficulties in the communication with family members or heritage speakers who are 

not proficient in the majority language, with potential consequences for family relationships 

and academic achievements (Schofield et al., 2012). Furthermore, child heritage speakers 

often come from families with low socio-economic status (SES). Some studies have found 

that children growing up in families with lower SES might be exposed to a lower quantity 

and/or quality of language input important for language learning (Golinkoff et al., 2019; Hart 

& Risley, 1995; Hoff & Naigles, 2002), whereas families with a higher SES engage their 

children more often in home literacy activities (Hindman & Morrison, 2012) and are more 

likely to use the majority language (Dixon et al., 2012; Prevoo et al., 2014).  

 After they enter the education system, child heritage speakers tend to become more 

dominant in the majority language – which often has a more prestigious status in society. As 

a result, many of these children avoid the use of the heritage language and show a preference 

for the majority language in their home environment (De Houwer, 2007). Situations like these 

can account for patterns in which bilingual children show comparable receptive skills in both 

of their languages but better productive skills in the majority language (Hoff, 2018). Even 

though the heritage language is often acquired first, this so-called dominance switch to the 

majority language can result in incomplete acquisition of the heritage language (Benmamoun 

et al., 2013). In fact, a core characteristic of child heritage speakers is the enormous amount 

of variation with regard to heritage language proficiency. While some children show only 

receptive skills, others reach full native-like proficiency in the heritage language (Polinsky 

& Kagan, 2007). In many cases, the listening and speaking abilities are better developed in 

child heritage speakers than reading or writing skills (if present at all), due to the fact that 

education is usually offered exclusively in the majority language (Rothman, 2007). 

Becoming literate in the heritage language is an important factor with regard to the retention 

and maintenance of the language (Pires & Rothman, 2009; Rothman, 2007). 

 

Child heritage speakers in the Netherlands 

The research for this dissertation was carried out in the Netherlands, where two of the largest 

populations with a migration background come from Turkey and Morocco (CBS Jaarrapport 

Integratie, 2020). The children growing up in these families are often born to parents who 

were already born in the Netherlands themselves. In the 1960s, many Turkish and Moroccan 

people moved to the Netherlands in the context of labor migration. Later, migration was often 

motivated by reasons of family reunification. Nowadays, family reunification is still among 

the most prominent reasons for Turkish and Moroccan people to migrate to the Netherlands. 

However, work and higher education are becoming more important reasons for migration 

within these groups (CBS, 2020).  

Even if their parents were already born in the Netherlands, many children from Turkish and 

Moroccan descent are still exposed to a heritage language in their home environment. In 
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families of Turkish descent this language is predominantly Turkish (there is also a smaller 

group of Kurdish speaking Turks, who have not been included in this study). In the families 

of Moroccan descent, the heritage language is either Moroccan Arabic or Riffian Berber, also 

named Tarifit, a language that gained official status in 2011, but does not have a history of 

being a scripted language1. Throughout this dissertation, we will refer to the language as 

Berber. The children in this study either speak Turkish or Berber as their heritage language. 

Arabic-speaking children from Moroccan descent were excluded from this dissertation 

research for reasons of focus. The focus was on Berber because in the Netherlands, the 

majority of immigrants from Moroccan descent speak a Berber language (Kossmann & 

Grigore, 2016). The Turkish-Dutch and Berber-Dutch families share similar backgrounds in 

terms of their migration history and socioeconomic status, but differ with regard to the level 

of prestige of their heritage language and the opportunities of language maintenance (Scheele 

et al., 2010). Children in the Turkish families usually receive more heritage language input 

than the children in the Moroccan families (Scheele et al., 2010). There are also more 

opportunities for exposure to the minority language in the Turkish families, as they have 

access to Turkish language books, media and TV programs (Backus, 2005), which is often 

not the case for the Moroccan children, as language resources for the maintenance of Berber 

are still very limited at this point. 

 Despite these differences in minority language input in these two groups, both Turkish-

Dutch and Berber-Dutch children are found to show disadvantages in their language 

development in the majority language Dutch. At the end of elementary school (age 11-13), 

they still score lower on the Dutch language section of a national standardized test, compared 

to monolingual Dutch children, but also compared to children from other migration 

backgrounds (Centraal Bureau voor de Statistiek [CBS], 2016). This finding might be related 

to the fact that Turkish and Moroccan families are more likely to speak a different language 

than Dutch at home than families from, for example, Surinam or the Netherlands Antilles 

(Hartgers, 2012). Finally, Turkish and Moroccan families also have the highest rate of 

families where both partners have a migration background (Centraal Bureau voor de 

Statistiek [CBS], 2016), which increases the probability of heritage language use at home, as 

opposed to families in which one parent is of Dutch origin.  

 The large numbers of Turkish-Dutch and Moroccan-Dutch children in Dutch schools is 

one of the reasons why researchers have been interested in studying different aspects of the 

language development of these children at different ages. Previous research has shown that 

before entering elementary school at age 4, the Turkish vocabulary size of child heritage 

speakers of Turkish is comparable to the Dutch vocabulary size in monolingual Dutch 

children, but their Dutch vocabulary is smaller than that of monolingual Dutch children. 

However, the Dutch vocabulary of these children grows significantly after they have started 

elementary school (Leseman, 2000). A similar pattern is found for grammar skills, such as 

reflexives and relative clauses in school-aged Turkish-Dutch bilingual children, who show 

relatively stronger grammar skills in their heritage language at younger ages but after age 8, 

 
1 A book describing the grammar of the Berber language was recently published by two researchers in the 

Netherlands (Mourigh & Kossmann, 2020). 
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their Dutch grammar skills are at the same level as their Turkish grammar skills (Aarssen, 

1998). Other studies report delays in majority language development in Turkish-Dutch and 

Moroccan-Dutch children – compared to their monolingual peers – for reading 

comprehension, oral language skills (Droop & Verhoeven, 2003), the use of tense during 

narrative production (Bos, 2001) and grammatical gender agreement (Cornips et al., 2006). 

Furthermore, some studies have been able to show language transfer effects between the 

heritage language and the majority language Dutch (Verhoeven, 1994, 2007), which suggests 

that language development in the two languages is interrelated. In line with this, high 

vocabulary skills in the heritage language of 10-year-old Turkish-Dutch and Moroccan-

Dutch children have been found to benefit their reading comprehension in Dutch (Raudszus 

et al., 2018). 

 One factor that significantly affects bilingual proficiency and explains differences in 

proficiency between the heritage language and the majority language in these children is the 

amount of language input they receive in their home environment. Generally, the amount of 

input bilingual children receive in each of their languages is directly related to the 

development of language skills, such as vocabulary growth (Gathercole & Thomas, 2009; 

Pearson et al., 1997; Place & Hoff, 2011; Scheele et al., 2010) and development of grammar 

(Gathercole & Thomas, 2009; Paradis, 2010; Unsworth, 2013). Turkish-Dutch and Berber-

Dutch child heritage speakers in the Netherlands have been found to receive less overall 

language input in the form of shared book reading or other oral language activities compared 

to monolingual children (Scheele et al., 2010) and low majority language input quantity in 2-

3-year-old Turkish-Dutch children has been linked to slower grammatical development in 

Dutch (Blom, 2010). 

 Although Turkish-Dutch and Berber-Dutch children have often been studied together as 

one group of bilingual children in the Netherlands, with regard to language use, there are 

differences between these two groups. As mentioned before, the Turkish families usually 

show relatively more heritage language use than the Moroccan families, whereas relatively 

more Dutch is used in the Moroccan families. It was found that at 2-3 years old, this 

difference in language use affects the vocabulary development of Dutch, with the Berber-

Dutch children having better Dutch vocabulary than the Turkish-Dutch children (Scheele et 

al., 2010). In school-aged children the difference in heritage language input affects the 

vocabulary development in the heritage language. Whereas Turkish vocabulary was found to 

continue to improve in the Turkish-Dutch children between age 5 and 8, the Berber 

vocabulary of children from Moroccan descent stagnates at some point within this age range 

(Blom, 2019). 

 The main purpose of this dissertation is to study different aspects of language production 

in this group of bilingual children and gain a better understanding of bilingual language 

production in relation to general cognition. Previous research on this population has either 

focused on performance in relation to language norms and factors that influence linguistic 

development (Altinkamis & Simon, 2020; Scheele et al., 2010), development of literacy 

(Aarts & Verhoeven, 1999) or cognitive development (Blom et al., 2014), but language 

production has not been a main focus when studying Turkish and Moroccan child heritage 
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speakers. The following sections of this introduction will introduce theoretical approaches of 

language production and provide more insight into the different aspects of language 

production studied in this research.   

 

An overarching model of language production 

This dissertation focuses on different aspects of language production in bilingual Turkish-

Dutch and Berber-Dutch child heritage speakers in the Netherlands. We focused on language 

production rather than comprehension, as production is usually considered to follow 

comprehension (Clark, 1995), and whereas child heritage speakers often have relatively well-

developed receptive skills, they show great variation in their productive skills (Polinsky & 

Kagan, 2007). To better understand this variation in language production skills, we focused 

on different aspects of production, namely lexical access (chapter 2), accuracy and fluency 

(chapter 3) and language switching (chapter 4).  

 Different models of language production have been put forward in the past (e.g., Dell, 

1986; Fromkin, 1973; Levelt, 1989). As the aim is not to test these models but rather to 

provide a general theoretical background for the different chapters in this dissertation, we 

will focus here on the architectural features that most of these models have in common, 

instead of delving into the differences between these models. Although several decades have 

passed since these models were first introduced, they are still widely referred to in more 

recent linguistic literature (e.g., de Jong et al., 2015; Georgiadou & Roehr-Brackin, 2017; 

Michel, 2017). Generally, language production is assumed to start at the conceptualization 

stage. According to Levelt’s (1989) model, speech starts in the conceptualizer where the 

speaker’s intentions for an utterance are formed and prepared to be turned into actual 

language. The output of this stage is the so-called preverbal message. Conceptualization is 

followed by the stage of sentence formulation, which includes lexicalization (selecting the 

right words to convey the message) and syntactic structuring (selecting the right order and 

grammatical rules that apply to the selected words). The selection of lexical items from the 

mental lexicon is also called lexical access. Levelt (1989) refers to this production stage as 

the formulator, in which lemmas are chosen from the mental lexicon and are grammatically 

and phonetically encoded, resulting in a phonetic plan that is converted into actual speech 

output at the next stage, referred to as the articulator. The articulation stage describes the 

execution of motor movements that are needed to produce the sound structure of the sentence. 

Some accounts posit that syntactic structure is decided on prior to lexical selection (e.g., 

Fromkin, 1973). In contrast to other accounts (e.g., Fromkin 1973), Levelt’s (1989) model 

includes a specific system that checks the speech output and makes sure that no mistakes 

were made. As language production happens very fast, these mechanisms are all active in 

parallel and require a certain level of cognitive monitoring to ensure that the produced output 

corresponds with the intended message. In general, language production models are useful to 

distinguish the different processes involved in language production and they also serve as 

theoretical explanations for common speech errors. In this dissertation, language production 

models provide the theoretical framework for the different aspects of language production 
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being studied: lexical access, accuracy, fluency and language switching. These aspects will 

be discussed in more detail in the following sections.  

 

Lexical access  

Bilingualism researchers are faced with the question how speech production models 

developed originally for monolingual speakers would apply to speakers who speak more than 

one language. Although there is no reason to assume that bilinguals make use of 

fundamentally different mechanisms when producing speech than monolinguals, knowing 

and using multiple languages will automatically affect the speech production processes 

involved (De Bot, 1992). Typical questions that arise and have been addressed by 

bilingualism researchers are, for example: How are words from two languages stored in the 

long-term memory and do they share representations in the mental lexicon? Aside from that, 

how are bilinguals able to select words from one of their languages without experiencing 

constant interference from their other language? Some accounts suggest that language 

selection takes place at the conceptual level as part of the preverbal message (Bloem et al., 

2004) and that lexical representations in the non-target language are simply not activated. 

However, ample evidence from lexical access studies (e.g., picture naming) shows that both 

languages are co-activated in the bilingual mind (Bialystok et al., 2009; Green, 1998; Kroll 

et al., 2006), even in very proficient bilingual speakers and in situations where only one 

language is being used. These results support a non-language-selective model of lexical 

access, meaning that language selection takes place at the lexical level and not at the 

conceptual level. Finally, cross-language effects are found in both directions, meaning that 

knowing a second language influences speech production in the first language and vice versa 

(Jarvis, 2003; Pavlenko & Jarvis, 2002). All in all, the fact that two languages are co-activated 

during bilingual language production is likely to result in differences between language 

production in bilinguals as compared to monolinguals. 

 When comparing language production in bilingual and monolingual adult speakers, many 

studies have reported disadvantages for bilinguals. Bilinguals have been found to be slower 

and less accurate in picture naming tasks than monolinguals (Gollan et al., 2005), produce 

fewer items in category fluency tasks (Bialystok et al., 2008; Gollan et al., 2002; Sandoval et 

al., 2010) and experience more tip-of-the-tongue occurrences than monolinguals (Gollan & 

Acenas, 2004; Gollan & Silverberg, 2001). This phenomenon has been explained by two 

different theoretical accounts, which attribute this bilingual disadvantage in lexical access to 

different causes that are nevertheless said to be mutually compatible (Kroll et al., 2014). The 

first account is called the Frequency-lag or Weaker Links hypothesis (Gollan, et al., 2008; 

Gollan et al., 2005; Gollan et al., 2011), which proposes that bilinguals are slower in language 

production as a result of the lower frequency with which they use each of their languages as 

compared to monolingual speakers who speak only one language at all times. This 

explanation is in line with effects in monolinguals who experience more difficulty producing 

low-frequency words than words with high frequency (Murray & Forster, 2004) and is 

therefore not specific to bilingual language use. Also, in bilinguals, frequency effects are 
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strongest for low-frequency words, and bilingual disadvantages in lexical access can even 

disappear for high frequency words (Kroll et al. 2014).  

 The Competition-for-Selection hypothesis states that bilinguals might experience 

disadvantages in their lexical access as compared to monolinguals because of competition 

effects. This account hypothesizes that lexical access in bilinguals is slower because there 

are lexical items from both languages that compete for selection, even in a single-language 

mode (Kroll et al., 2006), and the word from the non-target language needs to be inhibited. 

For example, when an English-Spanish bilingual wants to access the English word apple, its 

Spanish equivalent manzana will also be activated and needs to inhibited, resulting in a 

processing cost that slows down production. In Green’s inhibitory control model (ICM) 

(Green, 1998), it is hypothesized that words are selected based on activation level, meaning 

that words with a high activation level are more easily accessible. Consequently, words from 

the non-target language with high activation levels will cause more interference and will be 

more difficult to be inhibited during selection than words with a low activation level. 

Furthermore, the Competition-for-Selection hypothesis can explain why bilingual 

disadvantages seem to be more robust in language production than in language 

comprehension (Gollan et al., 2011), as competition and inhibition of the non-target language 

are less relevant during language comprehension than during language production.  

 Because of the great variation in both language input and language proficiency, child 

heritage language learners are a relevant group of bilingual speakers when studying lexical 

access. As mentioned before, Turkish and Moroccan child heritage speakers in the 

Netherlands both learn Dutch as their majority language and also as the language of their 

education system. However, they have been found to differ in their amount of language input 

in their heritage language (Scheele et al., 2010). It is thus important to study whether this 

difference in heritage language input affects their lexical access in the majority language 

Dutch. Children with less input in the heritage language are likely to experience less 

competition from their heritage language. Apart from that, following the Frequency-lag 

hypothesis, less input in the majority language Dutch may lead to slower lexical access in 

Dutch caused by lower frequency of use of that language.  

 Another aspect that is special about child heritage language learners is the shift in 

language dominance they often experience. After being more dominant in their heritage 

language at first, they become more dominant in the majority language at some point in their 

lives. To study this dominance shift with regard to language production or lexical access 

more specifically, it is important to have measures of lexical access in both of the children’s 

languages. Apart from that, to get a better understanding of the developmental trajectory of 

their language production in the two languages, it is essential to test children more than once. 

To that end, the current study collected language production data from the same children at 

multiple points in time.  

 

Accuracy and fluency 

Chapter 3 of this dissertation focuses on accuracy and fluency of spoken language in bilingual 

Turkish-Dutch and Berber-Dutch children. Accuracy and fluency have been extensively 
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studied in the field of second language (L2) acquisition by using the so-called CAF 

(C=complexity, A=accuracy, F=fluency) framework for measuring L2 proficiency (Housen 

& Kuiken, 2009). Complexity refers to the use of varied structures and vocabulary in an L2, 

accuracy to the ability to produce error-free and target-like language (according to a certain 

language norm), and fluency to the ability to use an L2 with native-like rapidity, pausing, 

hesitation, or reformulation (Housen et al., 2012). For the purpose of this dissertation, we 

were only interested in the accuracy and fluency of the children’s spoken language, as the 

relationships we wanted to study referred to these two measures. We will not further address 

the construct of complexity.  

 Whereas fluency is mainly a measure of spoken language, accuracy can be measured for 

spoken as well as for written language. Our focus was on accuracy as a measure of spoken 

language. Moreover, accuracy can be relevant at the phonological, lexical, morphological, 

syntactic or socio-pragmatic level, whereas fluency is mainly a phonological phenomenon 

(Housen et al., 2012). We measured accuracy by the number of errors (deviations of what is 

considered to be grammatically correct) a speaker makes within a certain unit of (semi-) 

spontaneous speech. In that sense, accuracy is related to the level of syntactic and 

morphological encoding in Levelt’s (1989) model of speech production, as discussed in 

section 1.2. A major challenge when operationalizing accuracy concerns the language norm 

to be used and how to weigh deviations from this norm. It has to be decided whether 

deviations should be considered only to standard prescriptive target language norms or also 

to non-standard or even non-native usages that are nevertheless acceptable in everyday 

language use (Pallotti, 2009). This can be particularly challenging in populations of child 

heritage speakers. On the one hand, the language input they receive in their minority language 

often deviates from the standard variety spoken in the country of origin of their families. 

There is evidence, for example, that the Turkish spoken by Turkish-Dutch speakers in the 

Netherlands has undergone language change and may deviate from the Turkish spoken in 

Turkey (Doğruöz & Gries, 2012; Sevinç, 2014). On the other hand, the parents or other 

family members of child heritage speakers are often (late) second language learners of the 

majority language. For that reason, also some of the children’s input in the majority language 

might deviate from the standard variety of that language.  

 Fluency is a multidimensional construct that comprises three subdimensions: speed 

fluency (e.g., speech rate), breakdown fluency (e.g., number and length of pauses) and repair 

fluency (e.g., false starts, repetitions and reformulations) (Skehan 2003, 2009). With regard 

to language processing, accuracy is thought to depend mainly on linguistic knowledge 

(Housen et al., 2012). Speed fluency has been associated with proceduralized knowledge, 

breakdown fluency with planning and conceptualization, and repair fluency with monitoring 

processes (Michel, 2017). As we were mainly interested in the effects of linguistic knowledge 

and monitoring processes on language production, we focused on measures of accuracy and 

repair fluency in the majority language production of our bilingual participants.  

 The reason why it is relevant to study which factors affect speech production in a second 

language is that L2 speech production is considered to be less automatized and more effortful 

than language production in a first language and therefore requires more attention (O'Brien 
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et al., 2007; Segalowitz & Hulstijn, 2005). With regard to bilingual children, there is evidence 

for higher error rates in the spontaneous oral language production in the L2 compared to 

monolingual norms of that language (Paradis, 2005). For fluency, there is both evidence for 

more disfluencies in the speech of bilingual children (Fiestas et al., 2005), as well as absence 

of evidence for difference in fluency between bilingual and monolingual children (Bedore et 

al., 2006).  

 Besides studying the effects of linguistic knowledge on the accuracy and fluency of 

producing speech in an L2, there has also been interest in understanding which cognitive 

control processes affect language production. When formulating a sentence, the preverbal 

message has to be temporarily stored and kept active during the planning and encoding stages 

of language production, and the speech-comprehension system checks the speech output and 

makes sure that no mistakes were made (Levelt, 1989). These monitoring processes have 

been thought to involve both phonological short-term memory (PSTM) (O’Brien et al., 2007) 

as well as verbal working memory (VWM) (Mizera, 2006). PSTM is the ability to 

temporarily store phonological information in the mind and reproduce it, whereas VWM 

describes not only the storage and reproduction of verbal information but also includes the 

manipulation of this verbal information. To better understand majority language production 

of Turkish-Dutch and Berber-Dutch child heritage speakers, we wanted to study to what 

extent both linguistic knowledge (e.g., vocabulary knowledge or grammar skills) and verbal 

processing skills (e.g., PSTM and VWM) affect the accuracy and fluency when producing 

their L2 Dutch. Finding evidence for a positive relationship between verbal processing skills 

and language production in bilingual children could be used as motivation to specifically 

train these skills in child heritage speakers to counterbalance potential deficits in majority 

language production caused by lower linguistic knowledge in that language.  

 

Language switching 

With regard to language production, one aspect that distinguishes bilingual speakers from 

monolinguals is that most bilinguals frequently switch between languages. In linguistics, this 

phenomenon is usually referred to as code-switching (Green, 2018) and can take place 

consciously or intentionally or unintended or unconsciously (Gollan et al., 2014; Green, 

2018). Unintended code-switching can also be referred to as language interference or 

language intrusion (Gollan et al., 2014).  As mentioned before, there is ample evidence that 

both languages of a bilingual speaker are always active, even when only one language is 

being used (Kroll et al., 2006). Moreover, the process of switching from one language to the 

other has been shown to involve a processing cost (Declerck & Philipp, 2015). The ability of 

bilinguals to switch from one language to the other has been extensively studied by using the 

language switching paradigm (cf. Declerck & Philipp, 2015, for a review), which is also how 

we study language switching in child heritage speakers in the current study (see chapter 4). 

 In order to successfully manage their two languages, such as switching from one language 

to the other or controlling the interference from the non-target language, bilinguals are 

thought to make use of general cognitive control mechanisms, also called executive 

functions. Executive functions are commonly divided into three closely related domains: set 
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shifting, inhibition of irrelevant information and working memory updating (Miyake et al., 

2000). They are cognitive processes that control behavior and are developed in childhood, 

usually peak in young adulthood and decline in older age, but can change and be trained 

throughout a person’s life (Diamond, 2013). To test the hypothesis that bilingual language 

control draws on general cognitive control, researchers have for example used brain imaging 

studies for within-group analyses and have indeed found evidence for shared neural 

mechanisms used during bilingual language switching and general cognitive control 

(Abutalebi & Green, 2008; Abutalebi et al. 2012; Green & Abutalebi, 2016). Within-group 

analyses of this kind are very rare in bilingual children or child heritage speakers, which is 

why we study this potential relationship between language switching and non-verbal 

switching in child heritage speakers in this dissertation (see chapter 4). 

 Based on the assumption that bilinguals make use of general cognitive processes when 

managing two languages, it has further been hypothesized that having to switch between 

languages on a regular basis can be considered an intensive training of bilinguals’ cognitive 

control functions. This would result in enhanced executive functions in bilinguals as 

compared to monolinguals, who do not engage in this additional cognitive exercise. This line 

of reasoning is supported by similar transfer effects that have been reported for other 

activities that are cognitively engaging, such as playing computer games (Merzenich et al. 

1996) or playing a musical instrument (Musacchia et al. 2007). Starting in the late 90s, this 

question initiated an extensive line of research in which bilingual groups are compared to 

monolingual control groups in their performance on various experimental tasks, tapping into 

the different executive function domains. Numerous research groups worldwide have tried to 

answer this question by studying bilingual groups varying with regard to age, language 

combinations, age of onset of bilingualism, language dominance or language use (see e.g., 

Antoniou, 2019; Laine & Lehtonen, 2018, for recent reviews of the topic). 

 In the early years of this research, many studies reported a so-called bilingual advantage 

in executive functions, both for studies testing children (e.g., Barac et al., 2014; Bialystok, 

1999; Bialystok & Martin, 2004; Carlson & Meltzoff, 2008; Martin-Rhee & Bialystok, 2008; 

Morales et al. 2013; Poarch & van Hell, 2012), as well as adults (Adesope et al., 2010; 

Bialystok et al. 2009). With regard to children, studies report bilingual advantages for shifting 

(Bialystok & Viswanathan, 2009; Bonifacci et al., 2011), inhibition (Bialystok, 1999; 

Bialystok & Viswanathan, 2009) and working memory (Blom et al., 2014; Morales et al., 

2013). However, in recent years, numerous studies have been published that were unable to 

replicate this finding and did not report any differences in cognitive control between 

bilinguals and monolinguals (e.g., Duñabeitia et al., 2014; Hilchey & Klein, 2011; Lehtonen 

et al., 2018; Morton & Harper, 2007; Paap & Greenberg, 2013; Paap et al., 2014). This has 

caused a considerable amount of controversy in the field and cast doubt on the robustness of 

a bilingual effect on executive functions. Moreover, attention has been drawn to a potential 

publication bias within the field (De Bruin et al., 2015). The current study was set out to 

contribute to this field by studying potential bilingual cognitive advantages in child heritage 

speakers from a low socio-economic background, which is a group not yet extensively 

studied in this context.  
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 Regarding the use of monolingual control groups in studying bilinguals, a common point 

of criticism is the problem of finding monolingual speakers who have not been previously 

exposed to a second language. This issue might be less problematic, however, when studying 

young children who have not been systematically exposed to a second language, which is the 

case for the monolingual Dutch children in the current study. Finally, studies have often 

disregarded differences in bilingual experience of the bilingual participants, such as 

information about their language switching behavior, distribution of language use of the two 

languages or the linguistic distance of the two languages. 

 The reason why using heterogeneous groups of bilinguals who vary in their bilingual 

experience might be problematic, is that the amount of cognitive control needed for bilingual 

language use might be specific to the language situation. This idea has informed the adaptive 

control hypothesis (Green & Abutalebi, 2013), which distinguishes between three different 

language contexts: a single language context, in which one language is used in one situation 

and the other in another situation, a dual language context, where both languages are being 

used but with different speakers and code-switching is limited, and a dense code-switching 

context, in which switching from one language to the other occurs frequently. The idea is that 

these different contexts draw on different aspects of cognitive control to different degrees, 

with the dual language context demanding the most cognitive control processes (e.g., 

Verhagen et al., 2017). 

 In a similar line of thinking, others have hypothesized that cognitive control might only 

be needed during the beginning stages of L2 acquisition, when interference is the strongest 

and that cognitive control might be less drawn upon in highly proficient bilingual speakers 

(Paap, 2018). With regard to child heritage speakers, it is therefore relevant to know whether 

they use the minority and majority languages only in different situations (single language 

context) or also in the same situation but with different speakers (dual language context). 

This would likely affect the level of cognitive control required in these language situations.  

 

This dissertation 

The research for this dissertation was carried out within the research program ‘Cognitive 

development in the context of emerging bilingualism: Cultural minority children in the 

Netherlands’2 at Utrecht University. Data was collected in three consecutive years between 

2014 and 2016. In the first year the data collection started with 45 monolingual Dutch 

children and 74 bilingual children (NTurkish-Dutch = 24; NMoroccan-Dutch = 50). For the second and 

third year, data from 8 Turkish-Dutch children were added to the sample. The drop-out rate 

was very low (Nmonolingual = 1; Nbilingual = 3). The program also included data collection from 

additional children who were diagnosed with a language impairment (Boerma, 2017). 

However, these data were irrelevant with regard to this dissertation. 

 The different studies in the following chapters were designed to first look at language 

production at a micro-level by studying the retrieval of single lexical items and then study 

bilingual language production at a macro-level by analyzing the production of spontaneous 

 
2 This research program was financed by a VIDI-grant awarded to prof. dr. Elma Blom by the Netherlands 

Organization for Scientific Research (NWO).  
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speech. Finally, we focus on the interplay between bilingual language control and general 

cognitive control. For each of the different studies, we used data from different subsets of 

children, depending on the specific research question of the individual study. The following 

outline provides an overview of the three different studies carried out for this dissertation. 

 Chapter 2 focuses on lexical access in bilingual and monolingual children. Questions 

addressed in this chapter are the following: 1) Are child heritage speakers in the Netherlands 

at a lexical access disadvantage compared to their monolingual peers? 2) How does the fact 

that these children receive input in their heritage language at home affect their lexical access 

skills in the majority language Dutch and finally, does the amount of language input in the 

home environment affect their lexical access skills in the majority language?  

 Chapter 3 focuses on the accuracy and fluency of Dutch in bilingual and monolingual 

children. It addresses the questions 1) Do child heritage speakers in the Netherlands show 

lower accuracy and fluency when speaking Dutch than their monolingual peers? 2) Are 

accuracy and fluency in the children’s speech related to general cognitive skills and if so, is 

this relationship the same for bilingual and monolingual children? Cognitive skills, such as 

working memory or PSTM may play an essential role during language production (Mizera, 

2006; O’Brien et al., 2007), as they are needed to monitor speech output. Assuming that 

bilingual language use draws on these general cognitive skills during language production, 

the question arises whether these skills affect language production in bilinguals to a different 

degree than they do in monolingual children. 

 Chapter 4 discusses the potential relationship between bilingual language control and 

general cognitive control. It addressed the questions: 1) Can we find evidence for related 

cognitive mechanisms of bilingual language control and general cognitive control in child 

heritage speakers? And 2) If so, do we also find bilingual advantages in cognitive control in 

the same group of children? Finally, Chapter 5 provides a general discussion of the individual 

studies and connects their main findings within a wider context of bilingual language 

production. It further addresses the limitations and implications of this dissertation and 

discusses ideas for future research within the field of bilingualism.  
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Abstract 
In this study, we investigated the development of lexical access in child heritage speakers. 

We compared lexical access of bilingual Turkish-Dutch and Berber-Dutch children in the 

Netherlands to that of monolingual Dutch children. All children were tested again after one 

year. The bilingual groups differed significantly in their amount of heritage language use. 

Data were collected with a picture naming task. The bilingual children were tested in both 

languages as well as in a mixed language condition. Reponses were scored for both accuracy 

and response times. Both bilingual groups showed a majority language dominance. 

Productive skills in the heritage language of the Berber-Dutch children were limited. Results 

from the Turkish-Dutch children confirmed negative effects of language mixing on lexical 

access in bilingual children. Comparisons with monolinguals showed that while the Berber-

Dutch children had native-like Dutch lexical access, the Turkish-Dutch children were 

outperformed by their monolingual peers. The findings of the study indicate that including 

measures of language use as well as having more than one time of measurement can be 

valuable when studying language abilities of child heritage speakers. 
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Introduction 

As a consequence of migration, many children worldwide grow up as bilinguals by learning 

both the native language of their parents or grandparents (heritage language), and the main 

language of the country in which they currently live (majority language). Although child 

heritage speakers are often dominant in the majority language (Benmamoun et al., 2013), 

they can nevertheless be disadvantaged in their majority language skills when compared to 

their monolingual peers. One aspect of language that might be vulnerable to such 

disadvantages is lexical access, the ability to activate and retrieve lexical items from the 

mental lexicon (Gollan et al., 2005b). For instance, adult bilinguals have more tip of the 

tongue occurrences than monolinguals (Gollan et al., 2005a), are slower in picture naming 

tasks and name fewer pictures correctly than monolinguals (Gollan et al., 2005b). 

 In this study, we investigate whether the lexical access of Turkish and Moroccan child 

heritage speakers is influenced by their bilingualism, as it has been found for adults, and if 

lexical access is hampered when both languages are active. Both groups of child heritage 

speakers were compared to monolingual Dutch children. All children were tested again after 

one year to gain insight into the developmental patterns of lexical access.  

 

Lexical access, language dominance and language mixing in child heritage speakers 

Already during childhood many heritage language speakers shift from being dominant in the 

heritage language to being dominant in the majority language (Benmamoun et al., 2013), a 

pattern observed in various studies that looked at lexical access. A cross-sectional study with 

different age groups of Spanish-English bilingual children in the U.S. showed that while 5–

7-year-old children were still better at naming pictures in their first language (L1) Spanish, 

8–10-year-old children showed equal skills in both of their languages and children in older 

groups (14-16 years old) were significantly faster and more accurate in their second language 

(L2) English (Kohnert et al., 1999). The authors confirmed this dominance shift in a 

longitudinal study with a subset of the original participants (Kohnert, 2002). Faster response 

times for the majority language as compared to the heritage language were also found in 6- 

to 11-year-old German-Swedish bilingual children, after they had been in the majority 

language environment for several years (Mägiste, 1992). In a study with Hmong-English 

child heritage speakers, better lexical access in the majority language was already observed 

for children between 3 and 5 years of age (Kan & Kohnert, 2005).  

 One factor that influences lexical access and that may interact with dominance is the 

extent to which bilinguals mix their languages. When bilinguals execute tasks involving 

lexical access, such as picture naming, words from both languages are activated and compete 

for selection (Colomé, 2001; Hermans et al., 1998). Although cross-language competition 

has been demonstrated for situations in which bilinguals only use one of their languages 

(Costa et al., 2000), cross-language competition is more likely in situations where both 

languages are highly active (Costa et al., 1999), such as picture naming experiments with a 

mixed language condition, in which bilinguals have to name pictures in both of their 

languages with the target language changing repeatedly after several trials (either initiated by 

a cue or a fixed number of trials). Results of studies with bilingual adults (Prior & Gollan, 
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2011) confirm this prediction and show, moreover, that the slowing effects of language 

mixing are stronger for the dominant language than for the non-dominant language 

(Christoffels et al., 2007; Prior & Gollan, 2011). The reason could be that the dominant 

language needs to be strongly inhibited during mixed language naming to facilitate lexical 

access in the weaker language, leading to larger slowing effects for the dominant language 

than for the non-dominant language (Christoffels et al., 2007). 

 However, a similar effect of language dominance on mixing was not observed in a study 

with bilingual child heritage speakers (Kohnert et al., 1999). Moreover, studies with child 

heritage speakers report divergent results about the developmental trajectories of both 

languages, necessitating further research with different groups of child heritage language 

speakers. For instance, whereas one study finds age-related gains in lexical access for both 

languages, with a higher increase for the majority language (Kohnert et al., 1999), other 

studies report growth of lexical access skills in the majority language, but stabilization in the 

heritage language (Kan & Kohnert, 2005), or even signs of decline in the heritage language 

(Kohnert, 2002).  

 

Comparing lexical access across groups of child learners 

One factor that is considered to influence lexical access is the frequency of use of a language: 

the more often a speaker uses words from a certain language the easier it is to access these 

words again later (‘weaker links’ account, e.g., Gollan, et al., 2008). As bilinguals generally 

use each of their languages less frequently than monolinguals, lower frequency of language 

use should lead to slower and less accurate lexical access in bilingual speakers compared to 

monolingual speakers, as evidenced in, for instance, picture naming tasks with adults (Gollan 

et al., 2005b). Several studies indeed provide evidence for frequency effects in lexical access 

(Forster & Chambers, 1973; Gollan et al., 2005b; Gollan et al., 2008) and even suggest that 

repeated activation of lexical items can improve lexical access to a point that differences in 

lexical access between bilinguals and monolinguals disappear (Gollan et al., 2005b). Another 

reason why bilinguals might be disadvantaged in lexical access tasks when compared to 

monolinguals could be the cross-language competition mentioned earlier. When bilinguals 

activate lexical items in their mental lexicon, translation equivalents in the other language 

are also activated and need to be inhibited during language production (Green, 1998). 

Resolving this interference is assumed to entail a processing cost, leading to slower and less 

accurate lexical access in bilinguals than in monolinguals. 

 Whereas differences in lexical access between bilinguals and monolinguals have often 

been studied in adults, few studies on this topic have included children (Bialystok & Feng, 

2011; Poulin-Dubois et al., 2013) and so far, none of them report bilingual disadvantages of 

lexical access in children. Apart from that, to our knowledge there are no lexical access 

studies with child heritage speakers in particular that have included comparisons with a 

monolingual control group. This calls for further research. For instance, if cross-language 

competition attenuates lexical access, more heritage language use may have negative effects 

on lexical access in the majority language. Moreover, if more frequent language use is indeed 
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associated with better lexical access (Gollan et al., 2005b), we may ask if it is possible for 

child heritage speakers to reach native-like lexical processing in the majority language.  

 

The present study 

This study focuses on Turkish and Moroccan children in the Netherlands. In this context, the 

majority language is Dutch, a language which all children learn when starting the 

kindergarten department of elementary school at age 4, but often already before that age at 

daycare or preschool. Both Turkish and Moroccan children predominantly come from 

families with lower socio-economic status (SES). The Turkish population highly values 

maintenance of the heritage language (Backus, 2005) and Turkish heritage speakers in the 

Netherlands have full access to Turkish media, such as television and newspapers. Many 

Moroccans speak a Berber language, which is a non-scripted language and not used in official 

communication or public media in Morocco. As a consequence, there are fewer opportunities 

for the Moroccan group to use their heritage language in formal or literate situations than for 

the Turkish group. As a result, many Moroccan children receive more input in Dutch, 

whereas the Turkish children receive more input in the heritage language (Scheele et al., 

2010). 

Language dominance. We expected that the Turkish children would use less Dutch and more 

Turkish at home as compared to the Moroccan children who are likely to use more Dutch at 

home than the heritage language. Since all the children in this study spend the larger part of 

their daily lives in a school environment where Dutch is the only language of communication, 

overall frequency of use of Dutch was assumed to be higher than the overall use of the 

heritage language for both groups of child heritage speakers. Therefore, both groups may 

show better lexical access in Dutch than in their heritage language. Similar to earlier studies 

(Kan & Kohnert, 2005; Kohnert et al., 1999; Kohnert, 2002), we expected improvement of 

lexical access in Dutch as a function of time since first exposure. Lexical access in the 

heritage language may improve (Kohnert et al., 1999), stabilize (Kan & Kohnert, 2005) or 

decline (Kohnert, 2002),  

Language mixing. Language mixing is expected to have a negative effect on lexical access 

as reflected by longer response times and more errors. This effect may be similar for both 

languages, in line with another study that investigated effects of language mixing across the 

two languages in bilingual children (Kohnert et al., 1999). This would confirm that a 

difference exists between the effect of dominance on lexical access between children and 

adults. Adults have been found to show stronger effects of language mixing for the dominant 

language (Christoffels et al., 2007; Prior & Gollan, 2011). For effects of time, we expect 

improvement of lexical access during language mixing (Kohnert et al., 1999; Kohnert, 2002).  

Between-group comparisons. Regarding between-group comparisons, different outcomes for 

lexical access in Dutch are envisaged. It is possible that child heritage speakers are 

outperformed by their monolingual peers, because the child heritage speakers might 

experience cross-language interference when accessing words in Dutch. In addition, more 

heritage language use goes hand in hand with less use of Dutch, which could have negative 

effects on lexical access in Dutch. However, because the children use the majority language 
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frequently, the amount of majority language use among the child heritage speakers could also 

be sufficient to allow for performance at monolingual levels (Gollan et al., 2005b). Native-

like lexical access in Dutch is more likely in the Moroccan children than in the Turkish 

children, due to more use of Dutch in the Moroccan families and more cross-language 

interference in the Turkish sample (as an effect of more use of the heritage language in the 

Turkish families). As far as developmental trajectories are concerned, we expect all groups 

of children to have better lexical access in Dutch when tested one year later. If the magnitude 

of gains in lexical access is larger for child heritage speakers than for monolingual children, 

this may be indicative of catching up effects. 

 

Method 

Participants 

Data were collected from 60 children divided into one group of monolinguals and two groups 

of bilingual children in the Netherlands. At the first time of measurement, all children were 

between 4.5 and 7.0 years old (mean age = 5.8 years). The three groups of children were 

matched as much as possible (on a subject-by-subject basis) for age, nonverbal IQ, and socio-

economic status (SES) (see Table 1). Nonverbal IQ 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). 

Table 1 

 

Number of children, mean age in months, mean nonverbal IQ and mean socio-economic 

status (SES) in the three groups 

 N Age (SD)  IQ (SD) SES (SD) 

Monolinguals 20 70.3 (6.0) 101.5 (15.1) 6.8 (1.9) 

Turkish 20 70.5 (7.0) 99.7 (11.6) 4.6 (2.2) 

Moroccan 20 68.4 (6.4) 97.3 (12.5) 5.1 (2.2) 

 

A child was assigned to the bilingual group when at least one of the child’s parents spoke 

Turkish or Tarifit-Berber in the home environment most of the time. All children had 

attended kindergarten departments of Dutch elementary schools, where Dutch had been the 

only language of instruction, for at least half a year at the first time of testing. There were no 

significant age differences between the groups (F(2,57) = .65, p = .53, ηp
2 = .02) and no 

significant differences between the three groups for nonverbal IQ (F(2,57) = .5, p = .6, ηp
2 = 

.02). SES did differ significantly across the groups (F(2,57) = 5.6, p < .01, ηp
2 = .16), 

reflecting the often lower socioeconomic position of Turkish and Moroccan immigrant 

families in the Netherlands as compared to native Dutch monolingual families, but no 

significant SES difference between the two bilingual groups.  
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Measurements 

Lexical access. Lexical access was measured with a picture naming task that was developed 

with the software package E-Prime 2.0 Standard (Psychology Software Tools, Pittsburgh, 

PA). The task included 32 different colored pictures of objects, selected from a picture 

database (Rossion & Pourtois, 2004). Pictures were chosen to refer to highly frequent Dutch 

concrete nouns (based on SUBTLEX-NL; Keuleers et al., 2010) that were all included in a 

list of words that children in the Netherlands are expected to be familiar with in kindergarten 

(Basiswoordenlijst Amsterdamse Kleuters (BAK); Mulder et al., 2009). This was done so 

that the task would test the children’s ability to rapidly access words and not their knowledge 

of words. To ensure that the level of difficulty of naming these words in Turkish and Berber 

was comparable to naming these words in Dutch, only pictures rated by native speakers of 

these languages as ‘very easy’ were included. Pictures that referred to words that were 

cognates in any of the languages used in the task were not included.  

 Three different versions of the task were constructed with one version per language group. 

All items in the task were divided into lists by first creating pairs of words that were from the 

same semantic category, e.g., ‘animal’, and were comparable with regard to word frequency 

and word length, and then assigning the two words of each pair to different lists. For example, 

the word ‘cat’ in list A would be matched with the word ‘dog’ in list B. This resulted in two 

comparable word lists with 14 different items each for each language. The Dutch-only 

version of the task consisted of two practice trials followed by two blocks with 28 trials in 

each block. The 28 trials per block had a fixed order, namely two consecutive cycles of each 

of the two word lists. Thus, every target item was presented twice during the task, to increase 

the total number of trials.  

 The versions for bilingual children consisted of two single language blocks and a mixed 

language block. Each of the single language blocks consisted of two practice trials and 28 

test trials. The bilingual children either started with the Dutch language block, which was 

followed by a block in the heritage language or the other way around. The order of the two 

languages was counterbalanced. The order of the two word lists remained the same for the 

single language blocks so that those children who started with Dutch named the pictures from 

word list A in Dutch followed by word list B in the heritage language and those children who 

started with the heritage language, named the pictures from word list A in Turkish/Berber 

and word list B in Dutch. The mixed language block consisted of four practice trials and 56 

test trials which consisted of 28 trials per language. The target language was cued by a 

language cue as will be described below. The order of the trials was fixed. The target 

language changed every 2 to 5 trials. The target language stayed the same as in the previous 

trials for about 75% of the trials and changed to the other language for about 25% of the 

trials.  

Language use at home. Information on language use at home was gathered by using a parental 

questionnaire based on the PaBiQ (Tuller, 2015). Dutch language use was measured as the 

amount of time a child was addressed in Dutch in the home environment. This information 

was collected for the mother, father, other caregivers and siblings on a five-point scale 

ranging from 0 = never to 4 = always. The same measure was applied for use of the heritage 
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language. Information regarding other caregivers was only included when these individuals 

were present in the home environment at least several times per week.  

 

Procedures 

A trained assistant tested all children in a quiet room at their school. The tasks reported on in 

this study were part of a larger test battery that was administered in several test sessions. 

Monolingual children were tested in two sessions by a native speaker of Dutch. Because of 

additional tasks for the bilingual group, the bilingual children were tested in three sessions. 

The picture naming task was part of the first test session, which was conducted by a test 

assistant who was a native speaker of the respective heritage language of the child. In this 

session, the heritage language was the only language of communication between the test 

assistant and the child. This was done to ensure that the children would feel comfortable 

speaking the heritage language in a school environment where Dutch is usually the only 

language they use.  

Lexical access. The picture naming task was presented on a 15-inch laptop screen. 

Instructions were given via prerecorded audio files. For monolingual children, all instructions 

were given in Dutch accompanied by a drawing of a girl’s face. For the bilingual children, 

instructions were given in the language of the corresponding test condition. The same girl as 

in the monolingual version explained the task for the Dutch language condition. For the 

language block in the heritage language the face of a boy was introduced as a speaker of 

Turkish/Berber and instructions were given in the heritage language. The instructions for the 

mixed language condition were explained both in Dutch (by the girl) and in the heritage 

language (by the boy).  

 The purpose of introducing the two faces was to cue the language of the test condition 

during the task. The picture of the girl was the language cue for naming in Dutch and the 

picture of the boy was the language cue for naming in the heritage language. Thus, the 

bilingual children were familiarized with the language cues during the single language 

blocks, where the cues were the same for all trials within a block. In the mixed language 

condition, they had to answer in either Dutch or the heritage language, depending on the face 

shown at the top of the screen, above the target item. By introducing two potential 

interlocutors that differed in their languages in which they had to be addressed, the task was 

assumed to resemble a real-life mixed language situation more than when arbitrary cues, e.g., 

colors, would have been used. In each trial the participants saw a language cue for 650ms, 

then a fixation mark for 350ms, then a blank screen for 150ms, and then the target picture. 

The target picture would remain on the screen until a response was given. After the child’s 

response the test assistant clicked the mouse to move on to the following item. The cue 

remained on the screen until the end of the trial. There was a time limit of 7,000ms for the 

child to respond.  

 Children’s spoken responses were picked up by a microphone connected to a PST serial 

response box with a voice key function. Responses were also recorded via an external USB 

microphone for offline scoring of accuracy. Children were instructed to name pictures as fast 

as possible and to only name the word corresponding to the picture (e.g., apple, without using 
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any additional words, e.g., determiners ‘an apple’). All children were tested again on the 

exact same task after approximately one year.  

Language use at home. The parental questionnaire was administered during a telephone 

interview with one of the child’s parents. The interview was conducted by bilingual assistants 

who were proficient in both Dutch and the heritage language of the child, and could therefore 

be carried out in the preferred language of the parent. Per language the percentage of language 

use in the home environment was calculated. SES was measured by level of education on a 

nine-point scale for both the mother and the father of the child. Averages of both parents 

were calculated and used for the analyses as a covariate.  

 

Data preparation 

Lexical access. For accuracy on the picture naming task, the percentages of correct answers 

were calculated per language and per condition (single vs. mixed) using the audio recordings. 

For calculations of mean response times (RTs), only accurate trials were used (91.2 % of all 

trials). For 18 out of the 60 children RTs were not recorded due to microphone malfunction. 

For these children, response times were measured manually in the free audio editor software 

Audacity 2.1.0. Response latencies were measured as the interval between picture 

presentation onset and onset of the expected target response, disregarding all audible noise 

or filled pauses preceding the response. Trials in which a child stuttered or said something 

else before the target word were excluded. All RTs smaller than 200ms were excluded and 

all RTs smaller than 500ms were checked and measured manually to determine e.g., if the 

voice key had been triggered accidentally by other sounds than the child’s spoken response, 

e.g., background noise. We computed means and standard deviations per child, and for the 

bilingual children also per language and test condition. All RTs that were 2.5 standard 

deviations above the mean were excluded. These measures led to the exclusion of 0.7% of 

the total number of correct trials. In order to measure potential costs for response times in a 

mixed language condition, for each child and per language we calculated mixing costs by 

subtracting response times of the single language conditions from those of the mixed 

language condition. 

 

Results 

 

Language dominance 

Before analyzing measures of lexical access, we compared the two bilingual groups with 

regard to their language use in the home environment. A one-way ANOVA was carried out 

with bilingual group (Turkish /Moroccan) as independent variable and majority language use 

and heritage language use as dependent variables. The mean percentages and standard 

deviations for language use are presented in Table 2. 
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Table 2 

 

Language use (in %) in the home environment for the two bilingual groups 

 Dutch language use Heritage language use 

 Mean (SD) Mean (SD) 

Turkish  43.7 (11.6) 56.3 (11.6) 

Moroccan 60.6 (13.4)  39.4 (13.4) 

 

The Moroccan group made more use of the majority language Dutch at home than the Turkish 

group (F(1,37) = 17.0, p < .01, ηp
2 = .32). The Turkish group made significantly more use of 

the heritage language at home than the Moroccan children (F(1,37) = 17.0, p < .01, ηp
2 = .32). 

Because of these differences, the Turkish and the Moroccan children were treated as separate 

groups in the analyses. In the Turkish group, occasionally, a third language was used, which 

is why the percentages of Dutch and Turkish combined do not reach 100%.  

 

Accuracy and response times 

Due to high numbers of non-response in the heritage language condition for the Moroccan 

children (at time 1: 17 out of the 20 children had less than 25% accuracy in the Berber single 

language condition and 14 of them had 0% accuracy, at time 2: 19 children less than 40% 

accuracy and 10 of them had 0% accuracy), it was not possible to analyze lexical access data 

in the heritage language for the Moroccan children. Therefore, for comparing lexical access 

in both languages, we analyzed only data from the Turkish children (N=20). An overview of 

their lexical access data is given in table 3.  

 

Table 3 

 

Mean accuracy scores (SD). mean response times (SD) and mixing costs (SD) of Turkish 

group for picture naming in Dutch and Turkish in single language and mixed language 

conditions at time 1 and time 2. 

 Dutch Turkish 

 Time 1 Time 2 Time 1 Time 2 

Accuracy (%)      

    single block    93.6 (8.4) 97.3 (4.2) 83.4 (10.7) 86.8 (14.3) 

    mixed block 88.9 (15.3) 96.5 (7.1) 77.3 (16.0) 82.1 (14.0) 

Response times (ms)    

    single block 1166.1 (299.5) 1160.7 (189.4) 1334.8 (304.5) 1440.0 (311.6) 

    mixed block 1411.2 (386.3) 1530.3 (349.7) 1623.2 (490.5) 1690.1 (370.1) 

Mixing costs    

(ms) 

242.9 (250.0) 331.8 (257.4) 375.3 (402.2) 256.0 (305.8) 

 

A repeated-measures ANOVA with language (Turkish/Dutch) and time (year 1/2) as within-

subject factors and accuracy and response times as dependent measures was carried out. 

There were significant main effects of language on accuracy (F(1,19) = 18.1, p < .01, ηp
2 = 
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.49) and response times (F(1,19) = 10.7, p < .01, ηp
2 = .36) reflecting higher accuracy and 

faster responses in the majority language Dutch than in the heritage language. While time did 

not affect response times, there was a trend for accuracy, indicating slightly higher overall 

accuracy scores at time 2 (F(1,19) = 3.2, p = .09, ηp
2 = .14). No interaction effects were found.  

Language mixing 

A repeated-measures ANOVA, with language (Turkish/Dutch), condition (single/mixed) and 

time (year 1/2) as within-subject factors and accuracy and response times as dependent 

measures were carried out. Accuracy was higher for Dutch than for Turkish (F(1,19) = 29.1, 

p < .01, ηp
2 = .61) and response times were also faster for Dutch than for Turkish (F(1,19) = 

16.5, p < .01, ηp
2 = .47). The Turkish children were significantly less accurate (F(1,19) = 8.6, 

p < .01, ηp
2 = .31) and slower (F(1,19) = 42.6, p < .01, ηp

2 = .69) when naming pictures in a 

mixed language condition compared to single language conditions. No interaction effects 

emerged.To compare the magnitude of slowing effects of language mixing between the two 

languages and across time, we carried out a repeated-measures ANOVA with language and 

time as within-subject factors and mixing costs as dependent measures. The interaction effect 

between language and time showed a trend suggesting an increase of mixing costs in Dutch 

but not in Turkish (F(1,19) = 4.0, p = .06, ηp
2 = .17). No main effects of language or time 

were observed. 

 

Comparing child heritage language learners to monolingual children 

To compare lexical access in the majority language Dutch between child heritage language 

learners and monolingual Dutch children across the two time points, we conducted two 

mixed-design ANCOVAs with language group (Dutch/Turkish/Moroccan) as between-

subject factor, time as within-subject factor, accuracy and response times as dependent 

measures and age, IQ and SES as covariates. Table 4 gives an overview of the Dutch lexical 

access data for all language groups.  

 

Table 4 

 

Mean accuracy scores (SD) and mean response times (SD) in Dutch picture naming for the 

three language groups measured at time 1 and time 2.  

 Accuracy Dutch (%) Response times (RTs) Dutch (ms) 

 Time 1 Time 2 Time 1 Time 2 

Monolingual  98.2 (2.7) 99.6 (1.1)   993.2 (155.1)   901.5 (187.7) 

Turkish 93.6 (8.4) 97.3 (4.2) 1166.1 (299.5) 1160.7 (189.4) 

Moroccan 97.3 (2.8) 98.2 (2.7) 1005.2 (205.5)   932.0 (181.7) 

 

Accuracy. Accuracy scores in Dutch were not normally distributed. We report the results 

from the parametric tests, because these did not differ from those of a non-parametric 

equivalent. There was a significant effect of language group on accuracy scores: F(2,54) = 
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4.1, p < .05, ηp
2 = .13. Post-hoc analyses (Games-Howell) indicated that the monolinguals 

outperformed the Turkish children. No significant effect of time emerged.  

Response times. There was a significant effect of language group on response times (F(2,54) 

= 7.5, p < .01, ηp
2 = .22). At time 1, the Turkish children tend to be slower than the 

monolingual children (p = .07) while at time 2, the Turkish children are significantly slower 

at Dutch naming than both the monolingual children (p < .01) and the Moroccan children (p 

< .01). The Moroccan children do not differ from the monolingual Dutch children, neither at 

time 1 nor at time 2. Finally, there was a significant positive effect of time on response times 

in Dutch (F(1,54) = 5.9, p < .05, ηp
2 = .1), meaning that response times decreased over time. 

There was no interaction effect between time and language group. 

 

Discussion  

 

With this study we wanted to determine 1) whether child heritage speakers in the Netherlands 

are dominant in the majority language Dutch with regard to their lexical access, 2) if lexical 

access of these children is hampered in situations where they need to use both of their 

languages, e.g., during language mixing, and 3) if child heritage speakers are at a 

disadvantage for lexical access in the majority language when compared to monolingual 

children. By retesting the same children after a year, we could evaluate whether variation 

within children regarding language dominance and language mixing as well as between-

group patterns changed over time. By including Turkish and Moroccan child heritage 

language children, we were able to compare different groups of child heritage language 

learners that vary in heritage language status and use.  

First of all, the heritage language (Turkish or Berber) was used more often in the home 

environment of the Turkish children than the Moroccan children. In contrast, the Moroccan 

children made more use of Dutch at home than the Turkish children, in line with previous 

research (Scheele, et al., 2010). Due to the fact that the only language of instruction at school 

is Dutch for all of these children and that most of them also use (at least some) Dutch inside 

the home environment, we expected children to have better lexical access in Dutch than in 

the heritage language. This pattern was particularly striking for the Moroccan children in our 

study who were unable to name more than a few pictures in their heritage language Berber, 

despite use of Berber by parents, siblings and other caretakers in the home environment of 

these children.  

 Nevertheless, the heritage language skills for many of the Moroccan children appeared to 

be limited to receptive skills, which is not uncommon for heritage speakers (Polinsky & 

Kagan, 2007). The Turkish children did show productive heritage language skills, but their 

lexical access patterns also demonstrated majority language dominance: they were more 

accurate and faster at lexical access in Dutch than in Turkish at both times of measurements, 

similar to the child heritage language learners studied by Mägiste (1992) and the 8–10-year-

old group studied by Kohnert et al. (1999). 

 Due to higher cross-language interference (Costa et al., 1999), we hypothesized that 

lexical access should be more effortful in a mixed language condition, where both languages 
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are highly active, than in single language conditions. Unfortunately, due to low response in 

the Moroccan group, we were only able to analyze language mixing in the Turkish group (see 

p. 44). The Turkish children had indeed lower accuracy and longer response times in the 

mixed language condition than in the single language conditions at both times of testing 

(Kohnert et al., 1999; Jia et al., 2006; Prior & Gollan, 2011). No evidence was found for a 

stronger negative effect of language mixing on lexical access for the dominant language, as 

was found for bilingual adults (Christoffels et al., 2007; Prior & Gollan, 2011). This pattern 

resembles the results of Kohnert et al. (1999) who found that for the 5–7-year-old children in 

their study, language mixing effects were not different for the two languages. Contrary to our 

expectations and findings in previous research (Kohnert et al., 1999; Kohnert, 2002), mixing 

costs did not decrease between time 1 and time 2. This might be related to lower frequency 

of language mixing in Turkish child heritage speakers as compared to, for example, Spanish-

English heritage speakers, but needs to be further investigated in future research. 

 Research with bilingual adults has repeatedly demonstrated that bilinguals are 

disadvantaged in lexical access tasks when compared to monolingual speakers (Gollan et al., 

2005b; Michael & Gollan, 2005; Portocarrero et al., 2007). Therefore, we investigated 

whether child heritage speakers – even when they are dominant in the majority language – 

are at a risk of being less accurate and slower at accessing words in the majority language 

than their monolingual peers. All three groups of children were highly accurate, which is not 

surprising, because frequent items were selected to focus on lexical access and rule out effects 

of lexical knowledge. The Moroccan children were as fast at naming pictures in Dutch as 

their Dutch monolingual peers. The native-like performance of the Moroccan children can 

be attributed to their language use of Dutch, suggesting that these children make sufficient 

use of the majority language Dutch to access lexical items as fast as monolingual children. 

Moreover, the fact that these children have limited productive skills in their heritage language 

implies that they will hardly suffer from cross-language interference. The Turkish children 

showed a different pattern. In particular at time 2 they were significantly slower than both 

the monolingual and the Moroccan children. This finding could be related to lower frequency 

of use of Dutch at home, but also to effects of cross-language competition from Turkish. For 

effects of time, we found evidence for faster lexical access at time 2 in all groups, confirming 

gains in Dutch response times for all groups of children.  

 This study has shown that Turkish and Moroccan child heritage speakers in the 

Netherlands are better at accessing words in the majority language Dutch than in their 

heritage language after being in the Dutch school system for at least a year. After 

approximately two years at school, their lexical access in Dutch had further improved. A 

comparison of the two languages in the Turkish sample demonstrated that child heritage 

speakers are slower at naming pictures when the heritage language (Turkish) and majority 

language (Dutch) were mixed, confirming effects of cross-language competition and 

interference in bilingual children’s mental lexicon, also when the two languages are clearly 

unbalanced as is the case for many heritage language children. Importantly, marked 

differences were found between two different heritage language groups that vary in heritage 

versus majority language use. The Moroccan children had clearly more limited productive 
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heritage language skills than the Turkish children, but performed at a monolingual level for 

lexical access in the majority language. The latter observation implies that learning a heritage 

language only leads to disadvantages in lexical access in the majority language if the amount 

of heritage language use exceeds a certain threshold, as was apparently the case for the 

Turkish children. However, if the amount of heritage language use is below a certain 

threshold, heritage language proficiency will be low, as was apparently the case for the 

Moroccan children. A major limitation of our study is the fact that we were not able to study 

lexical access in the heritage language of the Berber-Dutch children and compare it to their 

lexical access in Dutch. To gain a better understanding of the lexical processing in groups of 

children with low heritage language proficiency, it might thus be more insightful to also 

include tasks testing the children’s comprehension rather than production, for example, by 

using lexical decision tasks.  
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Abstract 

 

This study compared the language production of 5- to-7-year-old monolingual and bilingual 

children with regard to their accuracy and fluency. We investigated whether and how 

linguistic resources (vocabulary and grammar) and processing resources (phonological short-

term and working memory) affected children’s language production. Forty bilingual children 

(Turkish-Dutch, Berber-Dutch) and forty monolingual Dutch children participated. Dutch 

speech samples were used to calculate accuracy and fluency rates. Linguistic and processing 

resources were measured using Dutch vocabulary and grammar tests, and non-word 

repetition and backward digit span tests. The bilingual children had lower accuracy and 

fluency than the monolingual children. Bilingual children’s larger number of production 

errors was partly explained by their more limited linguistic resources. Phonological short-

term memory was linked to fluency in the bilingual children. When phonological short-term 

memory was controlled for, disfluency rates of both groups did not differ. Bilingual children 

with lower language knowledge are at risk for errors in language production while bilingual 

children with lower phonological short-term memory are at risk for disfluencies. 
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Introduction 

 

Learning to express oneself through language is a major accomplishment of early childhood. 

The ability to produce language fluently and accurately is at the core of successful human 

communication. Deficits in oral language skills have negative effects on children’s 

(psycho)social and academic development (Snow et al., 1998) directly and indirectly, as these 

deficits may also impact the acquisition of other language abilities, such as reading (Miller 

et al., 2006). It is therefore important to determine which children are at risk for language 

production difficulties and to understand why they experience these difficulties. The primary 

aim of this study was to compare the spoken language production of monolingual and 

bilingual children with regard to their accuracy and fluency and to determine if bilingual 

children make more errors and produce more disfluencies than their monolingual peers. 

 Two cognitive resources that are critical for fluent and accurate language production are 

linguistic knowledge (grammar, vocabulary) (Gilabert & Muñoz, 2010; Hilton, 2008) and 

working memory (WM) (Mota, 2003). As bilingualism has been found to affect linguistic 

knowledge (Bialystok et al., 2010) as well as WM (Blom et al., 2014; Delcenserie & Genesee, 

2016; Morales et al., 2013), bilinguals can be expected to differ from monolinguals as regards 

fluent and accurate language production. Importantly, whereas bilingual children are often at 

a disadvantage for linguistic skills in the second language (L2) when compared to 

monolingual children (Bialystok, 2009, Paradis, 2005, Rispens & De Bree, 2015), they have 

been found to be at an advantage for WM skills (Blom et al., 2014). It is therefore difficult 

to predict how the combined effect of these skills will pan out. Moreover, language 

production might be less automatized in bilingual children who are second language (L2) 

learners of a particular language compared to monolingual children (Gilabert & Muñoz, 

2010). Production could therefore be more dependent on nonlinguistic skills, such as WM in 

order to successfully deal with the processing load necessary for language production. 

However, studies investigating potential effects of WM on language production in children 

are scarce and little is known about relations between linguistic knowledge, memory skills 

and language production in bilingual children, warranting research into the language 

production of this group of language learners. Therefore, the secondary goal of this study 

was to obtain a better understanding of how both linguistic resources (vocabulary, grammar), 

as well as processing resources (WM including phonological short-term memory (PSTM)) 

affect language production in monolingual and bilingual children. 

 

The role of vocabulary and grammar in language production 

Two language production measures that have been studied in relation to language acquisition 

are accuracy and fluency (Housen & Kuiken, 2009). Accuracy is the more straightforward of 

these dimensions and is mostly measured by the number of errors (deviations from what is 

considered to be grammatically correct) a speaker makes within a certain unit of (semi–) 

spontaneous speech. Fluency is a more complex dimension that has been operationalized 

through different measures, such as speech rate, length of pauses, the number of (filled) 

pauses or the frequency of repetitions and revisions. That better language proficiency – as 
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measured by standardized tests of vocabulary or grammar – leads to higher accuracy and 

fluency in oral language production seems obvious, and is supported by research on native 

speakers and adult L2 learners (Gilabert & Muñoz, 2010; Hilton, 2008).3 In order to better 

understand which mechanisms underlie these relations, it is relevant to consider the different 

stages involved in language production more closely. 

 Levelt and Meyer (2000) argue that in order to produce a spoken utterance, the following 

processing steps are to be taken: conceptualization, lexical selection, grammatical encoding, 

morpho-phonological encoding, phonetic encoding, and articulation. There is abundant 

evidence that speakers monitor this process as it unfolds. Speed and fluency are thought to 

result from the overlap in time of these component processes, which entails that articulation 

can begin before the preceding steps have been completed (Levelt, 1989). A pivotal step is 

lexical selection, i.e., the selection of a word from the mental lexicon on the basis of a 

preverbal message (conceptual structure). A large vocabulary will have positive effects on 

fluency, because a person who knows more words has better chances of selecting a lexical 

item that captures the concept of the intended message (Chambers, 1997). Difficulty in 

retrieving a lexical item may result in disfluency, i.e., an unintentional interruption of the 

speech stream. Adult L2 learners, for example, experience difficulties in lexical access due 

to cross-language competition, which in turn leads to increased disfluency (Bergmann et al., 

2015). Grammatical knowledge is relevant for language production because the selected 

lexical items need to be arranged in a grammatical structure, according to the morphological 

and syntactic rules of a language (Levelt, 1989). As grammatical encoding is thought to be 

less automatized in young or beginning language learners than mature language users 

(O'Brien et al., 2007; Wijnen, 1990), difficulties with grammatical structures that are not yet 

fully mastered are likely to become visible during language production in the form of 

erroneous or disfluent speech.  

 

The role of phonological short-term memory and working memory in language production 

Next to language knowledge, PSTM and WM are likely to play a key role in language 

production. WM is a domain-general cognitive function used for the temporary storage and 

manipulation of information in the mind (Diamond, 2013). The amount of information that 

can be held in WM is limited and develops with increasing age (Davidson et al., 2006). In 

Baddeley’s multicomponent WM model, PSTM is viewed as a subsystem of WM that is used 

for temporarily storing and reproducing specifically phonological information (Baddeley, 

2003). Whereas WM capacity is often measured using more complex tasks such as dual tasks 

or tasks in which information has to be manipulated, PSTM is measured using simple span 

tasks in which participants repeat or recall words, digits or non-words.  

 Both PSTM and WM have been studied in relation to measures of spontaneous speech in 

adult L2 learners (Gilabert & Muñoz, 2010; Guara-Tavares, 2009; Mizera, 2006; Mota, 2003; 

O'Brien et al., 2007; Trebits & Kormos, 2008). With regard to language production in 

 
3 However, it has also been argued that the relationship between linguistic factors and, for example, fluency should 

not be expected to be a perfect one, as other factors such as speaking rate, time pressure, content or topic are also 

likely to affect how fluent a speaker’s speech is (Yaruss et al., 1999). 
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bilingual children, most studies focus on PSTM (Adams & Gathercole, 1995, 1996, 2000; 

Verhagen et al., 2015) and only few also include WM (Blom et al., 2021). PSTM measured 

by non-word repetition performance correlates positively with MLU, number of different 

words (types), and syntactic complexity in the speech of monolingual children (Adams & 

Gathercole, 2000). Note that these measures are not measures of accuracy or fluency, as a 

sentence can be syntactically complex but still contain errors or disfluencies. The study by 

Verhagen and colleagues (2015) reports a positive relation between PSTM and accuracy for 

one specific linguistic feature, namely subject-verb agreement. Blom et al. (2021) found that 

PSTM (but not WM) predicted accuracy of inflectional morphology in both monolingual and 

bilingual children. Research with adult L2 learners has indicated that a larger PSTM is related 

to higher oral fluency (O’Brien et al., 2007), but none of the studies with children has 

investigated the relations between PSTM and fluency. 

 Effects of PSTM on children’s language production have usually been interpreted in the 

context of vocabulary and grammar acquisition. In those studies, it is argued that PSTM is 

involved in children’s acquisition of new words as it helps the creation of stable phonological 

representations in long-term memory (Gathercole & Baddeley, 1990; Gupta et al., 2003; 

Masoura & Gathercole, 2005). Moreover, PSTM is involved in the acquisition of grammar 

(Blom et al., 2021; Daneman & Case, 1981; French & O’Brien, 2008; Verhagen et al., 2015). 

Children are thought to make use of PSTM to temporarily store and repeat grammatical 

constructions they encounter in the input before they store them as templates in long-term 

memory. With those stored grammatical patterns in long-term memory, these constructions 

can easily be used during spontaneous speech, decreasing the processing demands (Speidel 

& Herreshoff, 1989; Speidel, 1993).  

 These explanations suggest an indirect connection between PSTM and language 

production, but there may also be direct relations between PSTM and WM, on the one hand, 

and accuracy and fluency during language production, on the other hand. PSTM and WM 

might be important for monitoring language production (Mizera, 2006), as well as during 

grammatical encoding (Mota, 2003). In order to produce a sentence accurately and fluently, 

the preverbal message and the selected lexical items needs to be temporarily stored and kept 

active during the planning and encoding processes of language production. The intended 

message and the selected lexical items have to be held in mind while executing grammatical 

encoding, e.g., marking words for number, case, tense. Speakers who are less successful at 

temporarily storing verbal information or who have problems performing a dual task might 

be more likely to lose track of their intended utterance, which could lead to disfluencies and 

errors. These effects may be more prominent in speakers whose language production 

processes are less automatized because less automatized language production may require 

more cognitive resources than more automatized language production. For this reason, the 

effects of WM on language production have been particularly studied in the field of L2 

acquisition (Gilabert & Muñoz, 2010).  

 There is evidence for effects of WM on measures of accuracy and fluency in the oral 

language production of adult L2 learners, although the findings are not fully consistent. 

Whereas some studies find that WM capacity is related to both accuracy and fluency 
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(Daneman, 1991; Fortkamp, 1999; Guara-Tavares, 2009; Mizera, 2006; Mota, 2003), others 

report correlations between WM and fluency but not accuracy (Gilabert & Muñoz, 2010). A 

potential problem of many of these studies is that WM was assessed with tasks such as the 

speaking span task (Daneman & Green, 1986), in which participants are presented with a 

sequence of words and have to form grammatical sentences with each of the target words in 

the same order as they were presented. As these tasks are strongly dependent on language 

knowledge, it is possible that results reflect effects of language proficiency rather than WM 

(Gilabert & Muñoz, 2010). That the observed relationships are not fully attributable to the 

role of language knowledge is shown by Trebits and Kormos (2008), who find relationships 

between fluency and WM in 17–18-year-old L2 learners using a backward digit span task. 

Digit span tasks measure WM while making limited use of language knowledge, in contrast 

to speaking span tasks. 

 

Language production in bilingual children 

For the purpose of the current research, we compared the language production of bilingual 

children to that of monolinguals. There is evidence for higher error rates in the spontaneous 

oral language production of bilingual children compared to monolingual norms (Paradis, 

2005). For example, children learning an L2 have problems with tense and agreement 

markers (Blom & Baayen, 2013; Ionin & Wexler, 2002; Prévost, 2003; Verhoeven et al., 

2011). One question that arises is whether these language production errors are mainly caused 

by incomplete or difficult-to-access linguistic knowledge or are also related to limited 

processing resources, such as PSTM or WM. For instance, the argument that WM is more 

likely to affect language production when language abilities are not yet automatized has been 

made for adult L2 learners but could also be made for young children, especially for children 

who are L2 learners of a language (Prévost, 2003). 

 There are also reasons to expect that bilingual children might produce more disfluencies 

in their spontaneous language production than monolingual children. Next to lower scores 

on vocabulary and grammar tests, bilinguals have been shown to have disadvantages in their 

lexical access, that is, the activation and retrieval of lexical items in the mental lexicon 

(Ivanova & Costa, 2008) (see Chapter 2). As lexical access is a quintessential step in the 

process of language production, problems at the stage of lexical access might increase the 

occurrence of disfluencies. Fiestas and colleagues (2005) found that 4- to 7-year-old Spanish-

English bilingual children produced almost twice as many repetitions (i.e., repetitions 

without a communicative goal) as functionally monolingual children, but comparable 

numbers of revisions and similar total numbers of disfluencies. Comparable numbers and 

patterns of disfluencies in bilingual and monolingual children were also found in another 

study (Bedore et al., 2006) and were interpreted as an indication that, although bilingual and 

monolingual children might differ in their linguistic knowledge, they do not necessarily have 

to differ in their language production skills. 

 Understanding the occurrence and cause of errors and disfluencies in bilingual children 

is crucial, as both are also used as indicators of language impairments in children (Bedore et 

al., 2006; Paradis et al., 2011). Inadequate interpretation of errors and disfluencies can lead 
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to misdiagnosis of bilingual children. Moreover, studying potential effects of PSTM and WM 

on language production is particularly relevant in bilingual children as there is evidence that 

– compared to monolingual children – bilingual children show lower performance on 

language-specific PSTM tasks (Engel de Abreu, 2011; Kohnert et al., 2006), but higher 

performance on WM tasks (Blom et al., 2014; Delcenserie & Genesee, 2016; Morales et al., 

2013). With regard to language production in bilingual children this means that, whereas 

deficits in linguistic knowledge (vocabulary, grammar) and PSTM are likely to negatively 

affect accuracy and fluency, enhanced WM might have positive effects on oral language 

production in these children. To our knowledge, effects of linguistic knowledge, PSTM and 

WM on language production have not been studied together however, neither in monolingual 

nor in bilingual children. 

 

Aim of the present study 

The present study investigated accuracy and fluency in the oral language production of 

monolingual and bilingual children in the Netherlands. Participants were monolingual Dutch 

children and bilingual children of Turkish or Moroccan descent. Next to transcribed 

recordings of semi-spontaneous speech, we collected measures of vocabulary and 

grammatical knowledge, as well as measures of PSTM and WM.  

 First of all, we asked whether the bilingual and monolingual children differ regarding 

their accuracy and fluency when producing language in Dutch. We expected that lower 

abilities of vocabulary and grammar in the bilingual children lead to lower accuracy in 

language production of bilingual as compared to monolingual children. We also expected 

lower Dutch language proficiency of the bilingual group to be related to a higher rate of 

disfluencies, although this relation was not found in previous studies (Bedore et al., 2006; 

Fiestas et al., 2005). 

 Next, this study investigated whether linguistic knowledge (vocabulary, grammar), 

PSTM and WM are predictors of accuracy and fluency in the language production of 

children, and whether predictive relationships are different for monolingual and bilingual 

children. We expected higher scores for vocabulary and grammar to have a positive effect on 

accuracy and fluency, because vocabulary and grammar knowledge may be directly or 

indirectly related to accuracy and fluency. 

 Regarding processing measures, we expected better PSTM to be related to higher 

accuracy, indirectly because better PSTM supports language acquisition (Adams & 

Gathercole, 1995, 1996, 2000), and directly because PSTM is a critical resource in planning 

and encoding sentences (Gilabert & Muñoz, 2010; Mizera, 2006; Mota, 2003). Based on 

reports of correlations between phonological short-term memory and oral fluency in adult L2 

learners (O'Brien et al., 2007), we expected that PSTM might also be related to fluency in the 

language production of children. Considering earlier findings of weaker PSTM in bilingual 

children than in monolingual children (Engel de Abreu, 2011; Kohnert et al., 2006), weaker 

PSTM might be related to the occurrence of more disfluencies in bilingual children than in 

monolingual children. 
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 Apart from effects of PSTM, this study also investigated effects of working memory on 

accuracy and fluency in the language production of monolingual and bilingual children. To 

the best of our knowledge, this relation has not been studied in children. We expected that 

better WM would be related to higher accuracy and fluency, for similar reasons as to why 

this would be expected for PSTM. However, we also reckoned with the possibility that no 

effects would be found, because studies with adults report mixed findings. Whereas some 

studies find effects of WM on both accuracy and fluency (Guara-Tavares, 2009; Mota, 2003), 

other studies report non-significant results (Gilabert & Muñoz, 2010; Mizera, 2006). 

 

Method 

Participants 

Participants were 40 monolingual Dutch children and 40 bilingual children who learned 

Dutch as their L2. The bilingual group included children from Turkish (N=20) and Moroccan 

(N=20) descent. The bilingual and monolingual children were matched at child level for age, 

nonverbal intelligence, and socio-economic status (SES) (see Table 1). Nonverbal IQ was 

measured with the short version of the Wechsler Nonverbal-NL (Wechsler & Naglieri, 2008). 

SES was indicated by the average educational level of both parents of the child measured on 

a nine-point scale. 

 

Table 1 

 

 Number of children, mean age in months, mean nonverbal intelligence scores (IQ) and mean 

socio-economic status (SES) in the monolingual and bilingual group. 

 N Age (SD) IQ (SD) SES (SD) 

Monolinguals 40 70.4 (7.1) 104.5 (13.9) 6.5 (2.1) 

Bilinguals 40 68.8 (6.8) 100.7 (11.9) 4.9 (2.1) 

 

A child was assigned to the bilingual group when at least one of the child’s parents spoke a 

language other than Dutch in the home environment most of the time. Information regarding 

language use in the home environment was gathered using a parental questionnaire, the 

Questionnaire of Parents of Bilingual Children (PaBiQ, Tuller, 2015). All children had 

attended kindergarten departments of Dutch elementary schools, where Dutch had been the 

only language of instruction, for at least half a year at time of testing. There were no 

significant age differences between the groups (F(1,78) = 1.0, p = .31, ηp
2 = .01) and no 

significant differences between the three groups for nonverbal IQ (F(1,78) = 1.7, p = .2, ηp
2 

= .02). SES did differ significantly across the groups (F(1,78) = 18.8, p < .01, ηp
2 = .19) even 

after the matching process, reflecting the lower socioeconomic position of Turkish and 

Moroccan immigrant families in the Netherlands as compared to native Dutch monolingual 

families.  
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Measures 

Disfluencies and errors. Disfluencies comprised repetitions and revisions in children’s 

language samples, which were recordings of a test session in which children produced (semi)- 

spontaneous speech, elicited in a number of ways. During the test session, children told a 

story based on a coherent sequence of six colored pictures either depicting a story about 

young goats or young birds (Gagarina et al., 2012); they answered questions about a story 

told by the test assistant and about their own story, and responded to interview questions 

concerning a variety of topics, e.g., their preferences for games, TV programs, recent 

vacations, or activities at school. All children followed the same procedures. The speech 

samples were transcribed according to the CHAT transcription format (MacWhinney, 2000). 

 In each transcript, all utterances produced by the child were coded for repetitions and 

revisions. As repetitions we coded all instances where a child repeated one or multiple words 

without making any changes to the repeated material (e.g., ‘After that after that the bird flew 

away’) and without any communicative goal. As revisions we coded instances where a child 

made a lexical or syntactic change to (parts of) an utterance (e.g., ‘After that after eating the 

worm the bird flew away’). For each child, we added the number of repetitions and revisions 

and divided the total number of disfluencies by the total number of produced words, 

multiplied by 100 to calculate the disfluency rate. 

 Errors included lexical (e.g., ‘After that the bird *walked away’), morphological (e.g., 

‘After that the bird *flied away’) and syntactic errors (e.g., ‘After that the bird *away flew’) 

and comprised substitutions as well as omissions. Every error in an utterance was coded as a 

separate error. This entails that an utterance could include multiple error codes. We calculated 

error rates per child by dividing the total number of errors by the total number of produced 

words, multiplied by 100. 

 To calculate interrater agreement for the coding of disfluencies and errors, data from eight 

children (10% of the sample) were coded independently by a second person who was given 

the same coding guidelines as the person who coded disfluencies and errors in the entire 

sample. Interrater agreement was 88.4% for disfluencies and 85.0% for errors.  

Language knowledge measures. Receptive vocabulary size in Dutch was assessed using the 

Peabody Picture Vocabulary Task (PPVT-III-NL; Schlichting, 2005). The PPVT is a 

standardized receptive vocabulary test designed for the age range from 2 years and 3 months 

to 90 years. The task contains 204 items divided over 17 sets. Each set consists of 12 items 

and the level of difficulty increases throughout the sets. In this task, a child heard a stimulus 

word and had to choose the correct referent out of four pictures. The PPVT-III-NL was 

administered and scored according to the manual: 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. 

 Children’s grammatical skills were tested with the Taaltoets alle kinderen (TAK: 

Language Test for All Children; Verhoeven & Vermeer, 2002), a standardized language 

assessment designed and normed for monolingual and bilingual children in the Netherlands. 

For the current study, the Word formation and Sentence production subtests were 

administered. The purpose of the Word formation test is to elicit noun plurals and past 
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participles. To elicit noun plurals, children were presented with two pictures, one showing a 

single object, the other showing two or more examples of that object. Plural forms were 

elicited by the test assistant’s prompt ‘This is an X, these are two…’. To elicit past participles, 

children were presented with a picture depicting a person engaged in a specific activity. The 

test assistant described the picture in the present tense using the target verb of the trial 

followed by the prompt ‘yesterday he/she has also…’, a phrase which - in Dutch - elicits only 

the sentence-final past participle form of the target verb. The subtest consisted of 24 items. 

In the Sentence production test, the child heard a complex Dutch sentence read out loud by 

the test assistant and had to repeat the sentence as accurately as possible. Each sentence 

contained a specific function word and a specific syntactic structure that had to be repeated, 

so that children could score two points per sentence. Although similar tests have also been 

used to assess phonological short-term memory this particular subtest can been used as a 

measure of grammatical skills as scores are not depending on exact repetition of the entire 

sentence but correct reproduction of function words and syntactic structures (Verhagen & 

Leseman, 2016). The tasks contained 20 sentences and children could obtain a total score of 

40. For each child, total scores from the Word formation and Sentence production tests were 

added up to obtain a grammar score. 

Phonological short-term memory and working memory. PSTM was measured with a non-

word repetition task based on Rispens and Baker (2012).  In this task, children had to repeat 

24 prerecorded non-words. All items were designed based on phonological properties of 

Dutch, with half of the items having high and half of the items having low phonotactic 

probability. Items varied in syllable length from two to five syllables. Children heard each 

nonword once; responses were recorded by a highly sensitive microphone (Samson Go Mic) 

to allow for offline scoring after completion of the task (for details on items and scoring, see: 

Boerma et al., 2015). The recordings were transcribed and scored for the percentage of 

correctly repeated phonemes. 

 WM capacity was tested with a Dutch adaptation of the Digit Span Backward task from 

the Automated Working Memory Assessment test battery (Alloway, 2012), administered 

using the experimental software E-Prime 2.0 (Schneider et al., 2002). Children heard 

recorded sequences of digits and were asked to repeat each sequence in the reverse order 

starting with the last digit they had heard. The task began with a block consisting of six trials 

with sequences of two digits and continued six-trial blocks with sequences of increasing 

length, up to a maximum of seven digits. If, in a block, four trials of the same length were 

recalled correctly, the sequence length increased with one digit. The task was ended when a 

child recalled three trials of the same length incorrectly. Scores were obtained by giving six 

points for each completed level and adding an additional point for each completed sequence 

of the level at which the task was discontinued.  

 

Procedures 

The 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 participating children signed informed 
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consent forms. Children were tested individually in a quiet room at their school. The tests 

were administered by trained assistants following a standardized protocol. The tasks used for 

this study were part of a larger test battery divided into two test sessions. The first session 

included (among others) the backward digit span task and the sentence repetition test. The 

second session took place after one week and included (among others) the non-word 

repetition task, the vocabulary task, the word formation task and the interview/story telling 

episode. The only language of instruction in these two sessions was Dutch both for the 

monolingual and the bilingual children. The parental questionnaire 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. 

 

Results  

 

Accuracy and fluency in the language production of monolingual and bilingual children 

Prior to the analyses it was checked if the data from the Turkish-Dutch and Moroccan-Dutch 

children could be pooled. A MANOVA run on accuracy and fluency outcomes revealed no 

significant differences between the two bilingual groups (F(6,30) = 1.6, p = .18). Therefore, 

the Turkish-Dutch and Moroccan-Dutch children were taken together as one bilingual group 

for all further analyses. To compare the monolingual and bilingual children with regard to 

their accuracy and fluency we conducted a MANCOVA with language group 

(bilingual/monolingual) as the independent variable, error rates and disfluency rates as 

dependent measures and SES as covariate. Mean scores and standard deviations for error 

rates and disfluency rates are presented in Table 2.  

 

Table 2 

Mean scores and standard deviations for measures of speech production (in %). 

 N Error rates Disfluency rates 

Monolinguals 40 3.4 (2.1) 3.9 (1.8) 

Bilinguals 40 9.5 (4.3) 5.8 (3.5) 

 

The MANCOVA showed significant differences between the language groups: F(2,75) = 

26.5, p < .01, Wilk's Λ = 5.9, ηp
2 = .41. Post-hoc comparisons showed that the bilingual 

children had higher error rates: F(1,79) = 41.6, p < .01, ηp
2 = .35, as well as higher disfluency 

rates: F(1,79) = 9.2, p < .01, ηp
2 = .11, as compared to the monolingual children. The 

magnitude of the group difference was larger for the error rates than for disfluency rates, as 

indicated by a larger effect size for error rates. As distributions of both measures deviated 

from normality, we also conducted non-parametric analyses (Mann-Whitney U), which 

revealed the same patterns and confirmed the significant outcomes of the MANCOVA.  
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Predictors of accuracy and fluency in monolingual and bilingual children 

Next, we compared the two groups with regard to vocabulary, grammar, PSTM and WM. 

Table 3 gives an overview of average scores for the two groups of children.  

 

Table 3 

 

Mean scores and standard deviations for vocabulary (PPVT), grammar (TAK), PSTM 

(nonword repetition) and WM (backward digit span) for both groups of children 

 N PPVT  TAK NWRT BWDS 

Monolinguals 40 109.8 (12.9) 45.4 (10.0) 79.7 (7.2) 12.3 (3.6) 

Bilinguals 40  96.2 (11.4) 30.0 (12.0) 74.1 (7.0) 11.7 (3.1) 

PPVT = Peabody Picture Vocabulary Test; TAK = Taaltoets Alle Kinderen [Language test 

all children]; NWRT = NonWord Repetition Test, BWDS = BackWard Digit Span 

 

A MANCOVA with language group as independent variable, SES as covariate and PPVT, 

TAK, non-word repetition and backward digit span as dependent measures showed a 

significant main effect of language group: F(4,70) = 7.7, p < .01, Wilk's Λ = .70, ηp
2 = .31. 

Follow-up analyses demonstrated that the monolingual children outperformed the bilingual 

children on vocabulary: F(1,76) = 12.2, p < .01, ηp
2 = .14, grammar: F(1,76) = 26.4, p < .01, 

ηp
2 = .27, and PSTM: F(1,76) = 7.7, p < .01, ηp

2 = .10, but not on WM (p = .57, ηp
2 = .004). 

 To study relations between language abilities (vocabulary and grammar) and speech 

production, as well as general processing abilities (PSTM and WM) and language production, 

we computed correlation coefficients for the two language groups (Table 4). Spearman 

correlations were used because the distributions of error and disfluency rates deviated from 

normality. 

 

Table 4 

 

Spearman correlation coefficients between language and processing measures and measures 

of accuracy and fluency in the speech of the monolingual and bilingual children. 

 Monolinguals Bilinguals 

 Error rates Disfluency rates Error rates Disfluency rates 

PPVT -.37* -.11 -.52** -.004 

TAK -.44** -.21 -.62** -.11 

NWRT -.14 -.25  -.27 -.32 (p = .05) 

BWDS -.22 -.11 -.11 -.28 

*p < .05; **p < .01; PPVT = Peabody Picture Vocabulary Test; TAK = Taaltoets Alle 

Kinderen [Language test all children]; NWRT = NonWord Repetition Test, BWDS = 

BackWard Digit Span 

 

The correlation coefficients revealed similar patterns for monolingual and bilingual children. 

In both groups, the error rates showed significant negative correlations with both language 
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measures (vocabulary – PPVT – and grammar – TAK), indicating that better language 

knowledge is associated with fewer errors in language production. Neither PSTM nor WM 

was significantly related to error rates in any of the two groups. Disfluency rates were 

negatively correlated with PSTM (NWRT) in the bilingual group, but this correlation was 

only marginally significant (p = .05). None of the other measures showed any significant 

correlations with disfluency rates in either of the groups.  

 We then entered the two language knowledge measures (vocabulary, grammar) and the 

two processing measures (PSTM, WM) into regression analyses to test whether they 

significantly predicted error and disfluency rates. With regard to error rates, regression 

analyses with both language measures and both processing measures as predictor variables 

predicted a significant amount of variation in both language groups. In the monolingual 

group, only grammar was a significant predictor of error rates, whereas in the bilingual group, 

both vocabulary and grammar significantly predicted error rates. PSTM and WM did not 

predict error rates in any of the groups. In the monolingual group, the regression model 

explained 20.3% of the variance for error rates; in the bilingual group the explained variance 

was 42.7%. Table 5 gives an overview of the results for error rates. 

 

Table 5 

 

Summary of a multiple linear regression analysis for variables predicting error rates in 

monolingual and bilingual children. 

 Monolinguals Bilinguals 

Variable B SE B β p B SE B β p 

PPVT -.02 .03 -.14 .44 -.16 .06 -.41 .005 

TAK -.14 .06 -.61 .02 -.17 .06 -.46 .004 

NWRT .04 .07 .14 .55 .05 .10 .08 .61 

BWDS .11 .13 .17 .42 -.14 .21 -.09 .51 

R2   .29   .49 

F   3.4*   7.9** 

*p < .05; **p < .01; PPVT = Peabody Picture Vocabulary Test; TAK = Taaltoets Alle 

Kinderen [Language test all children]; NWRT = NonWord Repetition Test, BWDS = 

BackWard Digit Span 

 

The findings that language knowledge measures predicted error rates in the children and that 

the bilingual children had significantly lower language knowledge scores than the 

monolingual children may suggest that higher error rates in the bilingual group than in the 

monolingual group stem from less developed language knowledge. To investigate this 

interpretation, a mediation analysis was conducted in which language group (monolingual, 

bilingual) was entered as independent variable, vocabulary and grammar scores as mediators 

and error rates as outcome variable (see Figure 1). We applied a multiple mediation analysis, 

using the PROCESS application for SPSS (Hayes, 2013). 
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Figure 1 

 

Mediation Model for Error Rates 

 
 

 

 

Path c shows the total effect of language group on error rates in the unmediated model. Paths 

a, b and c’ refer to the mediation model. Paths a represent the effects of language group on 

the mediators (vocabulary, grammar). Paths b show the effects of vocabulary and grammar 

on the dependent variable (error rates) and path c’ shows the direct effect of language group 

on the dependent variable (error rates), when the mediators are held constant. All paths were 

significant, which satisfies the requirements for mediation (Baron & Kenny, 1986). The 

direct effect of language group on error rates was significant, 95% CI [1.5, 4.7]. The indirect 

effects of both mediator variables were also significant: vocabulary 95% CI [.14, 2.7]; 

grammar 95% CI [1.0, 3.5], the number of bootstraps was 5,000 (bias-corrected). 

Consequently, both vocabulary and grammar can account for part of the effect of language 

group on error rates, which is also reflected by the coefficient of c’ being closer to 0 than that 

of c. 17% of the total effect of language group on error rates can be explained by vocabulary 

scores and 33.8% of the total effect can be explained by grammar skills. 49.2% of the total 

effect of language group on error rates is directly related to language group.  

 Regression analyses for disfluency rates showed non-significant models in both language 

groups, in line with the non-significant correlations. PSTM predicted the disfluency rates in 

the bilingual group, but the explained variance of the regression model in the bilingual group 

was low (8.9%). Table 6 gives an overview of the results for disfluency rates. 
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Table 6  

 

Summary of multiple linear regression analysis for variables predicting disfluency rates in 

monolingual and bilingual children. 

 Monolinguals Bilinguals 

Variable B SE B β p B SE B β p 

PPVT -.03 .03 -.19 .33 .02 .05 .07 .69 

TAK .01 .05 .03 .90 .04 .05 .14 .46 

NWRT -.12 .06 -.48 .05 -.22 .09 -.46  .02 

BWDS .10 .11 .20 .38 -.05 .20 -.05 .80 

R2    .18    .19 

F   1.8   1.9 

*p < .05; **p < .01; PPVT = Peabody Picture Vocabulary Test; TAK = Taaltoets Alle 

Kinderen [Language test all children]; NWRT = NonWord Repetition Test, BWDS = 

BackWard Digit Span 

 

The effect of PSTM on disfluencies in bilingual children coupled with the observation that 

bilingual children produced significantly more disfluencies than the monolingual children, 

prompted us to conduct a mediation analysis to investigate if group differences for disfluency 

rates could be explained by differences in PSTM, at least in part. Language group was entered 

as independent variable, disfluency rates as dependent variable, and PSTM memory as 

mediator variable. Path c shows the total effect of language group on disfluency rates. Path 

a represents the effect of language group on the mediator variable PSTM (see Figure 2). Path 

b shows the effect of PSTM on the dependent variable disfluency rates and path c’ shows the 

direct effect of language group on disfluency rates, when PSTM is held constant.  

 

Figure 2 

 

Mediation Model for Disfluency Rates 
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The effect of PSTM on disfluency rates was significant, 95% CI [.19, 1.4]. However, the 

direct effect of language group was not significant, 95% CI [-.11, 2.4], as indicated by the 

confidence interval which includes 0. Thus, when controlling for PSTM, the significant 

difference between monolingual and bilingual children for disfluency rates is no longer 

present; the observation that the bilingual children produced more disfluencies than their 

monolingual peers can be attributed to bilingual children’s lower PSTM outcomes.  

 

Discussion 

 

This study investigated language production in monolingual and bilingual Turkish-Dutch and 

Moroccan-Dutch 5- to 7-year-old children in the Netherlands. The first aim of the study was 

to examine whether children who learn Dutch as L2 differ in their Dutch language production 

from monolingual Dutch children. In particular, our question was whether Turkish-Dutch 

and Moroccan-Dutch children would show more errors and disfluencies in their oral language 

production compared to monolingual Dutch children. The second aim of this study was to 

gain a better understanding of factors potentially influencing the accuracy and fluency in the 

language production of monolingual and bilingual children. We wanted to know whether 

language knowledge (vocabulary, grammar), as well as processing resources (PSTM, WM) 

are related to accuracy and fluency in the language production of children and whether 

relations are different for monolingual and bilingual children.  

 Regarding accuracy, we hypothesized that – related to the expected lower Dutch language 

proficiency in the bilingual children as compared to the monolingual children – the bilingual 

children would produce more errors than the monolingual children. As expected, we found 

that the bilingual children had higher error rates than the monolingual children, which is in 

line with previous research (Paradis, 2005). Furthermore, grammar skills predicted accuracy 

in both language groups. This is not surprising as the majority of errors were syntactic and 

morphological errors and the grammar test focused on these two aspects. In the bilingual 

group, the vocabulary test predicted errors rates as well. This may be related to more lexical 

errors in the bilingual group, but also to lexical and grammatical development being more 

closely related in the bilingual group than in the monolingual group. The bilingual children 

represent an earlier stage in their grammatical development of Dutch and lexical and 

grammatical development are particularly closely-related in early language acquisition 

(Marchman et al., 2004). In line with our expectations, the effect of language group on error 

rates was mediated by vocabulary and grammar knowledge, which means that group 

differences for error rates in language production can be partly attributed to differences in 

children’s vocabulary and grammar level. However, there was still a significant effect of 

language group on error rates that could not be explained by vocabulary and grammar 

knowledge, indicating that other factors affect accuracy in the bilingual sample as well, for 

example lexical access, as suggested by Ivanova and Costa (2008).  

 Regarding fluency, our study showed that the bilingual children produced more 

repetitions and revisions than the monolingual children. At first sight, this is different from 

previous work on Spanish-English bilingual children, which did not show differences 

between bilingual and English monolingual children for fluency when repetitions and 
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revisions were collapsed (Bedore et al., 2006; Fiestas et al., 2005). However, mediation 

analyses indicated that the effect of language group on fluency outcomes disappeared when 

PSTM was controlled for. Disfluency rates were not related to vocabulary or grammar 

knowledge in either of the two groups. This is different from studies on adult L2 learners, 

which found relations between language proficiency and fluency (Gilabert & Muñoz, 2010; 

Hilton, 2008). Those studies measured fluency in terms of speech rate rather than the number 

of disfluencies. Moreover, other factors than language proficiency, such as speaking rate or 

content are likely to influence fluency in children (Yaruss et al., 1999). The higher number 

of disfluencies in the bilingual group compared to the monolingual group cannot be attributed 

to the lower scores on the vocabulary and grammar tasks in the bilingual group, as disfluency 

rates were not related to language proficiency in our study, but the higher numbers of 

disfluencies in the bilingual children could be caused by less automatized Dutch speech 

production compared to monolingual children who speak only Dutch. Another explanation 

is that while producing language in Dutch, the bilingual children may experience cross-

language competition from their other language (Costa et al., 1999). This competition may 

have a negative influence on bilingual children’s fluency when speaking in the L2, similar to 

what has been found for adult L2 learners (Bergman et al., 2015).  

 In addition to studying relations between language-specific knowledge (vocabulary and 

grammar) of Dutch and accuracy and fluency in children’s oral language production, this 

study aimed to investigate to what extent processing resources, specifically PSTM and WM, 

are related to accuracy and fluency in the language production of bilingual and monolingual 

children. We found that PSTM predicted the frequency of disfluencies in the bilingual group, 

but not in the monolingual group. This asymmetry may be related to lexical access, which is 

related to disfluencies (Bergman et al., 2015), but also to PSTM. Kaushanskaya and 

colleagues (2012) found that vocabulary retrieval and PSTM skills were strongly linked in 

bilinguals, but not in monolinguals. The effect of language group on disfluency rates was 

moreover mediated by PSTM: when controlling for PSTM the effect of language group on 

disfluency rates was no longer significant. 

 WM was not related to accuracy or fluency, in line with a study by Mizera (2006) with 

adult L2 learners, but other research with adult L2 learners found relations between WM and 

either both accuracy and fluency or only fluency in adults L2 learners (Daneman, 1991; 

Fortkamp, 1999; Gilabert & Muñoz, 2010; Guara-Tavares, 2009; Mota, 2003). Most of the 

latter studies made use of a speaking span tasks, which are more dependent on language 

abilities than the backward digit span task that we used. It is therefore possible that reported 

correlations represent relations between language production and language proficiency rather 

than WM (Gilabert & Muñoz, 2010), although Trebits and Kormos (2008) also used a 

backward digit span and did observe relationships between WM and fluency. We suggest 

that in future research, it would be useful to include different measures of accuracy and 

fluency, as well as different measures of WM. Such a design would inform us whether 

relations with accuracy and fluency are stronger for speaking span tasks than for less 

language-dependent tasks, such as the backward digit span. A major limitation of our study 

is the fact that we were only able to study the spontaneous speech in the majority language, 
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i.e., the L2, of the bilingual children. In a follow-up study, it would be insightful to study to 

what extent accuracy and fluency in the children’s heritage language are similar to the 

performance of Dutch monolingual children in their L1. Furthermore, examining whether the 

relationship between PSTM and fluency found for the L2 is also evident in the L1 of the 

bilingual children, would provide important additional information about the cognitive 

processes involved during bilingual language production.  

 In conclusion, 5- to 7-year-old children of Turkish and Moroccan descent who are L2 

learners of Dutch made more errors and produced more disfluencies in Dutch language 

production than their monolingual Dutch age-peers. It is important to know that both 

accuracy and fluency can be compromised in typically developing bilingual children to 

prevent overdiagnosis, as errors and disfluencies may also be indicators of an innate language 

impairment (e.g., Guo et al., 2008; Navarro-Ruiz & Rallo-Fabra, 2001). Moreover, language 

production problems may have repercussions for academic achievements. Regarding the 

underlying causes of children’s language production errors, the results of this study 

demonstrated that less knowledge of Dutch explained in part why the bilingual children 

produced more errors, whereas PSTM had no effect on children’s language production errors. 

Language knowledge, on the other hand, did not affect fluency, while less PSTM capacity 

was associated with more disfluencies. The relation between PSTM emerged for the bilingual 

children, and not for monolingual children. Moreover, when PSTM was controlled, the 

bilingual children produced the same number of disfluencies as their monolingual peers. WM 

had no effect on accuracy and fluency in language production. We suggest that future 

research should investigate relationships between PSTM, lexical access in relation to cross-

language competition, and disfluencies in bilingual children. Additional research with 

different WM tasks is needed to determine whether relations between WM and language 

production found for adult L2 learners extend to bilingual children. 
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Chapter 4 

 

No bilingual benefits despite relations 

between language switching and task 

switching 
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Abstract 

Previous research has shown that bilingual children outperform monolinguals on tasks testing 

cognitive control. Bilinguals’ enhanced cognitive control is thought to be caused by the 

necessity to exert more language control in bilingual compared to monolingual settings. 

Surprisingly, between-group research of cognitive effects of bilingualism is hardly ever 

combined with within-group research that investigates relationships between language 

control and cognitive control. The present study compared 27 monolingual Dutch and 27 

bilingual Turkish-Dutch children matched on age and fluid intelligence on their performance 

in a nonverbal switching task. Within the group of bilinguals, the relationship between 

nonverbal switching and language switching was examined. The results revealed no between-

group differences on nonverbal switching. Within the bilingual sample, response times in the 

language switching and nonverbal switching tasks were related, although no relationships 

were found between accuracy, switch cost and mixing cost on both tasks. The results support 

the hypothesis that children utilize domain-general cognitive control in language switching, 

but this relationship does not entail that bilinguals have better cognitive control than 

monolinguals. 
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Introduction 

 

An important aspect of growing up bilingually is learning to control one’s languages. For 

example, some bilingual children grow up in single-language contexts where one language 

is used in one environment and the other language in another environment, as is the case for 

children who grow up in families where the home language differs from the language used 

at school. At home, these children need to suppress the language used at school and at school 

they need to suppress the home language. Other children grow up in dual-language contexts 

in which both languages are used in the same environments, but typically with different 

speakers (Green & Abutalebi, 2013), as in bilingual families characterized by a one-parent-

one-language pattern. In such a situation, children suppress one of their languages while 

interacting with one parent and suppress their other language when they interact with their 

other parent (Verhagen et al., 2017). Both single- and dual-language contexts are common 

(de Houwer, 2007) and exemplify that bilingual children often need to inhibit one of their 

languages and resist interference from this language. 

 Theoretical accounts of bilingual language use, e.g., the Inhibitory Control Model (Green, 

1998) or the Adaptive Control Hypothesis (Green & Abutalebi, 2013), suggest that the 

mechanisms underlying bilingual language control draw on domain-general cognitive control 

processes, which are also used when switching between different nonverbal cognitive tasks. 

Because bilingual speakers engage their cognitive control processes frequently to control 

their language use, the cognitive control processes of bilinguals may be optimized (Bialystok 

& Craik, 2010; Stocco et al., 2014), leading to cognitive control benefits for bilinguals. In 

the last decades, the hypothesis that bilingual children outperform their monolingual peers 

on cognitive control has been explored extensively by comparing bilingual and monolingual 

children on tasks that test specific cognitive control functions such as attention, switching, 

and working memory. Many of these studies confirmed the hypothesis that the bilingual 

children have cognitive control advantages (e.g., Barac & Bialystok, 2012; Martin-Rhee & 

Bialystok, 2008; Morales et al., 2013; for review studies, see Adesope et al., 2010; Barac & 

Bialystok, 2011; Hilchey & Klein, 2011). The results of individual studies are not unanimous, 

however, as there are also studies in which no differences were observed (e.g., Duñabeitia et 

al., 2014; Morton & Harper, 2007; Paap et al., 2015). It has been argued that bilingual effects 

on executive functions are more prominent in children and elderly people (Bialystok, 2015), 

although there are also studies that do not find such effects for these age groups (Duñabeitia 

et al., 2014; Lehtonen et al., 2018). The growing number of studies with null results in this 

field has created doubts regarding the robustness of effects showing bilingual advantages in 

executive functions and suggests that effects might depend on specific aspects of the bilingual 

experience, for example the frequency of language switching in real life (Barbu et al., 2018; 

Verreyt et al., 2016).  

 Studies on the relationship between cognitive control and language control within 

bilinguals and studies that compare cognitive control across bilinguals and monolinguals are 

typically part of two separate lines of research. The main goal of this study is to combine 

these lines of research and conduct both a between- and within-group study. Combining the 



54 

 

two types of studies is particularly important in light of the variable findings regarding 

cognitive effects of bilingualism. What we wanted to know, was: Does the presence of a 

bilingual advantage in a group of bilinguals go hand-in-hand with the expected cross-domain 

link between language control and cognitive control in the same group of bilinguals and, vice 

versa, does the absence of a bilingual advantage coincide with the absence of a cross-domain 

relation? Finding a difference in cognitive tasks between bilinguals and monolinguals 

without a relationship between language control and cognitive control within the group of 

bilinguals could suggest that other variables, such as demographic differences (e.g., SES) or 

task-specific effects are responsible for a bilingual advantage (Paap et al., 2015). Failing to 

find a between-group difference in the presence of a significant within-group relation 

demonstrates that the absence of cognitive effects does not necessarily imply the absence of 

cross-domain links and may suggest that any training effects in the bilinguals are masked by 

other variables. To investigate these different scenarios, the current study investigated the 

cognitive switching function. Switching between languages has been found to be effortful 

(Kohnert et al., 1999) which can be a basis for practice effects (Morton & Harper, 2007) that, 

in turn, lead to cognitive effects in nonverbal switching. 

 One type of switching task that has been used repeatedly to study effects of bilingualism 

on cognitive abilities is a color/shape switching task (e.g., Prior & MacWhinney, 2010; 

Stasenko et al., 2017), a paradigm in which participants have to identify either the color or 

the shape of an object presented on a computer screen depending on which rule is cued to be 

active. After completing single-task blocks in which participants have to respond either only 

to the color or only to the shape of an object, they engage in a task switching block. In that 

block, for each trial the relevant aspect (color or shape) is indicated by a cue and participants 

have to switch between trials in which they respond to the color and trials in which they 

respond to the shape of an object. As switching between languages can be regarded as a 

specific kind of switching, this task appears to be of relevance to bilingual language use, 

tapping into the domain-general mechanisms that have been claimed to underlie language 

switching. 

 Effects of bilingualism on nonverbal switching can be determined by looking at two 

different dependent variables, which are thought to represent different types of cognitive 

control, namely switching and mixing cost (Braver et al., 2003). A cued switching test 

provides not only information about accuracy and response times of switching between 

different tasks but also allows for calculating different processing costs related to task-

switching. The difference in response times between trials where the task changes from 

responding to color to responding to shape, or vice versa, (‘switch trials’) and trials where 

there is no change of task (‘repeat trials’) is called switching cost. The difference in response 

times between repeat trials in a switching block and trials in a single task block (only respond 

to color or only respond to shape) is called mixing cost. It has been suggested that switching 

costs draw on reactive control processes (Braver et al., 2003), used for stimulus-driven goal 

reactivation and interference resolution (Braver, 2012), whereas mixing costs may reflect 

proactive control processes (Braver et al., 2003), where sustained attention is used to maintain 

goal-relevant information. 
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 A recent review article by Paap and colleagues (2016) focuses on comparisons between 

bilingual and monolingual groups on such switching tests and shows that although some 

studies have reported a bilingual advantage on nonverbal task switching (Prior & 

MacWhinney, 2010; Prior & Gollan, 2011; Barac & Bialystok, 2012; Wiseheart et al., 2014), 

other studies yield no significant differences (De Bruin et al., 2015; Paap & Sawi, 2014; Prior 

& Gollan, 2013; Tare & Linck, 2011). These contrasting findings could be related to a more 

general issue of studies that make use of a between-group design that compares bilinguals 

and monolinguals, namely, the difficulty of finding purely monolingual controls (Paap et al., 

2016). This issue should be less of a problem when comparing bilingual and monolingual 

groups of children instead of adolescents or adults, as children who are raised monolingually 

have often not yet been systematically exposed to a second language (L2) during the first 

years of elementary school. Another potential advantage of studying effects of bilingualism 

on cognitive control in children, as compared to adults, is that they are still in the early stages 

of their cognitive development (Carlson, 2005) and therefore are more likely to show 

variability in cognitive skills than for example young adults who are at the peak of their 

cognitive abilities (Bialystok et al., 2005; Bialystok et al., 2014; Hilchey & Klein, 2011). 

Interestingly, the only study in the review by Paap and colleagues (2016) that tested task-

switching in children reports better switching abilities for three groups (Chinese-English, 

French-English, Spanish-English) of bilingual children as compared to monolingual children 

(Barac & Bialystok, 2012).  

 The number of studies that compare bilingual and monolingual children on a color/shape 

switching task is limited, but there are studies (e.g., Bialystok, 1999) that use the dimensional 

change card sorting task (DCCS) (Zelazo, 2006), which is a related but simpler task. In the 

DCCS task children have to sort cards that show objects in different colors, first according to 

one dimension (e.g., color), and subsequently according to the other (e.g., shape). In contrast 

to color/shape switching tasks, the DCCS typically does not include a block in which both 

sorting rules are mixed, which makes it impossible to derive switching costs and mixing 

costs. In the DCCS, the ability of children to switch between rules is usually measured by the 

accuracy scores of the post-switch block, but some computerized versions of the task also 

measure response times. Whereas most 3-year-olds preserve the first sorting rule when 

instructed to sort according to a new rule, by the age of 5 most children are able to switch to 

the new sorting rule without error (Zelazo, 2006). 

 Bilingual children from different age groups have been found to perform more accurately 

in the post-switch phase of the card sorting task than monolingual children (Bialystok, 1999 

for 3-4 and 5-6 year-olds; Bialystok & Martin, 2004 for three studies with 4-5 year-olds), but 

some studies report equal performance of bilingual and monolingual children (Gathercole et 

al., 2014 for accuracy; Yang & Lust, 2004) or even cases where monolingual children 

outperformed the bilingual groups (Gathercole et al., 2014 for response times). The similar 

performance of bilingual and monolingual children (mean age: 4.8) in the study by Yang and 

Lust (2004) may have been caused by ceiling effects for accuracy scores in a post-switch 

phase. Merely comparing accuracy scores of a post-switch phase might thus not be 

sufficiently sensitive in groups of children who are already able to switch to a new sorting 
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rule. In such cases, a more complex switching task, such as the cued color/shape switching 

tasks that has often been used in studies with (young) adults (e.g., Prior & MacWhinney, 

2010), is needed. Next to accuracy scores and response times, such a task allows for the 

calculation of switch and mixing costs. To the best of our knowledge, only Barac and 

Bialystok (2012) have reported switching costs and mixing costs in a study with bilingual 

children. Our study will therefore not only compare bilingual and monolingual children for 

accuracy and response times on task switching but also include switching costs and mixing 

costs as additional measures of domain-general cognitive control and thus expand our 

understanding of the effect of (early) bilingualism on cognitive control. 

 The hypothesis that bilingual language use draws on domain-general control mechanisms 

has also been tested in studies that looked for relationships between measures of bilingual 

language control and cognitive control. This line of research focuses on within-group 

analyses instead of between-group analyses. To test the relation between language control 

and cognitive control, studies have used different approaches, with diverging results. A 

number of studies provide evidence for a relationship between bilingual language control and 

performance on tasks tapping into general cognitive control processes, such as the Flanker 

task (Festman & Münte, 2012), the Go/NoGo task (Rodriguez-Fornells et al., 2005) and task 

switching tasks (Declerck et al., 2017; Prior & Gollan, 2011, 2013). Neuroimaging studies 

moreover suggest that brain areas known to be related to cognitive control are also active 

during bilingual language use (Abutalebi et al., 2013; Guo et al., 2011; Luk et al., 2012; 

Weissberger et al., 2015), suggesting that there is overlap between mechanisms of bilingual 

language control and general cognitive control. However, several studies did not find 

relationships between language switching and tasks of general cognitive control, such task-

switching tasks (e.g., Branzi et al., 2016; Calabria et al., 2015; Calabria et al., 2011), a flanker 

task (Declerck et al., 2019) or a Simon task (Jylkkä et al., 2018). Other evidence suggests 

that the frequency of language switching in real life affects performance on domain-general 

cognitive measures. Bilinguals who frequently switch between their languages were found to 

have better interference control (Verreyt et al., 2016) and better cognitive flexibility (Barbu 

et al., 2018) than bilinguals who switch less frequently.  

 A possible explanation for the absence of a relationship between language control and 

cognitive control in many behavioral studies is that these studies tested adults who have been 

functioning in bilingual settings for many years. Especially for bilingual language use in 

situations where code-switching is very common and bilinguals use words from both 

languages without paying attention to the target language, demands on language control 

mechanisms are likely to be smaller than in situations where one of the languages has to be 

(partly) inhibited (Green & Abutalebi, 2013), but also language switching in general may be 

more automatized in experienced bilingual adults and draw less on general cognitive control 

mechanisms than in bilinguals who have fewer years of bilingual experience, such as 

bilingual children.  

 To date, one study has investigated a potential interplay between bilingual language 

control and general cognitive control in bilingual children. In a recent study with 5- to 7-

year-old Spanish-English bilingual children, Gross and Kaushanskaya (2016) tested to what 
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extent children’s performance on a cued color/shape switching task could predict their 

performance on a cued language switching task. They found that accuracy in nonverbal task 

switching predicted both naming speed and the number of cross-language intrusion errors 

(responses given in the non-target language) on cued language switching, indicating that 

children with better cognitive control were faster and made fewer errors during language 

switching than children with less developed cognitive control abilities. Whereas task 

switching accuracy predicted language intrusion errors in both languages, the relationship 

between task switching and naming speed was only found for the children’s non-dominant 

language, which – according to the authors – may be caused by the stronger inhibition of the 

dominant language. Moreover, naming speed on task switching predicted naming speed on 

language switching. However, similar to studies with adult bilinguals (Branzi et al., 2016; 

Calabria et al., 2011; Calabria et al., 2015;), Gross and Kaushanskaya (2016) did not find any 

correlations with regard to switching and mixing costs between the two tasks. 

 The aim of present study was to obtain a better understanding of the interplay between 

bilingual language control and domain-general cognitive control in bilingual children by 

comparing nonverbal task switching across bilingual and monolingual children and 

investigate within the bilinguals, relations between language switching and nonverbal task 

switching. Specifically, we investigated whether bilingual advantages in nonverbal task 

switching previously found in one study (Barac & Bialystok, 2012) can be replicated. In 

addition, we expected that within the bilingual group, language switching abilities would be 

positively related to nonverbal task switching abilities. This association is possible between 

accuracy scores and response times from both tasks, as well as switching and mixing costs 

from both tasks. Investigating this association allows us to test the underlying assumption 

that bilingual language use is related to cognitive control and a possible consequence, namely 

that bilinguals have enhanced cognitive control. In so doing, we combined two lines of 

research that are conceptually closely related, but have rarely been combined in empirical 

research. 

 The bilingual sample in the present study consisted of Turkish-Dutch bilinguals. Children 

from Turkish-speaking families in the Netherlands are particularly suitable for studying 

relationships between bilingual language control and cognitive control. In their home 

environment speakers commonly use both languages, whereas the schools of these children 

are strictly single-language environments where only Dutch is used. This means that the 

children frequently find themselves in communicative situations that require a high amount 

of bilingual language control (Green & Abutalebi, 2013). In previous research, it was 

moreover found that Turkish-Dutch 5- and 6-year-old children showed cognitive benefits in 

working memory tasks, if socioeconomic status (SES) and language proficiency were 

statistically controlled (Blom et al., 2014). A similar impact of SES and verbal ability, but 

with respect to inhibition tasks, was found in research with Spanish-English bilinguals who 

were 6 years old, on average (Carlson & Meltzoff, 2008). In line with previous studies that 

provide evidence for better nonverbal switching abilities in bilingual children (Barac & 

Bialystok, 2012; Bialystok, 1999; Bialystok & Martin, 2004), we also expected better task 

switching performance of the bilingual Turkish-Dutch children compared to monolingual 
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Dutch children. Based on previous research on working memory and inhibition (Blom et al., 

2014; Carlson & Meltzoff, 2008), we expected that bilinguals’ enhanced task switching 

would surface if SES and verbal ability are controlled.  

 

Method 

 

Participants 

The study included 54 children divided into two groups: 27 Turkish-Dutch bilinguals and 27 

Dutch monolinguals. Children were regarded monolingual if Dutch was the only language 

spoken in the family. For a child to be assigned to the bilingual group at least one of the 

child’s parents had to speak Turkish in the home environment. At the time of testing, all 

children were between 5 and 8 years old (mean age = 7.5). We matched the two groups at 

child level for age and nonverbal intelligence scores (NVIQ) (Table 1). Non-verbal 

intelligence was measured with the short version of the Wechsler Nonverbal-NL (Wechsler 

& Naglieri, 2008). There was no significant age difference between the groups (F(1,54) = 

.22, p > .05, ηp
2 = .004) and no significant difference between the groups in NVIQ (F(1,54) 

= .006, p > .05, ηp
2 < .001). We furthermore aimed to create groups that were comparable on 

socioeconomic status (SES) and Dutch receptive vocabulary outcomes. 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). Receptive vocabulary in Dutch was 

measured with the Peabody Picture Vocabulary Test (PPVT-III-NL; Schlichting, 2005). 

However, despite our efforts, SES did differ significantly across the groups (F(1,54) = 7.1, p 

= .01, ηp
2 = .12), reflecting lower socioeconomic positions of Turkish families in the 

Netherlands as compared to native Dutch (monolingual) families. There was also a 

significant difference between the two groups for Dutch receptive vocabulary scores: F(1,54) 

= 16.7, p < .001, ηp
2 = .24, indicating higher scores for the monolingual children than for the 

bilingual children, as has been found in previous studies (Bialystok et al., 2010). 

Table 1 

Average age in months, nonverbal IQ scores, socioeconomic status and Dutch receptive 

vocabulary per group 

 N Age (SD)  NVIQ (SD) SES (SD) PPVT (SD) 

Monolinguals 27 91.5 (6.0) 101.9 (12.3) 6.1 (2.1) 105.6 (10.1) 

Bilinguals 27 90.5 (9.4) 102.1 (13.2) 4.6 (2.0) 91.4 (14.9) 

Note: NVIQ = nonverbal intelligence standardized score; SES = socioeconomic status, 

average educational level of both parents measured on a nine-point scale; PPVT = Peabody 

Picture Vocabulary Test, receptive Dutch vocabulary score converted to standardized age-

corrected normative scores (M = 100, SD = 15). 

 

Table 2 gives an overview of the proportions of language use (Dutch, Turkish) in the home 

environment of the bilingual children and language proficiency in both languages. 

Information on language use at home was collected with the PaBiQ (Tuller, 2015), Dutch 
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language proficiency scores were based on the Dutch PPVT, and Turkish language 

proficiency scores were based on a Turkish translation of the PPVT (see materials for more 

information). The receptive vocabulary scores in Table 2 show the percentages of correct 

items. 

Table 2 

Proportion of language use (percentage of time, with SD and range) of the bilingual children 

in the home environment and % accuracy for receptive vocabulary in the two languages (with 

SD and range) 

 Language use at 

home in % (SD)  

Range Receptive vocabulary 

in % correct (SD) 

Range 

Dutch 41.6 (10.8) 21.4 – 66.7 50.6 (14.0) 20.0 – 72.5 

Turkish 58.4 (10.8) 33.3 – 78.6 58.0 (12.2) 27.5 – 77.5 

 

On average, Turkish was used more often than Dutch (t(22) = 3.7, p = .001). According to 

the parental questionnaire data, 70% of the families used Turkish more frequently than Dutch 

at home, 17% used Dutch more frequently than Turkish and 13% used the two languages 

equally often. In addition, the majority of parents (87%) reported that they mixed the two 

languages in the home environment. On average, receptive vocabulary scores are higher for 

Turkish than for Dutch (t(26) = 2.5, p = .02), but the ranges and standard deviations show 

that there is much variation within this group. It is important to note that all of these children 

had started elementary school, where Dutch is the only language of instruction, at age 4. 

Thus, whereas the children are in a dual-language situation at home, they are in a single-

language situation at school. 

Background information 

Language use at home. Information on bilingual language use at home was gathered by using 

a parental questionnaire based on the PaBiQ (Tuller, 2015). Turkish-Dutch bilingual 

assistants administered the questionnaire during a telephone interview with one of the child’s 

parents. Dutch language use was measured as frequency with which a child was addressed in 

Dutch in the home environment and tested by a single question. This information was 

collected for the mother, father, other caregivers and siblings on a five-point scale ranging 

from 0 = never to 4 = always. The same measure was applied for use of Turkish. Information 

regarding other caregivers was only included when these individuals were present in the 

home environment at least several times per week. The frequency of language use in the 

home environment was calculated for each language.  

Language proficiency. Receptive vocabulary size was assessed by the Dutch Peabody Picture 

Vocabulary Task (PPVT-III-NL; Schlichting, 2005). The PPVT is a standardized receptive 

vocabulary test designed for the age range from 2 years and 3 months up to 90 years and 

contains 204 items divided over 17 sets. Each set consists of 12 items and the level of 

difficulty increases throughout the sets. In this task, children heard a stimulus word and had 

to choose the correct referent out of four pictures. The PPVT-III-NL was administered and 
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scored according to the official guidelines: 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 norms. These 

standardized scores were used for the matching of bilingual and monolingual children. For 

the bilingual children, we also administered a Turkish version, which was a translation of the 

Dutch task for which permission was obtained from the publisher (Blom, 2019).  The 

translation of the task was done by a bilingual speaker of Turkish and Dutch. Turkish items 

that were cognates or – according to the bilingual translator – not comparable to the Dutch 

item with regard to difficulty were deleted, which resulted in a task with 8 items per set 

instead of 12. To compare vocabulary skills in both languages, we calculated the percentage 

of correct answers for all the items that were used in both the Dutch and the Turkish versions 

of the task as presented in Table 2.  

 

Switching tasks 

Language switching. Language switching was measured in the bilingual group with a cued 

picture naming task that was developed with the software package E-Prime 2.0 Standard 

(Psychology Software Tools, Pittsburgh, PA). The task included 32 colored pictures of 

objects, selected from a picture database (Rossion & Pourtois, 2004). Pictures were chosen 

to refer to highly frequent concrete Dutch nouns (based on SUBTLEX-NL; Keuleers et al., 

2010) that were all included in a list of words that children in the Netherlands are expected 

to be familiar with in kindergarten (Basiswoordenlijst Amsterdamse Kleuters (BAK); Mulder 

et al., 2009). This was done so that the task would test the children’s ability to rapidly access 

words and not their knowledge of words. To ensure that the level of difficulty of naming 

these words in Turkish was comparable to naming these words in Dutch, only pictures that 

native speakers rated as ‘very easy’ were included. None of the words for pictures in the task 

were cognates between Dutch and Turkish. All items in the task were divided into lists by 

first creating pairs of words that were from the same semantic category, e.g., ‘animal’, and 

were comparable with regard to word frequency and word length, and then assigned the two 

words of each pair to different lists. For example, the word ‘cat’ in list A would be matched 

with the word ‘dog’ in list B. This resulted in two comparable word lists with 14 different 

items each for each language (see Appendix 1).  Each of the single language blocks 

consisted of two practice trials and 28 test trials. Children either started with Dutch or 

Turkish. The order of the two languages was counterbalanced among the participants. The 

order of the two word lists remained the same for the single language blocks so that children 

who started with Dutch named word list A in Dutch followed by word list B in Turkish and 

children who started with Turkish named list A in Turkish and list B in Dutch. The mixed 

language block always followed the two single language blocks and consisted of four practice 

trials and 56 test trials which consisted of 28 trials per language. The order of the trials was 

fixed. The target language changed every 2 to 5 trials. The target language stayed the same 

as in the previous trials for 75% of the trials and changed to the other language for 25% of 

the trials. The language switching task was presented on a 15-inch laptop screen. The two 

single language blocks introduced two different interlocutors, a cartoon face of girl and a 
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cartoon face of a boy. The girl was introduced as a monolingual speaker of Dutch and gave 

instructions for the Dutch language block. The face of the boy was introduced as a 

monolingual speaker of Turkish and explains the Turkish single language block. The 

instructions for the mixed language condition were explained both in Dutch (by the girl) and 

in Turkish (by the boy).  

 The purpose of introducing the two faces was to cue the language of the test condition 

during the task. The girl’s face served as language cue for Dutch and the boy’s face was the 

language cue for naming in Turkish. The children were familiarized with the language cues 

during the single language blocks, where they were the same for all trials of a block. In the 

mixed language condition children had to respond either in Dutch or in Turkish, depending 

on the cue that was located above the target item. By introducing two interlocutors that 

differed in the language in which they had to be addressed, the task was assumed to better 

resemble a real-life mixed language situation than when arbitrary cues, e.g., colors, would 

have been used (Peeters & Dijkstra, 2018). In each language, the cue was presented for 

650ms, followed by a fixation cross for 350ms, then a blank screen for 150ms, and then the 

target picture. The target picture remained on the screen until a response was given. After the 

child’s response the test assistant clicked the mouse to proceed to the following item. This 

was done to prevent data loss due to the child’s inattention. Test assistants were instructed to 

only click to the next item if the child was still paying attention and was not distracted. This 

procedure was practiced with all test assistants prior to testing and test assistants were 

instructed to keep up a steady pace to minimalize variability in response-to-cue intervals. The 

cue remained on the screen until the end of the trial. There was a time limit of 7,000ms for 

the child to respond. Children’s spoken responses were picked up by a microphone connected 

to a PST serial response box with a voice key function. Responses were also recorded via an 

external USB microphone for offline scoring of accuracy. 

Nonverbal task-switching. The color/shape switching task was designed in E-Prime 2.0 

Standard (Psychology Software Tools, Pittsburgh, PA) and had a largely similar design as 

the language switching task. It consisted of two single task blocks and a cued task switching 

block. Children were presented blue or orange triangles or squares and for each trial they had 

to respond to either the color (blue vs. orange) or the shape (triangle vs. square) of the target. 

Before each single task block a cartoon face showing ‘Mr. Color’ or ‘Mr. Shape’ (see 

Appendix 2) gave instructions on the task rules. The two faces also served as task cues for 

the switching block. By introducing the cues already in the single task blocks children were 

able to familiarize themselves with the cues. During all trials children saw a blue square in 

the left bottom corner and an orange triangle in the right bottom corner. For each trial children 

had to respond by pressing one of two fixed buttons on the far left and far right sides of the 

keyboard. When responding to color, the left button was for blue and the right button for 

orange. When responding to shape, the left button was for square and the right button was 

for triangle. This was in line with the symbols they saw in the bottom corners of the screen 

and was additionally indicated by stickers on the corresponding keys. Other details regarding 

the design of the task, such as number of trials and length of duration of cues and stimuli, 

were exactly the same as in the language switching task. 
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Data preparation 

Language switching. For each language, accuracy scores were calculated as the percentage 

of correct trials during the mixed language block. Scoring was done by trained assistants 

using the audio recordings. For calculations of mean response times (RTs), only accurate 

responses were used. Response latencies were measured as the interval between picture 

presentation and onset of the target response, disregarding all audible noise or filled pauses 

preceding the target response. Trials in which a child said something else prior to the target 

word (e.g., “I know this one, tree”) were excluded. All RTs smaller than 200ms were 

excluded and all RTs smaller than 500ms were checked and measured manually to determine 

e.g., if the voice key had been triggered accidentally by other sounds, such as background 

noise. For each child we computed means and standard deviations per language and trial type 

(repeat vs. switch trial). The first trial of the mixed language block was excluded as this is 

neither a repeat nor a switch trial. All trials that were 3 standard deviations above the mean 

were excluded. Together with trials yielding incorrect responses, this led to the exclusion of 

9.1% of the data. Per language, we calculated two types of costs, switching costs and mixing 

costs. Switching costs were calculated per child by subtracting the mean response time on 

repeat trials from the mean response time on switch trials. Mixing costs were calculated by 

subtracting the mean response time on trials from the single language block from the mean 

response time on repeat trials in the mixed language block. 

Nonverbal task-switching. Paired samples t-tests showed that there were no significant 

differences between the single task conditions for color and shape, neither for accuracy scores 

(t(26) = 1.04, p = .31), nor for response times (t(25) = 1.7, p = .1). Therefore, color and shape 

trials were pooled for analyses of the task-switching block, which resulted in four measures 

for task-switching: overall accuracy during the switching block, mean response time during 

the switching block, switching costs (difference in response times between switch and repeat 

trials during the switching block), and mixing costs (difference in response times between 

the repeat trials of the switching block and the average response times of the two single task 

blocks). Mean response times were calculated only for accurate trials and trials with response 

times > 200ms. Trials with response times that were above three standard deviations above a 

child’s mean were not included. Together with excluding incorrect responses, this led to the 

exclusion of 15.1% of the data.  

 

Procedures 

The 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 participating children signed an informed 

consent form. Children were tested individually in a quiet room at their schools. The tests 

were administered by trained assistants following a standardized protocol. The tasks used for 

this study were part of a larger test battery divided into two test sessions, with one week in 

between the two sessions. In the bilingual sample, the language switching task was part of 

the first test session whereas the nonverbal task switching was part of the second test session. 

Monolinguals did not engage in language switching. They completed the nonverbal 
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switching task in the first test session. The parental questionnaire was administered during a 

telephone interview with one of the child’s parents. The interview was conducted by bilingual 

assistants who were proficient in both Dutch and the heritage language of the child, and could 

therefore be carried out in the preferred language of the parent. Per language, the percentage 

of language use in the home environment was calculated. SES was measured by level of 

education on a nine-point scale for both the mother and the father of the child. Averages of 

both parents were calculated and used in the analyses as a covariate. 

 

Results 

Comparing bilingual and monolingual children on nonverbal task-switching 

Table 3 shows the accuracy, response times, switching costs and mixing costs in the bilingual 

and monolingual samples in the mixed task condition. 

 

Table 3 

 

Average accuracy, response times, switching costs, and mixing costs in nonverbal task-

switching for the monolingual and bilingual group (mixed task condition) 

 N Accuracy 

in % (SD) 

 RTs (SD) Switching costs 

(SD) 

Mixing costs 

(SD) 

Monolinguals 27 82.3 (12.5) 1247.0 

(405.4) 

137.7 (202.7) 338.2 

(218.8) 

Bilinguals 27 78.1 (10.6) 1273.3 

(345.2) 

265.4 (396.2) 471.2 

(280.2) 

Note: RTs = response times. 

Before comparing the groups, we inspected correlations to determine the strength of 

interrelationships between the four dependent variables. Accuracy showed a positive 

correlation with switching costs, indicating that children who made fewer errors needed 

relatively more time between switch and repeat trials than children who made more errors, 

pointing to a trade-off effect. Mixing costs showed a positive correlation with overall 

response times, demonstrating that children who needed relatively much time to respond to 

repeat trials in the mixing condition, were also overall relatively slow in responding in the 

mixing condition. There was no overall speed-accuracy trade-off.  
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Table 4 

Correlations between accuracy, response times, switching costs, and mixing costs in 

nonverbal task-switching (both groups collapsed; mixed task condition) 

 Accuracy RTs Switching costs 

Accuracy    

RTs .05   

Switching costs .29* .10  

Mixing costs -.05 .78** .12 

Note: RTs = response times. 

We conducted Multivariate Analysis of Variance (MANOVA) analyses. A MANOVA is a 

more powerful test that is able to identify smaller effects than a regular ANOVA by taking 

into account correlations between different dependent variables. Two MANOVA’s were 

conducted that combined those outcome measures that were correlated: 1) accuracy and 

switching costs, and 2) RTs and mixing costs. Each MANOVA was followed by a 

MANCOVA in which SES and Dutch receptive vocabulary were included as covariates, to 

see if effects remain when controlling for the group differences in SES and Dutch vocabulary. 

The first MANOVA returned a non-significant effect for accuracy and switching costs 

(F(2,51) = 2.96, p = .06, ηp
2 = .10); a trend suggested that the bilinguals had lower accuracy 

and larger switching costs. The follow-up MANCOVA returned a clearly non-significant 

effect (F(2,49) = 2.96, p = .51, ηp
2 = .03). The second MANOVA showed a significant effect 

for RTs and mixing costs (F(2,50) = 3.77, p = .03, ηp
2 = .13), indicating that the bilinguals 

had larger RTs and higher mixing costs. The follow-up MANCOVA returned a non-

significant effect (F(2,48) = 1.44, p = .25, ηp
2 = .06). In summary, the results show that any 

differences between monolinguals and bilinguals are related to differences in SES and 

knowledge of Dutch. When these factors are controlled, there are no differences between 

monolinguals and bilinguals on nonverbal task-switching. 

Language switching and nonverbal task-switching in bilingual children 

To test whether bilingual language control and domain-general cognitive control are related 

in the bilingual group we computed Pearson correlations between the dependent measures 

drawn from the nonverbal switching task and the language switching task. Accuracy scores 

from the language switching task were at ceiling (mean > 85%) and therefore not included. 

There was a marginally significant moderate correlation between accuracy on nonverbal task-

switching and response times for Dutch trials during language switching, indicating that 

higher accuracy at nonverbal task switching is related to faster response times during 

language switching, r(25)=-.39, p=.06. Accuracy on nonverbal task-switching was not related 

to response times of Turkish trials during language switching, r(25)=-.11, p=.61. Analyses 

of the correlations between the mean response times of the two tasks showed that children’s 

response times during nonverbal task switching showed a significant, positive correlation 

with children’s response times during language switching and that this was the case for Dutch 
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trials, r(25)=.45, p=.02, as well as Turkish trials, r(25)=.50, p=.01. Switching costs (Dutch: 

r(25)=.11, p=.59; Turkish: r(25)=.04, p=.86) and mixing costs (Dutch: r(24)=-.01, p=.96; 

Turkish: r(24)=.21, p=.33) of the two tasks were unrelated. 

 To ensure that the correlations between response times on the two tasks were not affected 

by confounding factors, we ran four separate partial correlations with age, NVIQ, SES and 

vocabulary in Dutch as control variables (Table 5). Compared to the correlations where these 

factors were not controlled for, most of the correlation coefficients either increased in size or 

stayed similar. All partial correlations between response times on language switching and 

nonverbal task-switching were significant, indicating that the relationship between response 

times on the two switching tasks cannot be attributed to individual differences between 

children in age, NVIQ, SES or vocabulary scores.  

Table 5 

Partial Pearson’s correlations between response times of nonverbal task-switching (mixed 

task block) and language switching (mixed language block) controlling for age, nonverbal 

IQ, socioeconomic status and proficiency in Dutch 

 Control variable RTs Dutch RTs Turkish 

RTs 

nonverbal task-

switching 

 

Age r(22)=.43, p=.04 r(22)=.50, p=.01 

NVIQ r(22)=.46, p=.02 r(22)=.50, p=.01 

SES r(22)=.49, p=.02 r(22)=.55, p=.01 

PPVT r(22)=.48, p=.02 r(22)=.51, p=.01 

Note: RTs = response times; NVIQ = nonverbal intelligence; SES = socioeconomic status; 

PPVT = Dutch receptive vocabulary measured with the Peabody Picture Vocabulary Test. 

 

Additionally, we computed Pearson correlations between the response times from the single 

language blocks of the language switching test (Dutch, Turkish) and the single task blocks 

(color, shape) from the nonverbal task-switching test to make sure that the relationship 

between response times in the mixed blocks of the language switching test and the nonverbal 

task-switching test did not merely reflect individual differences in task speed in general. One 

correlation may suggest a trend (RTshape-RTTurkish: r(24)=.37, p=.08), but most of the 

correlations were far from significant (RTcolor-RTDutch: r(25)=.11, p=.60; RTcolor-RT 

Turkish: r(25)=-.01, p=.97; RTshape-RTDutch: r(24)=.13, p=.56). It is thus unlikely that the 

correlations between response times in the switching blocks of the two tests simply reflect 

associations between performance speed on the two tests. 

Discussion 

The current study investigated if Turkish-Dutch bilingual children outperform their 

monolingual peers on nonverbal switching, and if language switching and nonverbal 

switching are related to each other within the sample of Turkish-Dutch bilingual children. 

Starting with the second relationship, we found that response times on language switching 

and response times on nonverbal task-switching were significantly related: children who are 



66 

 

faster at switching between Turkish and Dutch are also faster at switching in a nonverbal task 

in which they have to switch between a shape and color sorting rule. These results are in line 

with a recent similar study that tested cued task-switching in Spanish-English bilingual 

children (Gross & Kaushanskaya, 2016). As Gross and Kaushanskaya (2016) mention, it is 

possible that this association reflects similar speed demands of the two tasks. However, since 

the relationship in our study only emerged for the response times during mixed 

language/nonverbal task blocks and not during single language/nonverbal task blocks, we 

conclude that this finding provides evidence for shared domain-general control mechanisms 

that are utilized for switching between languages and between nonverbal tasks. This 

relationship was robust and not confounded by factors such as age, nonverbal intelligence, 

socioeconomic status or language proficiency.  

 The data showed a trend that accuracy on nonverbal task-switching was related to 

response times for the Dutch trials during language switching but not to response times for 

the Turkish trials. Gross and Kaushanskaya (2016) only found this relationship for the non-

dominant language of the children, irrespective of whether this was English or Spanish. 

Because of different patterns in bilingual language use in our participants, it was not possible 

for us to make a distinction between the children’s dominant versus non-dominant language 

rather than distinguishing between Dutch and Turkish. We can therefore neither confirm nor 

refute the idea that naming pictures in the non-dominant language (as opposed to the 

dominant language) draws on domain-general cognitive control mechanisms. Similar to 

previous research, both on bilingual children (Gross & Kaushanskaya, 2016) and adults 

(Branzi et al., 2016; Calabria et al., 2011; Calabria et al., 2015), our study did not find direct 

relationships between the processing costs (switching/mixing costs) caused by language 

switching and nonverbal task-switching, although there are also studies that report 

relationships between language switching and task switching with regard to these measures 

(Declerck et al., 2017; Timmer et al., 2018).  

 The assumption that bilingual language control draws on domain-general cognitive 

control has also been used to explain why bilingual children outperform their monolingual 

peers on tasks tapping into cognitive control (Bialystok, 1999; Bialystok & Martin, 2004). 

However, despite significant relations between language switching and nonverbal task-

switching in the bilingual group, our results do not provide any evidence for better nonverbal 

task-switching abilities in the bilingual group as compared to a monolingual control group, 

neither based on accuracy nor on response times, switching or mixing costs. This is different 

from some previous studies with children using a dimensional change card sort task (DCCS) 

(Bialystok & Martin, 2004) or a very similar color/shape switching task (Barac & Bialystok, 

2012). 

 Unlike Barac and Bialystok (2012), we could not match the two language groups on 

socioeconomic status. Moreover, whereas two of the bilingual groups in the study of Barac 

and Bialystok (2012) show slightly lower English vocabulary scores than the monolingual 

children and one bilingual group, the difference in Dutch vocabulary scores between the two 

groups in our study was considerably larger. However, even when socioeconomic status and 

verbal ability were statistically controlled, the bilingual children did not outperform their 
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monolingual peers on nonverbal task-switching. In matching, we focused on a number of 

factors that are most likely to differ across the bilinguals and monolinguals in our study. In 

addition, we co-varied those factors that could not be matched in order to exclude 

confounding variables. Unfortunately, we were unable to match the groups on all factors that 

have been shown to impact cognitive control, e.g., playing a musical instrument (Musacchia 

et al., 2007) or playing computer games (Merzenich et al., 1996; but see also Unsworth et al., 

2015). It is possible that factors like these are unequally distributed across the two groups, 

and create a confound. In addition to confounding variables, it is important to consider 

whether our study had sufficient power to detect a difference between the two groups. The 

samples in our study were similar in size to those of Barac and Bialystok (2012) who did find 

a significant effect using a similar task. A power calculation based on the reported effect size 

in this this previous study suggests that our study was not underpowered. However, the task 

used in our study had fewer trials than the task used in the study by Barac and Bialystok 

(2012). The absence of an effect ties in with other research that failed to find an effect of 

bilingualism on other cognitive control tasks (Duñabeitia, 2015). It confirms the conclusion 

that cognitive effects lack stability and robustness (Paap et al. 2015), and may depend on 

specific properties of the sample, such as age (Bosma et al., 2017).  

 In conclusion, as the relationship between bilingual language control and cognitive 

control is the underlying assumption for potentially enhanced cognitive control in bilingual 

as opposed to monolingual speakers, the current study combined both types of study. The 

results demonstrated that bilingual children with better nonverbal cognitive control have 

better language control, which is consistent with the hypothesis that domain-general 

cognitive resources are utilized for language switching (Green, 1998; Green & Abutalebi, 

2013). Importantly, this relationship does not necessarily entail a cognitive training effect in 

bilinguals, at least not to the extent that the bilingual children outperform their monolingual 

peers on a task tapping into cognitive control. In fact, without controlling for differences in 

socioeconomic status and Dutch receptive vocabulary, the monolinguals outperformed the 

bilinguals on cognitive control. When both factors were controlled, the monolingual 

advantage disappeared. These outcomes have important implications for the debate on 

bilingual children’s cognitive advantages, as they demonstrate that finding no cognitive 

advantages cannot be taken as evidence for the absence of a relation between language 

control and cognitive control. Moreover, the results suggest that bilingual-monolingual 

comparisons involve factors that exert greater influence on cognitive control than frequent 

practice in language switching does, and that such (confounding) factors may even lead to 

observing monolingual instead of bilingual cognitive control advantages. Unfortunately, we 

were only able to study the relationship between linguistic and non-linguistic switching with 

two tasks. For future research, it might be insightful to include different tasks of non-

linguistic switching, to ensure that relationships are not purely task-related and to allow 

analyses with latent variables based on multiple indicators (e.g., Miyake et al., 2000). A 

further limitation of our study is that we only studied this relationship by means of behavioral 

tasks. It would be more insightful to incorporate neurolinguistic measures, such as brain 
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imaging, to see if the results from behavioral experiments can be confirmed by 

neurolinguistic measures.  
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Appendix 1: List of picture names from the language switching task 

Dutch  Turkish English translation 

 

vis   balık  fish 

oog  göz  eye 

hart  kalp  heart 

appel  elma  apple 

deur  kapı  door 

mes  bıçak  knife 

auto  araba  car 

vogel  kuş   bird 

sleutel  anahtar key 

oor   kulak  ear 

varken  domuz  pig 

bank  koltuk  couch 

konijn  tavşan  rabbit 

boom  ağaç  tree 

kip   tavuk  chicken 

neus  burun  nose 

ster  yıldız  star 

wortel  havuç  carrot 

bed  yatak  bed 

vork  çatal  fork 

fiets  bisiklet bike 

paard  at   horse 

schaar  makas  scissors 

vinger  parmak finger 

schaap  koyun  sheep 

tafel  masa  table 

olifant  fil   elephant 

bloem  çiçek  flower 
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Appendix 2: Illustrations of the tasks 

 

 

Image 1: Introduction of cues on language switching task 

 

 

Image 2: Example of a Dutch language trial on language switching task 
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Image 3: Introduction of cues on the nonverbal switching task 

 

 

Image 4: Example of a shape trial (the arrow only appeared during the instructions) 

 

 

Image 5: Example a color trial (the arrow only appeared during the instructions) 
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Children who are born into families with a background of migration often grow up 

bilingually, as child heritage speakers, learning the language of their parents’ or 

grandparents’ country of origin (the heritage language), as well as the main language of their 

country of residence (the majority language). Child heritage speakers form a large population 

of bilingual children in countries with immigrant populations. In the Netherlands, where this 

study was carried out, almost 28% of the population between age 0 and 25 has a migration 

background (Centraal Bureau voor de Statistiek, 2020). The language development of child 

heritage speakers often differs from that of other bilingual children (e.g., children from 

parents with different native languages) in the way that they are mainly exposed to the 

heritage language in the first years of their lives, but often become dominant in the majority 

language at some point after entering the education system (Benmamoun et al., 2013). As 

their education is usually offered exclusively in the majority language, understanding which 

factors affect their language development, especially in the majority language, is very crucial. 

The current study was set out to investigate the language production skills of child heritage 

speakers in the Netherlands coming from a Turkish or Moroccan background. We looked at 

different aspects of language production, namely lexical access, accuracy and fluency, and 

language switching. For the study of lexical access and language switching we included data 

from both the heritage language and the majority language. For the analysis of accuracy and 

fluency, we only included data from the majority language Dutch, as we were mainly 

interested in how the child heritage speakers perform in comparison to monolingual Dutch 

children.  

 One of the goals of the study was to compare different aspects of the children’s language 

production in the majority language to that of monolingual Dutch children. We wanted to 

investigate whether child heritage speakers in the Netherlands show disadvantages for lexical 

access and produce more disfluencies and errors in their majority language speech than 

monolingual children, as has been found in other bilingual populations (Gollan et al., 2005; 

Paradis, 2005) (Chapter 3). A second goal was to study whether the amount of heritage 

language input in the home environment affects the children’s language production skills 

(Chapter 2). Finally, a main goal of this dissertation was to investigate whether measures of 

language production and the children’s ability to switch between the two languages are 

related to general cognitive measures, such as memory skills or task-switching (Chapter 3 & 

4). We wanted to know whether child heritage speakers in the Netherlands show cognitive 

advantages similar to findings in other groups of bilingual children (e.g., Barac et al., 2014; 

Bialystok, 1999; Bialystok & Martin, 2004; Carlson & Meltzoff, 2008; Martin-Rhee & 

Bialystok, 2008; Morales et al., 2013, Poarch & van Hell, 2012).  

 In this general discussion of the dissertation, the main findings from the three empirical 

studies are summarized and discussed with regard to previous findings about language 

production. Next, some limitations of the study are addressed, followed by suggestions for 

future research and a summary of the main conclusions and implications that can be drawn 

from the research in this dissertation.  

 

 



75 

 

Effects of bilingualism on language production in child heritage speakers in the 

Netherlands 

It is known from research on bilingual adults, that bilingual language production is not 

entirely the same as language production in monolinguals. Even though the general stages of 

production are thought to be more or less the same (De Bot, 1992), bilingual language 

production is different in the way that the language that is not being used during production 

is always activated as well (Bialystok et al., 2009; Green, 1998), which can lead to cross 

language competition (Kroll et al., 2006). There is ample evidence from bilingual adults that 

bilingualism affects different aspects of language production, for example that bilinguals 

have slower and less accurate lexical access and that they show more disfluencies and errors 

in their speech when compared to monolingual speakers (Bialystok et al., 2009; Byrd et al., 

2015). As the research on language production in child heritage speakers in general is still 

limited, it was relevant for us to study whether effects that are found in bilingual adults are 

also found in Turkish-Dutch and Berber-Dutch child heritage speakers in the Netherlands, 

since they have specific characteristics not present in all bilingual populations. For example, 

in contrast to adults, they often become dominant in their second language Dutch, the 

majority language of their environment. Apart from that, child heritage speakers in the 

Netherlands often come from low SES families. Children from a low SES background can 

have lower language input quantity and/or quality than children in high SES families (Hart 

& Risley, 1995; Hoff & Naigles, 2002), which could be a reason for lower language 

production skills in bilingual children when compared to monolingual children (Paradis, 

2005). However, there is also a lot of variation within low-income families (Sperry et al., 

2019) and a direct link between low SES and lower language input quantity and quality 

cannot simply be assumed (Golinkoff et al., 2019).  

 With regard to language input, our study confirmed previously demonstrated differences 

between children from Turkish and children from Moroccan families in the Netherlands 

(Scheele et al., 2010). The Turkish-Dutch children received significantly more input in the 

heritage language than the Berber-Dutch children (see Chapter 2). Whereas the Turkish-

Dutch children showed both receptive and productive skills in the heritage language, many 

of the Berber-Dutch children only had receptive skills in the heritage language, even though 

they received input in that language. This finding stresses the heterogeneity in child bilinguals 

and shows a ‘receptive-expressive gap’ that has been described in child heritage speakers 

(Ribot & Hoff, 2014). It further stresses that language use and language proficiency are two 

different aspects of bilingualism that result in different bilingual profiles (Francot et al., 

2021). Regarding language production, the difference in heritage language input between the 

two groups only affected language production (in Dutch) at the level of lexical access, but 

did not affect the accuracy and fluency of produced speech. This might indicate that lexical 

access is a more sensitive measure than accuracy and fluency when it comes to competition 

effects in language production. The Turkish-Dutch children showed slower and less accurate 

lexical access in Dutch than the monolingual Dutch children. The Berber-Dutch children who 

receive more Dutch input at home than Berber did not significantly differ from monolingual 

children in their lexical access skills in Dutch. This indicates that bilingualism does not 
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always lead to disadvantages in lexical access, which are present in other groups of bilinguals 

(e.g., Bialystok et al., 2008; Gollan et al., 2005; Gollan et al., 2002; Sandoval et al., 2010; 

Zeng et al., 2019). Child heritage speakers are able to perform at monolingual levels, given 

that they receive a sufficient amount of input in the majority language. This outcome is 

evidence for a positive relation between language input and lexical access and can be 

explained both by cross-language competition (Costa et al., 1999) as well as frequency-of-

use accounts (e.g., Gollan et al., 2011). More heritage language input at home would therefore 

lead to more cross-language competition when accessing the majority language Dutch, while 

at the same time, more language input in Dutch would lead to higher activation frequency of 

Dutch words and therefore better lexical access in Dutch.  

 Interestingly, a similar effect of heritage language input was not found for measures of 

accuracy and fluency in the Dutch speech of the child heritage speakers. For these two 

measures, there were no significant differences between the Turkish-Dutch and the Berber-

Dutch children (see Chapter 3). Both groups of bilingual children produced more errors and 

disfluencies when speaking Dutch than monolingual Dutch children. Accuracy of Dutch 

speech production was related to the children’s language knowledge in Dutch, in this case 

vocabulary and grammar skills. Lower scores on vocabulary and grammar tests in the 

majority language Dutch were related to higher error rates when speaking Dutch. Fluency 

when speaking Dutch, however, was not related to vocabulary or grammar knowledge but to 

phonological memory abilities (see section 6.2). These findings stress the complexity of 

language production as a whole, as they show how the different stages of production are 

affected by different speaker-dependent variables. Whereas lexical access is more related to 

bilingual language use and potential competition from the non-target language, accuracy of 

language production depends more on language proficiency, specifically the vocabulary and 

grammar knowledge of the children. Finally, monitoring and articulation are more affected 

by phonological memory skills than language proficiency in the majority language.  

 Another main finding of our study is that regarding lexical access, the Turkish-Dutch and 

Berber-Dutch child heritage speakers in our study showed dominance in the majority 

language at age 5-6. This is different from other studies of this population that report heritage 

language dominance for 6-7-year-old Turkish-Dutch children (Verhoeven et al., 2012), 

although this difference might also have sample-specific reasons. At the first wave of testing 

in our study, all children had been going to a Dutch-only kindergarten for at least half a year. 

The fact that especially many of the Berber-Dutch children had only very limited productive 

skills in the heritage language raises the question whether these children were actually 

Berber-dominant at some point or that the majority language Dutch was already their 

dominant language during the first years of their lives. Unfortunately, we were unable to 

answer this question in the scope of this dissertation. In general, our study confirms the large 

variation in bilingual experience found in other studies (e.g., Francot et al., 2021), and shows 

that the use of the heritage language can affect the performance of the children on different 

language tasks. This demonstrates the importance of paying careful attention to the selection 

of bilingual participants, since even groups of bilingual children learning the same majority 

language and coming from a very comparable socio-economic background can show very 



77 

 

different performance on language tasks. It might therefore be problematic to study very 

heterogeneous groups of bilingual children with different language combinations and 

bilingual experiences as one group of bilingual speakers and compare them to monolinguals.  

 

The interplay between bilingual language production and general cognition 

One of the main aims of this dissertation was to contribute to the knowledge concerning the 

relationship between bilingual language use and general cognition. Bilinguals are thought to 

make use of general cognitive skills when processing their two languages (Filippi et al., 

2015). It is assumed that they use general cognitive control to inhibit the competition from 

the non-target language and to switch from one language to the other (Anderson et al., 2018). 

It has further been hypothesized that this additional use of general cognitive skills during 

bilingual language use could lead to training effects for these skills and thus enhanced 

cognitive skills in bilingual speakers as compared to monolingual speakers (Bialystok, 2011). 

This question has often been studied by comparing groups of bilinguals to groups of 

monolinguals on tasks tapping into general cognitive control skills. Whereas some studies 

show evidence for such a bilingual advantage (Baum & Titone, 2014; Bialystok et al., 2008; 

Bialystok, 2011; Costa & Sebastián-Gallés, 2014; Filippi et al., 2015; Luk et al., 2011), others 

were unable to replicate this finding (e.g., Duñabeitia et al., 2014; Lehtonen et al., 2018; Paap 

& Greenberg, 2013; Paap et al., 2015). These diverging results have caused a lot of 

controversy in the field regarding the robustness of the effect.   

 Instead of focusing exclusively on the bilingual advantage on cognitive control, this 

dissertation was directed towards studying the interplay between language and cognition in 

bilinguals. In the study in Chapter 3, this was investigated by examining potential effects of 

phonological short-term memory and working memory on accuracy and fluency during 

speech production. We found that child heritage speakers produced more errors and more 

disfluencies (in this case repetitions and revisions) when producing semi-spontaneous speech 

in their majority language Dutch than monolingual Dutch children. Accuracy was not related 

to the two memory measures, neither in bilingual nor monolingual children. The difference 

between child heritage speakers and monolingual children with regard to disfluencies was 

explained by lower scores for phonological short-term memory in the bilingual children. 

When phonological short-term memory was controlled for, there was no longer a difference 

in disfluencies between bilingual and monolingual children. This finding suggests a 

relationship between phonological short-term memory and language production in child 

heritage speakers. Phonological short-term memory is considered important during the 

monitoring stage of language production (Mizera, 2006). When producing language, the 

preverbal message has to be temporarily stored in the mind. Also, the recently produced 

speech has to be checked and revised in case of errors or deviations from the planned output.  

 Contrary to our expectations and previous research in bilingual adults (Guara-Tavares, 

2009; Mizera, 2006; Mota, 2003), there was no relationship between working memory and 

accuracy and fluency, neither in the group of child heritage speakers, nor in the monolingual 

control group. This could be related to the fact that the participants in the studies with adults 

were all L2 learners in an instructional setting. Working memory might be more relevant 
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during explicit language learning, where the focus is more on memorizing forms and 

grammatical rules, than it is the case for child heritage learners. Moreover, the absence of a 

relation between working memory and accuracy is in line with recent research that reports 

no relation between working memory and grammatical inflections in bilingual children 

(Blom et al., 2021). It is likely that phonological short-term memory is more important for 

the monitoring process in language production as it is more related to the cognitive processing 

of linguistic material than working memory. In the study described in Chapter 3, 

phonological short-term memory was tested with a nonword repetition task that was based 

on the sounds of the Dutch language (Rispens & Baker, 2012). Based on the results of the 

study, it might be useful to intentionally train phonological short-term memory in child 

heritage speakers, using tasks that include sound combinations specific to their majority 

language. That way, better phonological short-term memory skills could lead to fewer 

disfluencies when speaking the majority language.  

 The interplay between bilingual language production and general cognitive skills was 

further studied in Chapter 4. In that study, Turkish-Dutch child heritage speakers performed 

both a language switching task as well as a non-verbal task switching task. A relation was 

found between response times in the mixed language/mixed task condition of both tasks. This 

means that those children who are faster at switching between two languages are also faster 

at switching between nonverbal tasks (in this case sorting objects by color or shape). These 

findings support previous evidence from behavioral (Declerck et al., 2017), as well as neuro-

linguistic studies (for a review, see Hervais-Adelman et al., 2011) for a relationship between 

bilingual language control and general cognitive control. They contribute to this line of 

research by extending the relationship between linguistic and non-linguistic switching to a 

population of child heritage speakers. The performance of the child heritage speakers on the 

non-linguistic switching task was further compared to the performance of a control group of 

monolingual Dutch children. Our study did not provide any indication for a bilingual 

advantage in cognitive control. It was the monolingual children who had faster response times 

and were less slowed down by the mixing of tasks. However, when controlling for differences 

in SES and knowledge of Dutch between the two groups, differences in task-switching 

performance disappeared. This indicates that evidence for a relationship between bilingual 

language control and cognitive control does not automatically entail a bilingual advantage in 

cognitive control for the same sample of participants. A discrepancy of this kind stresses the 

importance of combining within-group and between-group designs, in order to test whether 

a potential bilingual advantage in cognitive control can indeed be explained by and interplay 

between bilingual language use and general cognitive skills.  

 

Limitations of this dissertation  

Although the research for this dissertation was thoroughly planned and designed, the different 

studies also have some limitations regarding the selection of participants, the data that was 

gathered and their design. For the selection of participants, a problem we encountered was 

the matching of bilingual and monolingual participants regarding their socio-economic 

status. Although the monolingual and bilingual participants were recruited at the same 
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elementary schools with the intention to avoid demographic differences between the groups, 

the bilingual children had significantly lower scores for SES than the monolingual children, 

similar to other studies comparing bilingual and monolingual groups of children 

(Gangopadhyay et al., 2016; Kapa & Colombo, 2013; Park et al., 2018) We added SES as 

control variable in all of our analyses to limit this effect on other measures, but we are aware 

that this might not have been the most ideal solution. SES has been shown to affect different 

aspects of language development in children and lower SES has been related to lower 

cognitive functioning (Rosen et al., 2020). Therefore, excluding this information in the 

selection of participants could have had severe impacts on the results of a study.  

 Another aspect that complicated our study was the great variation in heritage language 

input and proficiency in our bilingual participants. Even though we conducted a detailed 

parental questionnaire about the children’s bilingual language use, we were unable to define 

variables such as language dominance. This made it more difficult to compare our results to 

those of studies that report their findings based on language dominance (e.g., Fu et al., 2017), 

which is the case for many studies about language switching and symmetric vs. asymmetric 

switch costs (e.g., Bobb & Wodniecka, 2013). Due to the variation in heritage language 

proficiency, for many of the children (especially from the Berber-Dutch group), we did not 

have sufficient data in the heritage language to analyze accuracy and fluency in the heritage 

language or language switching between Dutch and the heritage language. It would have been 

very insightful to compare production of spontaneous speech in both languages of the child 

heritage speakers.  

 A further limitation of this dissertation is that for the cognitive measures such as working 

memory or task-switching, only one experimental task was used per measure. Within the 

research on executive functions, there is an issue of task-impurity when it comes to the 

experimental paradigms that are used (Miyake et al., 2000; Miyake & Friedman, 2012). 

Different tasks that are supposed to measure the same executive function construct do not 

always show strong correlations with each other (Jylkkä et al., 2017), which can make it 

difficult to separate task-specific effects from more general effects (Laine & Lehtonen, 2018). 

As studies have used a vast number of different tasks to measure executive functions, it is 

difficult to determine to what extent they actually measure the same construct. Even for the 

same task, different studies have used very different versions of the task, which complicates 

the comparability of the results (Giovannoli et al., 2020). 

 

An outlook on future research 

As many studies in the past two decades have focused on the relationship between 

bilingualism and general cognitive control skills, the body of research on this topic is vast 

and very heterogenous regarding aspects such as selection of experimental tasks, age of the 

participants, type of bilingualism or language combinations of the participants. To gain a 

better overview of the findings and as an attempt to find consistencies or patterns in the 

results, several review articles or meta-analyses have been published in recent years (e.g., 

Giovannoli et al., 2020; Lehtonen et al., 2018). One aspect that makes the comparison of 

studies in this field very challenging are the different definitions of bilingualism that have 
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been used to assign participants to bilingual or monolingual groups (Giovannoli et al., 2020; 

Leivada et al., 2021). Some authors suggest that future research should rather consider 

bilingualism as a spectrum (De Cat et al., 2018; DeLuca et al., 2019), as it is not simply a 

categorical variable (Luk & Bialystok, 2013). De Cat et al. (2018), for example, study if a 

person needs to have a certain level of bilingual experience to benefit from any cognitive 

advantages. They do this by calculating a Bilingual Profile Index (BPI) based on different 

input and output measures of their bilingual participants and are indeed able to measure a 

certain threshold of BPI necessary to see bilingual effects on inhibitory control (in this case 

the Simon task). Others have used latent profile analysis to find within-group patterns of 

bilingual language use and bilingual proficiency (Francot et al., 2021). In the future, more 

studies should approach bilingualism by studying within-group variation. More authors agree 

that future studies in bilingualism and cognition research should focus more on individual 

differences within groups of bilingual speakers and avoid group designs with monolingual 

control groups (Laine & Lehtonen, 2018; Poarch & Krott, 2019). For the research in this 

dissertation, a follow-up study would be to analyze how different aspects of the bilingual 

experience (e.g., language input, language use, language proficiency, language dominance) 

are related to measures of language production. We have seen large variation in the use and 

proficiency of the heritage language of the children in this study. A next step should therefore 

be to study what causes this variation in bilingual experience and how this relates to the 

acquisition of the majority language. Another step would be to gain a better understanding 

of language dominance in this group of child heritage speakers, to be able to connect our 

findings to theoretical approaches about language dominance in the context of language 

production.  

 Moreover, more attention should be given to the characteristics of the two languages of 

the participants. Studies should include measures of language proximity (Blom et al., 2020; 

Grohmann & Kambanaros, 2016), as this aspect might affect the level of cognitive control 

needed to manage the two languages. Others suggest that including the societal prestige of a 

language should be considered as well, as this could affect language use (Leivada et al., 

2021). This might be particularly relevant in the study of (child) heritage speakers with regard 

to the heritage language they learn or use. If the heritage language has low societal status, 

heritage speakers might be less likely to use this language or teach it to their children. Even 

though we did not measure language prestige or language attitudes in our studies, there is a 

clear difference in status between the two heritage languages Turkish and Berber in the 

Netherlands, as Turkish is a more established and widely used language than Berber. This 

likely affects the attitudes that child heritage speakers or their families have towards the 

heritage language. Apart from that, future research on bilingual children, especially child 

heritage speakers should try to study language skills in both languages of the children. This 

is particularly relevant when trying to avoid misdiagnosis of language impairments, as 

children with low majority language skills share profiles with children who suffer from 

language impairment (Boerma & Blom, 2017). It is therefore possible that some of the 

children in our studies with lower skills of language production in the majority language are 

undiagnosed children with a language impairment. 
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 A possible solution to study effects of bilingualism on general cognitive skills and account 

for all the variability between different groups of bilinguals all over the world, could be to 

strengthen collaborations between multiple labs to increase the statistical power of studies 

and avoid a potential publication bias (Leivada et al., 2021). By using larger samples, 

individual differences in bilingual groups would not be complicating the study of bilingual 

effects, but could be added to the analysis as factors. Such collaborations could make use of 

the same experimental tasks (see for example COST Action IS0804: Language impairment 

in a multilingual society: Linguistic patterns and the road to assessment), which would be 

particularly relevant in the study of language switching and language mixing, where different 

language combinations of the speakers already complicate comparisons between studies. 

Apart from that, studies should focus more on longitudinal designs to study long-term effects 

of bilingualism on cognition in the same participants (Poarch & Krott, 2019) (see Chapter 2).  

 Next to changing the methodology of studies about the bilingual effect on general 

cognition, it has also been suggested that future research should focus more on the real-life 

benefits of bilingualism. Bilingualism seems to have positive effects on a number of aspects, 

such as perspective taking (Schroeder, 2018), meta-linguistic awareness (Bialystok et al., 

2014), creative thinking (Van Dijk et al., 2019; Kharkhurin, 2009), tolerance of ambiguity 

(Dewaele & Li, 2013), and open-mindedness and cultural empathy (Dewaele & Stavans, 

2014). In elderly bilinguals, evidence for a cognitive reserve against the symptoms of 

dementia is rather robust (Alladi et al., 2013; Bialystok et al., 2007). With regard to bilingual 

children, the question arises which real-life benefits children would experience by having 

significantly faster reaction times than monolinguals by hundreds of milliseconds. When 

finding relationships between bilingual language use and general cognitive measures, the 

focus should be on the question of how we can apply these insights to eliminate potential 

delays in language learning in bilingual children or avoid disadvantages in their educational 

careers.  

 

Main conclusions and implications  

The studies in the current dissertation contribute to the understanding of language production 

in child heritage speakers. The results demonstrate the large variation of language use and 

language proficiency in (child) heritage speakers and stress the importance of including 

individual differences or within-group analyses when studying this type of bilingual 

speakers. Child heritage speakers with a background of migration form a large part of the 

bilingual children in the education systems of many countries today and, unfortunately, these 

children often show language delays, especially in the majority language. The results of the 

current study contribute to a better understanding of potential factors that influence the 

development of child heritage speakers’ productive skills in the majority language. By 

including linguistic as well as non-linguistics measures, the different studies also contribute 

to a better understanding of the interplay between bilingual language use and general 

cognition. We can conclude from Chapter 2 that with sufficient language input in the majority 

language, potential bilingual disadvantages in lexical access can be prevented in child 

heritage speakers, although this happens at the cost of heritage language skills. Implications 
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from Chapter 3 are that higher levels of phonological memory skills can benefit the fluency 

of speech production in the majority language and that strengthening bilingual children’s 

vocabulary and grammar skills in the majority language are important for producing error-

free speech in that language. Finally, Chapter 4 has shown us that child heritage speakers’ 

ability to switch languages is related to general cognitive skills.  

 The findings from this dissertation can be applied in educational contexts in order to 

improve the language development of child heritage speakers and to ensure better educational 

opportunities for these children. Due to the high number of multilingual children with varying 

heritage languages, teachers and other educators are faced with the challenge of deciding 

which of their languages children should use and strengthen during their learning process. 

Recent pedagogical approaches to multilingualism often include the concept of 

‘translanguaging’, where all languages of the children are to some extent incorporated into 

their learning environment and teachers support a multilingual setting (Ticheloven et al., 

2021). From a psycholinguistic perspective, translanguaging has been argued to be 

beneficial, as language mixing can facilitate cross-linguistic transfer, for example in 

vocabulary acquisition (Bosma et al., 2022). The results from this study contribute to the 

cognitive understanding of translanguaging in two ways. Based on our finding that switching 

between languages is related to general cognitive control, translanguaging can be considered 

as a dual language context (Green & Abutalebi, 2013), drawing on general cognitive control, 

which might have positive effects of the cognitive control skills of the students engaging in 

this practice. Apart from that, our finding that lexical access is more effortful in a mixed 

language context might also be seen as a factor that could make translanguaging in the 

classroom more effortful to bilingual students as opposed to only facilitating their learning. 

However, it has to be noted that language switching in real life (as opposed to forced 

switching in an experimental context) is motivated by different factors (e.g., sociolinguistics 

or language proficiency) and that voluntary switching between languages is usually not 

related to a processing cost (Backus & Demirçay, 2021). It is therefore important to know 

whether the use of translanguaging takes place voluntarily or in a forced manner, as 

involuntary language mixing might be more effortful.  

 In general, it can be concluded that it is particularly important to strengthen child heritage 

speakers’ language proficiency in the majority language, as well as in their heritage language 

and that the language development in the majority language is likely to benefit from 

strengthening the children’s general cognitive skills, as well as their phonological memory.  
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Samenvatting 

(summary in Dutch)  

Veel kinderen groeien als gevolg van migratie op met meer dan één taal. Zij leren dan vaak 

op school de taal van het land waarin zij wonen, de meerderheidstaal. Thuis spreken ze de 

taal van het land van herkomst, de minderheidstaal of erfgoedtaal. Hoe vaak zij thuis de 

erfgoedtaal gebruiken en hoe goed hun vaardigheden in deze taal zijn, verschilt tussen 

kinderen. De studie voor dit proefschrift werd uitgevoerd in Nederland, waar veel kinderen 

een Turkse of Marokkaanse afkomst hebben en thuis Turks, Berbers en/of Arabisch spreken. 

Door deze meertalige ervaringen is de taalontwikkeling van deze kinderen vaak anders dan 

die van ééntalige Nederlandse kinderen. Zij zijn vaak minder blootgesteld aan het Nederlands 

en gebruiken deze taal minder vaak waardoor hun vaardigheden in het Nederlands niet altijd 

op hetzelfde niveau zijn. Een ander verschil met ééntalige kinderen is het feit dat tweetalige 

kinderen tussen hun talen schakelen en dat zij tijdens het gebruik van de ene taal de activatie 

van de andere taal moeten onderdrukken. Het idee is dat tweetalige kinderen hierbij gebruik 

maken van algemene cognitieve vaardigheden en dat zij door het cognitief schakelen meer 

kansen hebben om hun cognitieve vaardigheden te trainen dan ééntalige kinderen. Hoe sterk 

dit cognitieve effect van meertaligheid is en onder welke omstandigheden het ontwikkelt, is 

echter nog onvoldoende bekend.  

 Het doel van het onderzoek in dit proefschrift was om de taalontwikkeling en de 

cognitieve vaardigheden van 5-8-jarige kinderen in Nederland met een Turkse en 

Marokkaanse afkomst te onderzoeken. De focus lag daarbij op hun taalproductie. Er werden 

bij deze kinderen verschillende taaltaken en cognitieve taken afgenomen. Dezelfde taken 

werden ook bij een controlegroep met ééntalige Nederlandse kinderen afgenomen. De vragen 

van het onderzoek waren in hoeverre de verschillen in blootstelling aan de erfgoedtaal en het 

Nederlands invloed hebben op de taalproductie in de twee talen en in hoeverre er verbanden 

zijn tussen de taalproductie (met name in het Nederlands) en algemene cognitieve 

vaardigheden van deze kinderen. Een ander doel was om te onderzoeken in hoeverre het 

schakelen tussen twee talen gerelateerd is aan non-verbaal schakelen. Deze samenhang wordt 

namelijk vaak gebruikt als verklaring voor betere cognitieve vaardigheden bij tweetalige 

kinderen.  

 De studie in hoofdstuk 2 onderzocht de lexicale toegang van de kinderen die een 

erfgoedtaal spreken in vergelijking tot de Nederlandse controlegroep. Lexicale toegang 

betekent het activeren van woorden in het mentale lexicon. Om deze lexicale toegang te 

meten werd bij de kinderen een taak afgenomen waarin zij zo snel mogelijk plaatjes moesten 

benoemen. De tweetalige kinderen deden dit in het Nederlands en in de erfgoedtaal, terwijl 

de Nederlandse kinderen dit alleen in het Nederlands deden. Gemeten werden de correctheid 

van hun antwoorden en de snelheid waarmee ze reageerden. Alle kinderen werden na één 

jaar weer getest met dezelfde taak. Beide tweetalige groepen (Turks-Nederlands, Berbers-

Nederlands) lieten in het Nederlands een snellere lexicale toegang zien dan in hun 

erfgoedtaal. Omdat de kinderen van Marokkaanse afkomst te weinig productieve 

vaardigheden in de erfgoedtaal (Berbers) bleken te hebben, werden alleen de Turks-
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Nederlandse kinderen ook getest in een conditie waarin ze Nederlands en de erfgoedtaal 

(Turks) mixen. Het bleek dat kinderen in deze ‘mix-conditie’ langzamer zijn dan wanneer ze 

alleen één van hun talen gebruikten. De tweetalig Berbers-Nederlandse kinderen reageerden 

in het Nederlands net zo snel als de ééntalige controlegroep. De Turks-Nederlandse kinderen 

waren langzamer in het produceren van Nederlandse woorden dan de ééntalige kinderen. 

Deze resultaten suggereren dat de mate van taalgebruik en blootstelling aan een taal van 

invloed zijn op de lexicale toegang in die taal.  

 Hoofdstuk 3 focust op taalproductie in de gesproken taal van ééntalige en tweetalige 

kinderen. Hierbij werd gekeken naar het aantal fouten dat de twee groepen kinderen maken 

als zij Nederlands spreken en hoe vloeiend hun taalproductie is. Het doel van het onderzoek 

was om erachter te komen in hoeverre taalvaardigheid, gemeten via woordenschat en 

grammatica, maar ook vaardigheden zoals fonologische korte-termijn geheugen en 

werkgeheugen de taalproductie beïnvloeden en of er hierbij verschillen zijn tussen ééntalige 

en tweetalige kinderen. Om dit te onderzoeken werden de opnames van gesproken taal van 

40 ééntalige Nederlandse en 40 tweetalige Berbers-Nederlandse en Turks-Nederlandse 

kinderen gecodeerd en geanalyseerd. Zoals ook in eerder onderzoek gevonden, maakten de 

tweetalige kinderen meer fouten in het Nederlands en was hun taalproductie minder vloeiend 

dan de taal van de ééntalige kinderen. De observatie dat de tweetalige kinderen meer fouten 

maakten kon deels worden verklaard door verschillen in woordenschat en grammatica tussen 

de twee groepen. Vloeiendheid van taalproductie in het Nederlands bleek in de tweetalige 

groep verband te houden met hun fonologische korte-termijn geheugen en de het verschil in 

vloeiendheid met de eentalige groep bleek gerelateerd te zijn aan een verschil in  fonologische 

korte-termijn geheugen. Tweetalige kinderen met een lagere taalvaardigheid in het 

Nederlands lopen dus kans om meer fouten te maken in hun taalproductie van het Nederlands. 

Tweetalige kinderen met een beperkter fonologische korte-termijn geheugen lopen het risico 

om minder vloeiend te spreken.  

 In hoofdstuk 4 stond het schakelen tussen talen bij tweetalige kinderen centraal. Als 

verklaring voor eventuele cognitieve voordelen bij tweetalige kinderen wordt vaak 

aangenomen dat het schakelen tussen talen beroep doet op algemene cognitieve 

vaardigheden. Eerder onderzoek heeft echter het cognitieve voordeel en het veronderstelde 

onderliggende mechanisme hiervan apart onderzocht. In deze studie werd daarom in twee 

vergelijkbare experimenten onderzocht of er verbanden zijn tussen het schakelen tussen twee 

talen en het schakelen tussen twee niet-talige taken. Deze zelfde groep tweetalige kinderen 

werd met een ééntalige controlegroep vergeleken om vast te stellen of zij beter presteerden 

in de niet-talige cognitieve taak. Binnen de tweetalige groep bleek er een verband te zijn 

tussen de reactietijden in de conditie waarin de talen gemixt waren en de reactietijden in de 

‘mix-conditie’ in de niet-talige taak. In deze conditie moesten kinderen afwisselend plaatjes 

sorteren op kleur en vorm. Dit verband suggereert dat het schakelen tussen talen gerelateerd 

is aan algemene cognitieve vaardigheden. Deze conclusie wordt ondersteund door de 

observatie dat een soortgelijk verband niet werd gevonden in de experimentele condities 

waarin niet gemixt werd. Echter heeft deze studie ook laten zien dat dit verband niet altijd 
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samenhangt met cognitieve voordelen in de tweetalige groep, want er was geen verschil in 

cognitieve prestaties tussen de tweetalige groep en de ééntalige controlegroep.  

 De studies in dit proefschrift onderzochten diverse aspecten van taalproductie van 

kinderen in Nederland die naast het Nederlands ook een erfgoedtaal spreken. Een belangrijke 

overkoepelende conclusie is dat de taalproductie van kinderen die een erfgoedtaal spreken 

niet alleen afhankelijk is van hun taalgebruik en taalvaardigheid, maar ook verband houdt 

met niet-talige vaardigheden zoals fonologische korte-termijn geheugen en algemene 

cognitieve vaardigheden. In de tweetalige groep bleek veel variatie te zijn. Toekomstig 

onderzoek zou de complexe verbanden die in het huidige proefschrift onderzocht zijn, 

kunnen onderzoeken door meertaligheid als continuüm te meten in plaats van een 

categorische variabele.  
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