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Dankwoord 

 
Een proefschrift schrijven is geen eenzaam proces. Integendeel, zonder de hulp en 

aanwezigheid van een heleboel andere mensen was dit proefschrift er niet geweest 

en had ik mijn tijd als promovendus niet als zo plezierig ervaren. Op deze plaats wil 

ik dan ook iedereen bedanken die op de een of andere manier een rol heeft gespeeld 

bij de uitvoering van mijn project en het schrijven van dit proefschrift.   

In de eerste plaats wil ik mijn promotor Roeland van Hout en mijn 

copromotor Ineke van de Craats bedanken voor alle hulp die zij mij geboden hebben 

tijdens mijn promotieproject. Roeland, jou leerde ik kennen toen ik in 2003 een 
baantje bij je kreeg als student-assistent. Het eerste dat me opviel, was de enorme 

rommel en stapels boeken en artikelen in je werkkamer. Ik verbaasde me erover dat 

je kon werken in zo’n chaotische omgeving. Zelf leek je hier geen enkele moeite 

mee te hebben. Integendeel, je wist altijd precies op welke stapel een bepaald artikel 

lag. Ik heb de vele discussies en gesprekken die we gevoerd hebben in het kader van 

mijn promotieproject als zeer inspirerend ervaren. Op momenten dat ik door de 

bomen het bos niet meer zag en van mening was dat mijn data compleet 

betekenisloos waren, behield jij het overzicht en wist jij me ervan te overtuigen dat 

er mooie patronen in te ontdekken waren. Als ik tenminste nog enkele aanvullende 

analyses zou doen. Tegelijkertijd staar jij je nooit blind op getallen, je blijft altijd 

kijken naar de data zelf en staat open voor alternatieve interpretaties. Van jou heb ik 

geleerd wat data-analyse echt inhoudt. Daarnaast ben je een zeer kritische lezer. Je 
feedback op mijn teksten hield mij altijd scherp en ik hoop dan ook dat dit de 

kwaliteit van mijn proefschrift ten goede is gekomen. Dank! Ineke, jou leerde ik 

kennen toen je in 2002 bij een cursus van Eric Kellerman een gastcollege kwam 

geven over syntaxis van tweede-taalverwerving. Jij kende mij toen echter nog niet, 

dat gebeurde toen ik in 2003 als student-assistent transcriptiewerkzaamheden voor je 

ging uitvoeren. Ik werd gegrepen door de vraag hoe de verwerving van 

morfosyntactische aspecten in tweede-taalverwerving verloopt en ik besloot dan ook 

om bij jou een scriptie op dit gebied te schrijven. Ik werd steeds enthousiaster voor 

wetenschap in het algemeen en voor onderzoek op het gebied van de tweede-

taalverwerving in het bijzonder. Jij maakte ook dat ik er vertrouwen in kreeg dat een 

baan als onderzoeker bij mij zou passen. De hulp die jij mij hebt geboden tijdens de 
uitvoering van mijn promotieonderzoek reikt veel verder dan je van een copromotor 

kan en mag verwachten. Toen ik in Newcastle zat, ging jij met laptop op pad om 

mijn experimenten af te nemen. Je hebt heel wat proefpersonen voor mij getest, 

waardoor ‘alle celletjes mooi gevuld waren’ en de dataverzameling voltooid was 

voordat ik met zwangerschapsverlof ging. En toen er een tweede zwangerschap 

kwam, heb je je enorm ingezet om mij het proefschrift nog voor de bevalling te laten 

voltooien. Zonder al deze hulp had er nu zeker geen proefschrift gelegen. Heel veel 

dank daarvoor. 

De leden van mijn manuscriptcommissie, Pieter Muysken, Roger Hawkins 

en Fred Weerman, wil ik bedanken voor de tijd en moeite die ze genomen hebben 



om mijn proefschrift te beoordelen. Daarnaast wil ik Theo Bongaerts graag 

bedanken voor het lezen van het gehele manuscript en voor zijn zeer gedetailleerde 

commentaar en verbeteringen van het Engels. Mijn dank gaat ook uit naar Joop 

Kerkhoff voor zijn technische hulp in en buiten de studio. 

Ook wil ik alle collega’s van de afdeling Taalwetenschap bedanken voor de 

prettige samenwerking de afgelopen jaren. Gelukkig bestonden de dagen op de 

universiteit niet alleen uit hard werken. Ik wil mijn collega’s dan ook bedanken voor 

de leuke, interessante, gekke en vermakelijke gesprekken tijdens de dagelijkse 

koffiepauzes. Maaike Jongenelen en Daphne Theijssen wil ik in het bijzonder 
bedanken voor de gezellige fruitpauzes en fijne gesprekken. In de loop der jaren heb 

ik met verschillende mensen een kamer gedeeld. Jullie waren allemaal fijne 

kamergenoten. Dit heeft er zeker toe bijgedragen dat ik terugkijk op een plezierige 

tijd als promovendus. Joanne van Emmerik, Charlotte Giesbers, Manuela Julien en 

Annika van der Made: dank hiervoor! Ook de lunchpauze vormde een wezenlijk 

onderdeel van een werkdag. Ons ‘lunchgroepje’ kende een wisselende 

samenstelling, maar degene die er in al die jaren steevast was, is Frans van der Slik. 

Vaak kwam je al voor tien uur ’s morgens  even langs om te vragen of ik die dag 

mee ging lunchen en je leek oprecht teleurgesteld als ik een keer niet meeging. Maar 

ik denk Frans, dat ik je toch niet vaak teleurgesteld heb. Theo Bongaerts, Ineke van 

de Craats, Joanne van Emmerik, Charlotte Giesbers, Annika van der Made, Job 
Schepens en Frans van der Slik: bedankt voor alle gezellige lunches. 

Moving on to English, I would like to thank Martha Young-Scholten and 

the Centre for Research in Linguistics and Language Sciences (CRiLLS) at the 

University of Newcastle upon Tyne for welcoming me as a visiting researcher in 

2010. Martha, I first met you when I attended a LOT course you taught in Utrecht in 

2008 and we met again at the Eurosla conference in Aix-en-Provence, later that 

year. You immediately invited me to join you and your Newcastle colleagues for 

dinner, which I really appreciated. We had a nice stay in Aix. And when I visited 

Newcastle, you made me feel very welcome at CRiLLS. I had a very nice and 

fruitful stay. Thank you!  

Een woord van dank ben ik tevens verschuldigd aan alle proefpersonen die 

hebben deelgenomen aan mijn onderzoek. Ook wil ik de docenten bedanken van de 

ROC’s en andere instellingen die hun bijdrage hebben verleend aan dit onderzoek.  

Deze docenten gingen voor mij op zoek naar geschikte deelnemers en stonden het 

toe dat hun cursisten veelal onder lestijd deelnamen aan het onderzoek. Het ID 

College - Gouda, Kellebeek College - Breda, ROC Gilde Opleidingen - Venlo, ROC 

Landstede - Harderwijk, ROC Nijmegen, ROC Tilburg, ROC Twente - Hengelo, 

SagEnn – Den Haag en Vluchtelingenwerk Eindhoven: heel veel dank! Zonder jullie 

enthousiaste medewerking was dit proefschrift er nooit gekomen. 

Ook wil ik mijn paranimfen, Tessel de Boer en Manuela Julien, bedanken. 

Tessel, je bent een dierbare vriendin. Ik heb jou leren kennen tijdens mijn studie 

taalwetenschap. Met jou is het nooit saai, we hebben altijd wel wat te bespreken. 

Volgens Arjen moeten we enkel nog leren om simultaan te praten. Wellicht een 
nieuwe uitdaging. Manuela, je was een fijne collega en kamergenote. We hebben 

van alles en nog wat besproken, maar tegelijkertijd was er ook altijd een fijne 

werksfeer en een zekere rust in onze kamer om te kunnen werken. 



Een bijzonder woord van dank gaat uit naar mijn lieve familie en 

schoonfamilie. Papa en mama, Annet en John, Elise en Tom en Hans en Miranda, 

het is fijn om onderdeel te zijn van zo’n warme familie. Papa en mama, jullie 

hebben altijd alle vertrouwen in mij gehad en zijn altijd trots op mij geweest, niet 

om wat ik presteerde, maar gewoon omdat ik jullie kind ben. Annet, jou wil ik ook 

graag noemen. Niet alleen omdat je mijn tweelingzus bent, maar ook omdat je in het 

laatste jaar van mijn proefschrift zo’n fijne oppastante bent geweest voor Siebe. Ik 

kon altijd bij je terecht als de gastouder ziek was of als ik op het laatste moment 

bedacht dat ik nog een extra dag wilde werken. Je ging met Siebe naar de 
kinderboerderij, naar de peutergym, zwemmen of iets anders leuks doen. Hij heeft 

het fijn bij jou en dat maakte dat ik mijn volle aandacht bij mijn werk kon hebben. 

Tot slot wil ik jou, Boris en onze kinderen Siebe en Jurre bedanken. Boris, na 15 

jaar kennen we elkaar van haver tot gort. Ik hoef jou niet te vertellen hoe belangrijk 

je voor mij bent. Je steunt me in alles en dus ook in het voltooien van het 

proefschrift. In de laatste maanden van het proefschrift, terwijl de bevalling 

dichterbij kwam, vroeg je regelmatig wat je voor mij kon doen om zo optimaal 

mogelijke werkomstandigheden te creëren. Zo ging je in het weekend met Siebe 

naar de dierentuin of een dagje naar oma Marjan, zodat ik thuis de rust had om te 

werken. Geweldig! Siebe en Jurre, ik wil jullie bedanken, gewoon, omdat jullie er 

zijn. Jullie laten mij inzien waar het in het leven echt om gaat. Ik hoop dat we met 
zijn vieren nog heel veel fijne en gelukkige jaren hebben! 
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Chapter 1:  

Introduction  

 
1.1 Is inflectional morphology difficult? 

 

Many people will agree with the statement that it is difficult for adult second 

language (henceforth: L2) learners to fully acquire the grammar of a new language. 
Whereas children seem to acquire their mother tongue (henceforth: L1) usually 

without special effort, this cannot be said of adults acquiring a new language. More 

particularly, adult L2 learners have difficulties in the realisation of (ad)nominal and 

verbal inflection (e.g., Ionin & Wexler, 2002; Lardiere, 1998b; Myles, 2004; Prévost 

& White, 2000; White, 2000; 2003; for the L2 acquisition of the morphosyntax of 

German nominals and adjectives Parodi, Schwartz & Clahsen, 1997; and, for the 

acquisition of Dutch morphosyntax including inflection, also Jansen, Lalleman & 

Muysken, 1981; Coenen & Van Hout, 1987; Coenen & Klein, 1992). It is well 

known that their use of inflection is optional or variable. Sometimes it is present, 

sometimes it is not, sometimes it is correct, sometimes not. We often observe L2 

learners of Dutch producing the verb as in (1a) or (1b) instead of the correct form in 

(1c). In (1a) not only the verb form lezen (‘to read’), but also word order is incorrect, 

while in (1b) only the verb form is incorrect.  

 

(1)  a. Jan   boek  lezen 

       John book read.NONF 

  b.   Jan   lees            boek 

  John read.STEM book 

  c. Jan  leest                     een boek  

  John read.3SG.PRES a book 

 

Similar variability can be found for adjectives and, to a lesser extent, for nominal 
plurals. Why do L2 learners produce these non-target realisations? And what is the 

cause of the difficulties they experience?  

 

For the earliest studies on the L2 acquisition of what we now call functional 

categories we have to go back almost forty years, when Dulay & Burt (1973; 1974) 

and Bailey, Madden & Krashen (1974) presented their well-known morpheme 

studies. These were the earliest empirical studies of L2 grammatical development. 

Dulay & Burt (1973) studied the order of acquisition of grammatical morphemes by 

three groups of Spanish child L2 learners of English, which they called the 

Sacramento group, the San Ysidro group and the East Harlem group. The data were 

analysed for eight English grammatical morphemes. The accuracy profiles of these 

morphemes are displayed in Figure 1.1.  
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Figure 1.1. Accuracy profiles for eight different morphemes by three groups of 

Spanish children acquiring English (figure from Hawkins, 2001: 39, 
data from Dulay & Burt, 1973: 255). 

 

This figure shows that not all morphemes are equally difficult. For example, the 

plural (-s) appears to be relatively easy, whereas the possessive (’s) and third person 

singular present are much more difficult. The most striking observation was that the 

order of difficulty of the eight morphemes was the same for the three groups of 

learners. However, Dulay & Burt included only Spanish learners of English in their 

study, which made it impossible to study the potential role of the L1. Therefore, 

Dulay & Burt (1974) repeated the study (extended with two more morphemes to be 

studied), but this time with a group of Spanish and a group of Cantonese child L2 

learners of English. The accuracy profiles are shown in Figure 1.2. 
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Figure 1.2. Accuracy profiles of eleven different English grammatical morphemes 

by the group of Spanish and the group of Chinese children acquiring 

English (from Hawkins, 2001: 41, data from Dulay & Burt, 1974: 49). 

 

Again, third person singular, present tense (-s) and possessive (‘s) appeared to be 

most difficult, and plural (-s) appeared to be much easier. Although Dulay & Burt 

observed differences in accuracy between the two groups of learners in percentages 

of correct realisations, the accuracy profiles for the learner groups appeared to be 

very similar again, as can be observed from the above figure. Thus, even with child 

L2 learners with typologically very different L1s, the same order of difficulty 

appeared. This led the researchers to the conclusion that the new language was 
learned on the basis of the L2 input and internally driven acquisition processes 

(‘Creative Construction’). 

Comparable results were found by Klein & Perdue (1992). They studied 

learners with various L1s and various L2s, including Turkish and Moroccan learners 

of Dutch. These learners were adult L2 learners with a very elementary level of 

mastery of the L2. One of Klein & Perdue’s main conclusions was that all learners, 

irrespective of source (L1) and target (L2) language, developed the same way of 

structuring their utterances, which they called the ‘Basic Variety’. In this Basic 

Variety, the non-finite verb is present, as finiteness is still missing. According to 

Klein & Perdue, the standard word order is NP1-V-(NP2) or SVO. This word order 

occurs in (almost) all learners in the initial stages of language development, 

irrespective of their L1 background.  The fact that Turkish learners of Dutch do not 
follow that pattern, but show a NP1- (NP2) -V or SOV pattern, is not viewed as 

counterevidence of the Basic Variety and as resulting from L1 influence. 
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Dulay & Burt observed that some morphemes were acquired more easily 

than others. However, they did not go into detail and did not discuss why they 

compared different kinds of morphology (free and bound morphology; nominal and 

verbal inflection; contextual and inherent inflection) in one study and what the 

reason might be for a higher degree of difficulty for one morpheme over another. 

Moreover, in their studies, acquisition was defined in terms of accuracy (with a 90% 

criterion) and this does not say much about order of emergence in development, 

about incorrect or inconsistent morphology, nor anything about L1 influences before 

the 90% criterion has been reached. Some researchers (Grondin & White, 1996; 
Haznedar & Schwartz, 1997; Lardiere, 1998a; White, 1996) even argue that once 

inflectional morphology is used productively in performance (even if only some 

occurrences are found), it can be assumed that the morphosyntactic property 

underlying that morpheme has emerged. In other words: the learner knows where to 

put, for instance, the finite verb or the attributive adjective, and knows the functional 

projection and the underlying features, but he is not able to consistently realise it 

explicitly. Therefore, it is questionable whether Dulay & Burt are right in claiming 

that the acquisition of inflectional morphology proceeds similarly for L2 learners, 

irrespective of their L1. The question remains: What makes inflectional morphology 

so difficult to realise? 

 
 

1.2 What makes inflectional morphology difficult? 

 

Contrary to Dulay & Burt and Klein & Perdue, it is assumed in this dissertation that 

the L1 plays an important role in L2 acquisition. Various L2 researchers in the 90s 

hold the view that L2 learners have access to all the lexical and functional categories 

of an L2. Schwartz & Sprouse (1994; 1996), for example, assumed that in the initial 

stages of L2 morphological development, due to insufficient experience with the L2, 

learners rely on morphosyntactic properties of the L1, transfer them to their L2, and 

subsequently restructure them. The restructuring process is a continuous interplay 

between L1 and L2 characteristics, in which other factors than morphosyntactic ones 

may play a role as well. Consider, for instance, the realisations of Dutch 

monomorphemic words by L2 learners of Dutch in (2) and (3).  

 

(2) a.  win instead of wind (‘wind’) 

b. kus instead of kust (‘coast’) 

 (3) a.  saam instead of samen (‘together’) 

 b.  reeg instead of regen (‘rain’) 

 

The examples in (2) are cases of /t/ deletion, the examples in (3) are cases of /ə/ 

deletion. The word forms in (2) (wind and kust) share one property: they end in a /t/-

final consonant cluster. The word forms in (3) (samen and regen) both end in a 

syllable with /ə/. Consonant clusters appear to be problematic for L2 learners of 
Dutch, particularly when they do not occur in the L1. The same holds for the schwa. 

Many languages do not have a schwa-like phoneme, which makes this phoneme 

difficult for L2 learners as they do not have a schwa in word-final syllables in their 

L1. Moreover, adding a schwa to a monosyllabic word form leads to a polysyllabic 
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word form. This may also be difficult for specific L2 learners, especially if their L1 

does not allow polysyllabic word forms.  

When L2 learners of Dutch have problems with the realisation of /t/-final 

consonant clusters and word-final syllables with schwa, this may have a direct 

impact on the acquisition of the inflectional system of Dutch. Table 1.1 provides an 

overview of the morphemes and their phonetic form in plural nouns, attributive 

adjectives and verbs in the present tense. 

 
Table 1.1 Relevant inflection morphemes and their phonetic form in Dutch. 

 Noun Adjective Verb 

Morpheme 
Phonetic form  

-en   -s 
/ə/    /s/ 

-e 
/ə/ 

-t -en 
/t/ /ə/ 

 

It can be observed from the above table that only a few morphemes play a role in 

Dutch inflectional morphology: /ə/, /t/ and /s/. These morphemes have two 

properties in common: 1) they consist of a coronal consonant or a schwa, and 2) they 

do not carry stress. Adding these morphemes to the stem of a word yields complex 

word forms: adding a schwa to the stem of a word leads to a polysyllabic word form 

(e.g., loop + /ə/ = loo-pe; walk.PLUR ‘walk’) and adding a coronal to the stem leads 

to a final consonant cluster (e.g., loop + /t/ = loopt; walk.3SG.PRES ‘walks’). This 

implies that inflectional morphemes lack salience in Dutch, which makes them 

particularly difficult for L2 learners when they are not familiar with polysyllabic 

words, word-final consonant clusters and word-final syllables with schwa in their 

L1.  

As can be observed in the examples in (2) and (3), these two Dutch verb 

forms (lopen and loopt) have the same phonotactic structure as monomorphemic 

words like regen and kust. Thus, L2 learners of Dutch may be expected to have 

difficulties realising both monomorphemic and bimorphemic word forms (inflected 

nouns, adjectives and verbs) ending in a /t/-final consonant cluster or a word-final 

syllable with schwa. It can also be expected that in bimorphemic words, 

morphosyntactic constraints will play a role, e.g. when L2 learners produce non-

target realisations, since their L1 morphosyntactic system differs from the Dutch 

one. So, it will be claimed that in bimorphemic words both morphosyntactic and 

phonetic-phonological constraints will play a role for L2 learners. 
Traditionally, most researchers of L2 morphosyntactic development have 

used morphosyntactic explanations to clarify the difficulties L2 learners have in 

acquiring L2 inflectional morphology: the relevant functional category is not yet 

available (e.g., Vainikka & Young-Scholten, 1994; 1996); the specification has not 

yet been set (Eubank, 1996), or there are problems at the syntax-morphology 

interface (Haznedar & Schwartz, 1997; Prévost & White, 2000a, b).   

It is also supposed that the morphosyntactic system of the L1 interferes 

with the L2 morphosyntactic system. If, for example, inflectional morphology does 

not exist or is only marginally present in the L1, the learner will experience 

difficulties acquiring the inflectional system of the L2. However, Lardiere (2003) 

pointed out that morphosyntactic accounts cannot explain all the difficulties L2 



6  CHAPTER 1 

learners have in acquiring inflectional morphology. She showed that Patty (Lardiere, 

1998 a, b; 2003), a higher educated Chinese woman who had lived in the USA for 

more than twenty years and who had been extensively exposed to English, had still 

problems realising tense and agreement morphology correctly. Patty’s overall 

realisation of past-tense marking was rather low, less than 35% in obligatory 

contexts. Remarkably, past-tense marking in regular verbs ending in a consonant 

cluster was nearly always omitted, whereas verbs which were consistently marked 

for past tense were most often irregular. Lardiere claimed that this was due to a 

constraint on final consonant clusters, as Patty experienced difficulties with the 
realisation of past-tense morphology in regular verbs ending in a consonant. In 

support of this, she showed that Patty had also problems realising final clusters in 

monomorphemic words and not only in inflected forms. Lardiere concluded that, as 

no variety of Chinese permits consonant clusters in coda position, it is likely that 

Patty has difficulties realising them in English.  

As discussed above, there has been little attention to the role of (L1) 

phonology in the acquisition of L2 inflectional morphology. However, this is not to 

say that there has been no attention at all to the role of L1 phonology in the 

acquisition of L2 phonology. A wide range of research has been conducted that 

concentrated on both the production and perception of L2 phonemes (cf. Lado, 

1957; Eckman, 1977, for production; cf. Best, 1995; Flege, 1993, 1995, for 
perception). Although the potential role of the L1 plays a major role in these studies, 

they do not discuss the role of the L1 phonological system with regard to the 

acquisition of L2 inflection. Best (1995) and Flege (1993, 1995) studied the 

perception of L2 phonemes. In these studies, the L1 plays a dominant role as well. 

Both researchers predict that if L2 phonetic segments and contrasts are very 

different from any distinctive L1 phonetic category, they will be perceived and 

produced relatively accurately. If, however, L2 phonetic segments are similar to L1 

segments, they will be easily misperceived and, as a consequence, mispronounced. 

This is in contrast with predictions of the Contrastive Analysis Hypothesis (Lado, 

1957) that the more similar an L2 element is to the L1, the easier it will be acquired. 

However, the focus of researchers of L2 phonology has not only been on 

the acquisition of single phonemes, but also on the phonotactic structure of a 

language (what sequences of phonemes are allowed in a particular language). Dutch, 

for example, allows complex codas, as in kust (‘coast’) and wind (‘wind’), whereas 

other languages, like Mandarin Chinese, do not allow codas at all. Furthermore, 

some languages do allow sequences in codas like -rt, -kt or -st, whereas other 

languages are more restrictive and only allow phoneme sequences in codas like -rt. 

Constraints of this nature may have an impact on L2 speech perception, more 

particularly of  inflection morphemes such as loopt (‘walks’). 

Apart from the question of the impact of the L1 on the L2 acquisition of 

morphology for nominal plurals, attributive adjectives and present tense verbs (third 

person singular and plural), the question arises whether all inflectional morphemes 

are equally difficult to acquire. Dulay & Burt concluded that this is not the case. We 
will address this question with respect to the acquisition of nominal plurals, 

attributive adjectives and present tense verbs in Dutch as L2. In addition to 

differences between the L1 and the L2, the following phenomena - inherent to the 
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Dutch morphosyntactic system - have an impact on the transparency and, thus, on 

the accessibility of the system for a learner: 

 

• The complexity of the agreement relationship 

for nouns:  agreement of number (marked for plural by the morpheme 

–en (the phoneme /ə/,  cf. Chapter 4), or the morpheme –

s) ; 

for adjectives:  agreement of definiteness, number and gender (all marked 

by the morpheme /ə/, except when a lexical item is [–def, 

–plural, –common]; cf. Chapter 4); 

for verbs:  agreement of person and number with subject and tense 

(marked by two markers : /t/ and /ə/). 

• The movement of the finite verb 

A finite verb (present tense) is morphologically marked by a morpheme (/t/ 

or /ə/) and syntactically by movement from V to C (the head of CP), in the 

second position of the main clause. 

• Inherent or contextual inflection 

Nominal plurals are considered a case of inherent inflection since inflection 

is not required by the syntactic context (cf. Booij, 1995). Contextual 

inflection is imposed by syntax. Adjectival inflection and agreement 
markers on the verb are examples of contextual inflection. Inherent 

inflection makes a semantic contribution to an utterance, whereas 

contextual inflection does not express semantic content. It only expresses 

an agreement relationship between the subject and the verb or between the 

noun and the attributive adjective. It is generally assumed that the 

acquisition of inherent inflection precedes that of contextual inflection 

(e.g., Schaerlaekens & Gillis, 1987; Clahsen, 1989). 

• The lack of salience of the inflectional morpheme 

Applying Peters’ (1997) and Gillis’ (2003) definition of phonological 

salience as ‘how easy it is to detect the root and the affix in a given word 

form’ to Dutch, in which the inflectional endings consist of a coronal (/t/ 
and /s/) or a /ə/, and which do not carry stress, we must conclude that their 

phonological salience is low.  

• Syncretism or poverty of the inflectional paradigm 

There is so much identity of form (only two distinct forms) between the 

inflection forms for attributive adjectives in Dutch (cf. Chapter 4), that the 

rationale for the system remains rather opaque. The same holds for the verb 

paradigm in which person is not a distinctive feature for plural; only three 

distinct forms exist in the regular present tense paradigm. 

 

 

1.3 Method and central research question 
 

The main purpose of this thesis is to investigate the question why the acquisition of 

inflectional morphology is so difficult and why it appears to be a persistent problem. 

As we wanted to investigate the role of the mother tongue, we selected languages 
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that considerably differed from Dutch and from each other: Turkish, Moroccan 

Arabic and Mandarin Chinese. Furthermore, we decided to include only lower-

educated learners of Dutch in this study. Lower-educated learners do not speak 

English or only marginally so, which makes it easier to investigate the role of the 

L1. There is no other L2 that masks the influence of the mother tongue. Besides, 

these learners’ progression in their L2 acquisition process is much slower than that 

of higher-educated L2 learners. Stages in the acquisition progress will last longer, 

which makes these stages visible for a longer time. This can be an advantage in 

language acquisition research. Finally, they acquire the L2 mainly orally and do not 
make much use of orthography.  

Two groups of L2 learners participated in the studies described in this 

dissertation. First, we performed a corpus study in which we included eight Turkish, 

seven Moroccan Arabic and eight Mandarin Chinese learners of Dutch. Their L2 

proficiency level was maximally A1 (Basic User: Breakthrough) of the Common 

European Framework of Reference for languages (Council of Europe, 2001). Data 

of the Turkish and Moroccan Arabic learners was already collected as part of the 

LESLLA corpus (Van de Craats, 2007). This corpus was extended with speech of 

eight Mandarin Chinese learners of Dutch, which were comparable to the Turkish 

and Moroccan Arabic participants with respect to L2 proficiency level and 

educational background. Second, we conducted two experiments in which other L2 
learners of Dutch participated, 44 Turkish, 44 Moroccan Arabic and 42 Mandarin 

Chinese learners participated in these experiments. They varied in their L2 

proficiency level from A1 (Basic User: Breakthrough) to B1 (Independent User: 

Threshold) (Council of Europe, 2001). Thus, we could test for a potential effect of 

L2 proficiency level. These learners were all enrolled in a language training 

programme at various ROCs (educational department of a regional education centre) 

across the Netherlands and were recruited via their teachers. However, recruiting the 

participants appeared to be a difficult task. Higher-educated university students can 

be accessed through academia. They can be recruited from a class taught by the 

researcher, through colleagues or the internet. The test sessions can take place at the 

university at one and the same site. Testing lower-educated learners is a different 

story. First, it is not effective to recruit them through the internet, as these learners 

normally have only limited access to the internet. Second, time for L2 courses is 

often constrained, so teachers do not want to lose time and are not always 

enthusiastic to let their students participate in the study. Third, if teachers (and their 

students) are willing to participate in the experiments, there are often only a few 

learners in a class that meet the criteria and can participate. The ROCs are spread all 

over the Netherlands, so the researcher has to travel widely to test the students, 

which takes a lot of time. Fourth, these learners’ meta-linguistic skills are generally 

not well-developed and they cannot concentrate for a long time. Therefore, 

experiments cannot take too long and the instructions should be extremely clear. If 

one keeps these learner characteristics in mind, it is a very interesting group to 

study. Moreover, the majority of all L2 learners of Dutch are lower-educated, so we 
should not neglect this group and include them in our studies. 

This dissertation reports on the results of a corpus study and two perception 

experiments. The corpus study focused on the production of monomorphemic and 

bimorphemic word forms ending in a syllable with schwa (/ə/) or a /t/-final 
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consonant cluster. The experiments focused on the perception of the phonemes /ə/ 

and /t/ (as part of a cluster) and on the interpretation of the inflectional endings /ə/ 

and /t/ (as part of a cluster). Most previous research only looked at the production of 

inflectional morphology. However, we are convinced that studying perception is 

important as well. If learners have problems producing Dutch inflectional 

morphology, this may (partly) be caused by difficulties in perceiving and 

interpreting the inflectional endings correctly. We therefore assume that studying the 

perception of inflectional endings is relevant. If a L2 learner of Dutch produces, for 

example, a word form like kus (instead of kust (‘coast’)), (s)he might do this because 
(s)he experiences difficulties producing the consonant cluster -st correctly. 

However, it is also possible that the learner produces this incorrect realisation 

because (s)he does not perceive the consonant cluster correctly. This thesis aims to 

answer this question. The central research question in this dissertation is: 

 

 Why do adult Turkish, Moroccan Arabic and Mandarin Chinese 

learners of Dutch have persistent difficulties in acquiring 

inflectional morphology? 

 

 

1.4 Outline of this thesis 
 

Chapter 2 provides the theoretical background. We will briefly discuss the 

acquisition of inflectional morphology by L1 Dutch children and, in more detail, the 

literature available on the acquisition of inflectional morphology by adult L2 

learners. Both morphosyntactic and phonological accounts of the acquisition of L2 

inflection and L2 phonology will be addressed. The results of the corpus study are 

described in Chapters 3 and 4. Chapter 3 is dedicated to the realisation of /t/-final 

consonant clusters in monomorphemic words and in bimorphemic 3SG.PRES verbs. 

Chapter 4 focuses on the realisation of word forms ending in a syllable with schwa. 

This chapter also looks at both monomorphemic words and bimorphemic words 

(nominal plurals, attributive adjectives and 3PLUR.PRES verbs). We will investigate 

the difficulties Turkish, Moroccan Arabic and Mandarin Chinese learners of Dutch 

have in realising inflectional morphology, and the role of phonetic-phonological 

constraints in the acquisition of L2 inflection. The influence of this type of 

constraints will be addressed in different ways. First, we will study whether the L2 

learners have difficulties producing monomorphemic words ending in /t/-final 

consonant clusters and/or in monomorphemic words ending in a syllable with /ə/. 

Non-target realisations can only be explained by phonetic-phonological constraints, 

since /t/ and /ə/ are part of the word itself and do not function as inflectional 

endings. We will next investigate the relationship between type of consonant 

clusters and number of accurate realisations of /t/-final monomorphemic words (in 

Chapter 3) and monomorphemic words ending in a schwa (Chapter 4). To that end, 

we distinguish between sonorant (consisting of a sonorant and a /t/) and obstruent 
clusters (consisting of an obstruent and a /t/). Obstruent clusters are expected to be 

more difficult than sonorant clusters, since the sonority distance is smaller within the 

former than within the latter. If we are to find that learners show more non-target 

realisations in obstruent than in sonorant clusters, these non-target realisations can 
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only be explained on phonological grounds, since the sonority distance scale is a 

purely phonological principle. In addition to phonetic-phonological constraints, we 

investigate the role of morphosyntactic constraints in the acquisition of nouns 

(nominal plurals), attributive adjectives and verbs (3PLUR.PRES). We also check 

whether there are differences in difficulty between the three types of lexical classes 

in bimorphemic word forms (nouns, adjectives and verbs). Another question we are 

interested in is whether the learners have difficulties as well in perceiving the 

phonemes /t/ and /ə/ and whether they have problems interpreting /t/ and /ə/ as 

inflectional morphemes correctly. To this end, we conducted two experiments. The 
first experiment is a picture selection task and focuses on the interpretation of the 

inflectional morphemes /t/ and /ə/. Participants were provided with two pictures and 

they had to select the correct picture corresponding to a speech stimulus that was 

presented to them. The results of this experiment will be presented in Chapter 5. The 

experiment presented in Chapter 6 is a phoneme ABX-discrimination task. 

Participants heard three stimuli in a row and had to decide whether the third stimulus 

(X) was similar to the first (A) or the second (B) stimulus. The items consisted of 

Dutch pseudo words containing /t/-final consonant clusters, a final syllable with /ə/ 

or an epenthetic /ə/ (the /ə/ being inserted to avoid a final consonant cluster). In 

Chapter 7, we summarise the results of the corpus study and the two experiments 

and discuss these results.  
 



   

 

Chapter 2:  

The acquisition of inflection 

 

As set in the previous chapter, the goal of this thesis is to gain a better understanding 

of the difficulties adult Turkish, Moroccan Arabic and Mandarin Chinese learners of 
Dutch have in acquiring inflectional morphology. This chapter aims to make the 

scope of this thesis more evident and to provide a theoretical background on the 

acquisition of inflectional morphology. The contents of this chapter are organised as 

follows. We will start with a brief discussion about the acquisition of inflectional 

morphology in L1 children (section 2.1). The next section (section 2.2) presents 

insight into the difficulties L2 learners experience in acquiring inflectional 

morphology. Section 2.3 deals with different accounts on the acquisition of 

inflectional morphology. In section 2.4, relevant characteristics of the target 

language (Dutch) and of the source languages (Turkish, Moroccan Arabic and 

Mandarin Chinese) will be provided and in section 2.5, the order of presentation will 

be discussed. 

 

 

2.1 The acquisition of inflection in Dutch as L1 

 

In L1 acquisition, children usually acquire inflectional morphology smoothly and 

completely. Normally developing Dutch-speaking children acquire the basis of the 

inflectional system of their target language when they are between two and three 

years old (first observed by Van Ginneken, 1917). The first step in this development 

is the appearance of ‘root infinitives’: non-finite forms that appear in matrix clauses 

instead of a finite verb in adult language, e.g., schoen aantrekken (‘shoe on-

put.NONFIN’, example taken from Blom, 2003). During the root-infinitive period, the 

first finite sentences start to occur and become more frequent over time. The first 
finite verbs to appear are modal verbs and the copula form is (‘is’). These verb 

forms do not carry ‘real’ inflection: they are stems or suppletive forms like is. 

Absence of inflection and restriction of finiteness to a small number of verbs led 

Blom (2003) to the conclusion that finiteness starts out as a lexical feature in child 

Dutch. This so-called lexical-finiteness-stage consists of two sub-stages: the first 

sub-stage is characterised by simplex lexical markers of finiteness, the second one 

by periphrastic verbs in which lexical finiteness markers appear in combination with 

infinitives. An example of an utterance in the first sub-stage is given in (1). 

 

(1) wij moet   ook  

we have to.FIN      also 
target: wij moeten ook 

‘we also have.PLUR to’     

(Abel, 2;7, example taken from Blom , 2003)   
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This sub-stage is characterised by a significant increase in the number of 

constructions with a single verb in first or second position. In the second sub-stage, 

the lexical-finiteness markers are combined with an infinitive, resulting in the 

appearance of periphrastic constructions such as in (2). 

 

(2)       ik wil        niet slapen 

         I want.FIN not sleep.NONFIN 

          ‘I don’t want to sleep’ 

         (Aron, 2;6, example taken from Polišenská, 2010).  
 

This second sub-stage corresponds to the multi-word stage, in which complex verb 

phrases emerge in the child’s language. In these constructions, one verb has finite 

morphology and occurs in first or second position, the other verb has non-finite 

morphology and occurs in sentence-final position, comparable to adult language. De 

Haan (1996) reported in a longitudinal study on the spontaneous speech of four 

children acquiring Dutch. Her focus was on finite verbal inflection. She observed 

that the children’s performance in inflection appears to become worse until the age 

of 2;9. De Haan’s conclusion is in line with Blom’s (2003) findings and states that, 

between the age of 2;4 and 2;9, Dutch children start analysing finite verb forms, 

which initially results in an increase of errors. However, this increase in errors can 
be considered as the onset of the acquisition of finite inflection. Around three years 

old, Dutch children start to produce ‘stem + /t/’ in combination with the pronoun ik 

(‘I’), such as in (3). 

 

(3)      ik zeur-t                  niet  

        I complain-2/3 SG.PRES not  

        ‘I don’t complain’ 

        (Aron 3;5, example taken from Polišenská, 2010).  

 

A few months later, Dutch children arrive at the adult-like ‘grammatical-finiteness 

stage’.  

 

 

2.2 The acquisition of inflection in Dutch as L2 

 

Contrary to L1 children, adult L2 learners have persistent difficulties in the 

acquisition of inflectional morphology, as evidenced by production data and 

grammaticality judgment tasks. The acquisition process is characterised by absence 

and variability of inflection (agreement errors), as has been shown by various 

researchers (e.g., Ionin & Wexler, 2002; Lardiere, 1998b; Myles, 2004; Prévost & 

White, 2000; White, 2000; 2003; for the L2 acquisition of the morphosyntax of 

German nominals and adjectives Parodi, Schwartz & Clahsen, 1997; and, for the 

acquisition of Dutch morphosyntax including inflection, also Jansen, Lalleman & 
Muysken, 1981; Coenen & Van Hout, 1987; Coenen & Klein, 1992).  

In addition to absence and variability in verb inflection Van de Craats 

(2009) showed that Turkish learners of Dutch also use a periphrastic construction 

consisting of the copula form is (‘is’) – also called a dummy auxiliary – and an 
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infinitive when they try to realise the third person singular, present tense, of a lexical 

or thematic verb, as can be observed from example (4). 

 

 (4)      Hassan is           auto mak-en  (Turkish learner, TU) 

 Hassan be.3SG.PRES car    make-NONFIN 

 target: Hassan maakt de auto. 

 ‘Hassan repairs the car.’ 

 

The above example shows that this Turkish learner has difficulties realising 
inflectional morphology correctly and therefore opts for the suppletive form is. Van 

de Craats provided evidence that the copula is acts as a free morpheme, carrying the 

features person and number. Moroccan Arabic learners, however, opt for another 

strategy and select ga (go.STEM/1SG) as dummy auxiliary when they try to realise 

verbal inflection, as becomes manifest from example 5 (from Van de Craats & Van 

Hout, 2010).  

 

(5)      sneeuwman ga                   kijk-en         tableau  

(Moroccan Arabic learner, MA) 

snowman    go.STEM/1SG watch-NONF painting 

target: De sneeuwman kijkt naar het schilderij. 
‘The snowman is looking at the painting.’ 

 

This example is taken from a picture telling task in which the participants’ task was 

to describe a picture of a snowman looking at a painting of sunflowers. The learner 

meant to realise the verb form kijkt instead of the periphrastic construction above, 

which, in Dutch, is used for expressing near future (cf. Van de Craats & Van Hout, 

2010). In (4) and (5) the dummy auxiliaries are used to carry person and number 

features independently from the lexical verb.  

However, L2 learners do not only experience problems in the acquisition of 

verbal inflection, but also in the acquisition of adjectival inflection. This has been 

confirmed for Dutch by various researchers (e.g., Blom, Polišenská & Weerman, 

2006; Orgassa, 2009; Orgassa & Weerman, 2008; Polišenská, 2010; Weerman, 

2002). These studies showed that adult L2 learners of Dutch had more problems 

realising adjectival inflection than child L2 learners of Dutch and L1 Dutch children. 

 

 

2.3 Different accounts in L2 acquisition 

 

Different accounts have been proposed to explain the difficulties L2 learners 

experience when acquiring the L2 grammar, more particularly verbal and adjectival 

inflection. These accounts can be divided into morphosyntactic accounts and 

phonological accounts, which we will discuss below. We will also discuss more 

general phonological and phonotactic accounts on the acquisition of an L2 
phonological and phonotactic system, which are relevant for the discussion about the 

acquisition of L2 inflectional morphology. 
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2.3.1 Morphosyntactic accounts 

 

Two early studies on the acquisition of Dutch by Turkish and Moroccan learners are 

described in Jansen, Lalleman & Muysken (‘The Alternation Hypothesis’; 1981) and 

in Coenen & Van Hout (1987). These studies can be viewed as precursors of 

generative accounts explaining the morphosyntactic development in an L2 by full or 

partial transfer from the L1. Important to know for understanding these two studies 

is that Dutch exhibits an alternation between SVO word order in matrix clauses and 

SOV word order in subordinated clauses. Moreover, the lexical verb may appear in 
sentence-final position and the finite auxiliary verb in second position in main 

clauses (i.e. SAuxOV order). Confronted with this ambiguity of the new language, 

the Alternation Hypothesis predicts the learner to prefer the word order that matches 

the word order of his L1. Therefore, Turkish learners preferably place the verb in 

sentence-final position, whereas Moroccan learners do so in the first or second 

position of the sentence.  

Coenen & Van Hout also found that Turkish learners preferred to place the 

verb in sentence-final position, whereas Moroccan learners preferred to place the 

verb in the beginning of the sentence. However, Coenen & Van Hout not only 

focused on the position of the verb, but also on the form of the verb. They observed 

that Turkish learners primarily realised infinitives and Moroccan learners realised 
finite verbs or verb stems. They concluded that the differences between Turkish and 

Moroccan learners of Dutch cannot only be explained by L1 word order. The target 

language Dutch also played a role, since the difference in the use of the infinitive 

and the finite verb forms cannot be attributed to the source languages Turkish and 

Moroccan. That is, the differences found between the Turkish and Moroccan 

participants can best be explained by an interaction (or: interplay) of the source 

language structure and the ambivalent structure of Dutch with respect to the position 

of the verb. This ambivalence may trigger the emergence of L1 structures (i.e., 

infinitives in sentence-final position for Turkish learners and finite verbs or verb 

stems sentence-frontal position for Moroccan learners).  

Whereas most researchers agree on transfer of L1 word order within VP, 

there is contradictory evidence in the L2 literature as to the way in which 

inflectional morphology is acquired. Some researchers have argued that functional 

categories are absent in early L2 acquisition and that beginning L2 learners have 

only access to lexical projections. Vainikka & Young-Scholten (1996a, b; 2006), for 

example, found that L2 learners of German placed ‘finite’ verbs in non-raised (i.e., 

non-finite) positions and non-finite verbs in a raised (i.e., finite) position. This led 

them to the conclusion that beginning L2 learners do not have access to native-like 

functional categories, but only project lexical categories such as VP. Eubank 

(1993/94) and Beck (1998a) assume that functional categories are present in the L2 

grammar, but that these categories are underspecified. This results in ‘finite’ verbs in 

both finite and non-finite positions. On the other hand, it is proposed that underlying 

functional categories and features are present to the L2 learners. Incorrect 
realisations, then, are a result of dissociation between the underlying syntactic 

representation and the surface morphological form. Lardiere (1998a, b; 2000) calls 

this a ‘mapping problem’ between surface form and abstract features.  
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Schwartz & Sprouse (1996) also studied the role of L1 morphosyntactic 

properties in the acquisition of an L2 grammar. They suggested the ‘Full 

Transfer/Full Access’ model. In this model, it was assumed that all morphosyntactic 

properties of the L1 are present and that they are initially transferred into the L2 

grammar (‘full transfer’). Moreover, L2 learners are expected to have ‘full access’ to 

Universal Grammar. The main difference between L1 and L2 learners is, that for the 

L2 learners, the starting point is their L1 syntax, whereas for L1 children, the 

starting point is parameter values. L2 learners gradually restructure the initial-state 

grammar on the basis of the input they receive. 
Prévost & White (2000) reported on a study that tested whether functional 

categories are present in early L2 acquisition (the so-called ‘Missing Surface 

Inflection Hypothesis’, MSIH) or not (the ‘Impaired Representation Hypothesis’, 

IRH). Spontaneous production data have been collected from two adults learning L2 

French and two adults learning L2 German. The two learners of L2 French were 

native speakers of Moroccan Arabic and the two learners of L2 German were native 

speakers of Spanish and Portuguese respectively. The focus of the study was on 

verbal functional projections. Verb features (agreement and tense-related features) 

have to be checked in Infl (I) (Chomsky, 1995). In German and French, the 

languages under study, those features are strong. As a result of this, the finite verb 

raises to I for feature-checking purposes, over negation and adverbs. Non-finite 
verbs, in contrast, remain in the VP, as they have no features to be checked. The 

claim was that, if functional features were present (and attracted the finite verb), and 

inflection was only missing in the surface morphological form, finite forms will be 

genuinely finite and should occur in finite positions but not in non-finite ones. After 

all, the abstract syntactic principles are intact. The position of non-finite forms is 

more variable: they can occur in non-finite positions and in finite ones. If they occur 

in non-finite positions, they are truly non-finite, but if they occur in finite positions, 

they can be either finite or non-finite, occurring as substitutes for finite inflection. 

Furthermore, the claim was that if agreement is found, it should be used correctly, 

since agreement features and feature-checking mechanisms are assumed to be 

unimpaired. If, on the other hand, functional features or categories are impaired, 

both finite and non-finite forms should occur randomly across finite and non-finite 

positions. Erroneous agreement is expected to occur as well, since feature checking 

cannot take place. The results showed the MSIH to be correct. Prévost & White 

found a strong contingency between verb placement and finiteness. Hardly any 

occurrences of finite verbs in non-finite positions were found. This suggests that 

these learners were in fact able to distinguish between finite and non-finite 

morphology. In addition, there were hardly any occurrences of incorrect agreement: 

if agreement was found, it was correctly realised. By contrast, the data fail to 

confirm the IRH. If functional categories were missing, finite verbs should be 

relatively variable and if features were lacking, there would be no reason for finite 

verbs to raise systematically. We would then systematically find finite verbs within 

the VP, which was not found in the data of Prévost & White. 
However, Lardiere (2003) showed that morphosyntactic accounts alone 

cannot explain all difficulties L2 learners experience in acquiring inflectional 

morphology. Whereas most researchers focused on morphosyntactic constraints, she 

focussed on L1 phonological constraints as well. She showed that Patty (Lardiere, 
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1998a, 2003), a higher educated Chinese woman who had lived in the USA for more 

than twenty years and who had been extensively exposed to English, had still 

problems in realising tense and agreement morphology correctly. Patty’s overall 

realisation of past-tense marking was fairly low, less than 35% in obligatory 

contexts. Remarkably, past-tense marking in regular verbs ending in a consonant 

cluster was nearly always omitted, whereas verbs which were consistently past-

tensed marked were most often irregular. Lardiere claimed that this was due to a 

constraint on final consonant clusters, as Patty experienced difficulties in realising 

past-tense morphology in regular verbs ending in a consonant. In support of this, she 
showed that Patty had also problems in realising final clusters in monomorphemic 

words and not only in inflected forms. Lardiere concluded that, as no variety of 

Chinese permits consonant clusters in coda position, it is likely that Patty has 

difficulties realising them in English. 

Hawkins & Liszka (2003) challenged Lardiere’s phonological account. 

They proposed the Representational Deficit Hypothesis, according to which there is 

no (syntactic) parameter resetting in adult L2 acquisition. As a consequence of this, 

adult L2 learners can never acquire functional categories or features that are required 

by the L2 but absent in the L1. This is illustrated by data from two Chinese learners 

of English. These learners were more likely to omit /t/ and /d/ in past tense contexts 

(37% omission) than in monomorphemic words ending in clusters (18% omission). 
Hawkins & Liszka claimed that if omission of tense morphology can be attributed to 

a prohibition on final consonant clusters in Chinese, then the number of incorrect 

realisations of /t/ and /d/ in past tense contexts should be comparable to the number 

of incorrect realisations in monomorphemic words. As this is not what was 

observed, they concluded that phonological constraints cannot explain the 

difficulties these learners have in realising inflectional morphology. According to 

them, the learners’ behaviour should be attributed to the fact that Mandarin Chinese 

lacks tense features and that, therefore, these learners cannot apply those functional 

features in their L2. 

However, Goad, White & Steele (2003) and Goad & White (2004) did not 

agree with Hawkins & Liszka and argued against the Representational Deficit 

Hypothesis, since they found no evidence of fossilisation in the syntactic area. They 

claimed that L1 prosodic constraints were transferred into the grammar of the L2 

learner. This results in a discrepancy between the learners’ underlying knowledge of 

the L2 morphosyntactic structures and their realisation of overt inflectional 

morphology, as these L1 prosodic constraints impede the learner to supply L2 

inflectional morphology correctly.  

As becomes evident from the overview of relevant literature, the focus in 

explaining the difficulties that L2 learners have to acquire inflectional morphology 

has been on morphosyntactic constraints. There has only recently been paid attention 

to phonological constraints that might play a role in acquiring inflectional 

morphology in the L2. However, this is not to say that there has been no attention to 

the acquisition of a second language phonological system as such. The next section 
aims to discuss relevant studies on the acquisition of a L2 phonological system. 
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2.3.2 Phonological accounts 

 

The roots of L2 phonology can be traced to the Contrastive Analysis Hypothesis 

(CAH), proposed by Lado (1957). He postulated that comparing the L1 and the L2 

of a particular language user will enable us to predict the difficulties that will be 

encountered in the acquisition of the L2. He stated that L2 elements that are similar 

to the L1 are easy to acquire for the L2 learner and that those elements that are 

different are difficult to acquire. For Lado, the greatest difficulty lay in the learner 

assigning two or more allophones in the L1 to different phonemes in the L2. The 
sounds [d] and [t/d], for example, which are allophones of /d/ in Spanish but which 

do contrast in English, would constitute maximum learning difficulty for the Spanish 

learner acquiring English. The CAH did predict some difficulties correctly, but at 

the same time it over-predicted: errors that were expected to occur did not occur. A 

good example concerns the occurrence of word-final voiced obstruents in English. 

German does not have word-final voiced obstruents. Due to a phonological rule of 

final-devoicing, German has only word-final voiceless obstruents. According to the 

CAH, the English word-final voiced obstruents will be difficult for the German L2 

learner of English to acquire. This is in fact what was found in a study conducted my 

Moulton (1962). The CAH makes a correct prediction. According to the CAH, it 

should also be difficult for the English L2 learner of Dutch to acquire word-final 
voiceless obstruents, as there is a difference between the L1 and the L2. However, 

acquisition of this aspect appears not to be difficult for the English learner of Dutch. 

In sum, research within the CAH paradigm showed that the L1 did play a role in 

explaining L2 pronunciation errors, but the influence of the L1 could explain only 

part of the errors. Other principles are necessary to explain difficulties that could not 

be directly related to differences between the L1 and the L2.  

Another major domain in which linguistic researchers have looked for 

constraints on L2 phonology has been that of linguistic universals. It has been 

common use to focus not only on the L1 in explaining difficulties, but to take these 

language universals into account as well. A universal principle that played a 

prominent role in (L2) phonology research is the principle of ‘markedness’. The idea 

behind markedness is that binary oppositions between certain linguistic 

representations (e.g., voiced and voiceless obstruents) are not simply polar opposites 

but that one member of the opposition is assumed to be privileged in that it has a 

wider distribution, both across languages and within a language (Eckman, 1977, 

2004).  

In the domain of L2 phonology, the construct of markedness was included 

in the ‘Markedness Differential Hypothesis (MDH)’, postulated by Eckman (1977). 

This hypothesis stated that ‘those elements of the target language that differ from the 

native language and are more marked than the native language will be difficult to 

acquire. On the other hand, those areas of the target language that are different from 

the native language but are not more marked than the native language will not be 

difficult to acquire’ (Eckman, 1977, p. 321). Whereas the CAH attempted to explain 
difficulties in acquiring an L2 only on the basis of differences between the L1 and 

the L2, the MDH stated that differences alone were not sufficient to explain all 

difficulties. According to Eckman, the concept of markedness needs to be included. 

In fact, this was already observed in studies like the one conducted by Moulton 
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(1962). Since word-final voiced obstruents are more marked than word-final 

voiceless obstruents, they are difficult to acquire for the German L2 learners of 

English. However, the English L2 learner acquiring German would not experience 

difficulties in the acquisition of word-final voiceless obstruents, since they are less 

marked than the voiced counterparts.  

As we have seen so far, L2 learners can experience difficulties producing 

their L2 phonology. However, producing L2 sounds may not be the only problem. It 

is commonly thought that difficulties in producing the L2 are (partly) due to 

difficulties in perceiving the L2 phonological structures (e.g., Flege, 1993). Two 
models that have been proposed in the domain of L2 speech perception are the 

‘Perception Assimilation Model (PAM)’ by Best (1995) and the ‘Speech Learning 

Model (SLM)’ by Flege (1995). In both models, the L1 plays a dominant role. Best 

stated that L2 phonetic segments are ‘perceptually assimilated’ into L1 phonological 

categories on the basis of their similarity to L1 phonetic segments, unless they are so 

phonetically disparate that they are heard as ‘uncategorisable’ speech sounds or they 

are not perceived as speech at all (‘unassimilable’). In Flege’s SLM, it is claimed 

that L1 and L2 phonetic subsystems exist within one phonological space. L1 and L2 

phonetic segments can be ‘identical’, ‘similar’ or ‘new’. Whether a given L1 and a 

given L2 sound are identical, similar or new, is defined in terms of acoustic 

similarity or perceived cross-language similarity. The degree of similarity between 
both sounds determines if L2 phonetic segments will be assimilated into existing L1 

phonetic categories (in the case of identical or more similar L2 sounds) or if separate 

L2 phonetic categories will be formed (in the case of less similar and new L2 

sounds). Both models predict that if phonetic similarity exists between the L1 and 

the L2 sound, these sounds will be difficult to distinguish. If, however, the L2 sound 

is very different from the L1 sound, these sounds can be relatively easily 

distinguished and the L2 sound will be quite easily acquired. This contrasts to the 

ideas of the Contrastive Analysis (CA) and the Markedness Differential Hypothesis 

(MDH) in production. CA claims that not similar sounds will cause difficulties for 

the L2 learner, but that different sounds will be the problematic ones. The MDH 

asserts that different sounds which are more marked in the L2 will be difficult.  

 

2.3.3 Phonotactic accounts 

 

Flege’s SLM and Best’s PAM deal with the perception of single phonemes. 

However, we are also interested in the sequences of phonemes that are allowed in a 

language. The domain of phonology that deals with the question what linear 

combinations of sounds are allowed in a language is called ‘phonotactics’. These 

linear combinations follow the so-called ‘Sonority sequencing principle’. According 

to this principle the most sonorous segment in a syllable must be in the syllable’s 

nucleus. The sonority of consonants in onsets must increase from margin to peak, 

whereas the sonority in codas must decrease from peak to margin. These consonants 

follow the sonority scale, shown in (6). 
 

(6)   Sonority scale (Selkirk, 1982; Blevins, 1995) 

least sonorous-- stops < fricatives < nasals < liquids < glides --most 

sonorous 
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It becomes manifest from (6) that stops are the least sonorous consonants, followed 

by fricatives. Glides are most sonorous. If a language allows consonant clusters, 

these clusters follow this sonority scale. According to the sonority sequencing 

principle, a coda cluster like -/pl/ is disallowed, because /p/ is less sonorous than /l/ 

and the consonants in the coda must have falling sonority. The sonority scale and the 

sonority sequencing principles are universal principles, but languages differ with 

respect to the minimal sonority distance between two adjacent segments. If a 

language requires a minimal sonority distance of four, only glide-stop coda clusters 

are allowed. In Dutch, the minimal sonority distance is zero, which implies that even 
consonant clusters of two stops are allowed, as can be seen in, for example, loopt 

(‘walks’). 

However, not all languages allow consonant clusters. Languages like 

English, French and Dutch allow consonant clusters, but Turkish, Japanese and 

Mandarin Chinese do not allow them at all or have restrictions to what types of 

clusters they allow. Japanese, for example, has a very limited set of syllable shapes 

that are allowed: V, VN(asal), CV, CVN(asal). Japanese syllables cannot have 

complex onsets and cannot have codas (except for nasal consonants). Contrary, a 

language like French allows more complex and varied syllable types: CCV, VCC, 

CCVCC, etc.  

Children acquire their L1 phoneme inventory very quickly and become 
attuned to it during the first years of life (Kuhl, Williams, Lacerda, Stevens & 

Lindblom, 1992; Kuhl, Conboy, Coffey-Corina, Padden, Rivera-Gaxiola & Nelson, 

2008). Between six and nine months, children develop a preference for phoneme 

sequences that are typical to their native language (Jusczyk, Friederic, Wessels, 

Svenkerud & Jusczyk, 1993; Jusczyk & Luce (1994). They prefer to listen to lists of 

native words than to foreign words, even when the two languages are closely 

related, like Dutch and English. These two languages differ particularly in their 

phoneme inventory and phonotactic structure, the prosody being quite similar in 

both languages. This suggests that phonotactic knowledge of the native languages 

may already be present during the first year of life, as early as the phoneme 

inventory. 

L1 phonotactic properties strongly influence infants’ perceptual abilities, 

but do they also play a role in L2 speech perception? There are several instances in 

which we can observe the impact of L1 phonotactic rules on the realisation of L2 

speech. For example, speakers of Japanese are known to insert epenthetic vowels 

when they produce loanwords involving consonant clusters. This is because in 

Japanese, complex codas are not allowed, whereas they are allowed in languages 

like English and German. These contrastive properties affect the way in which 

loanwords are incorporated into a language, as becomes evident from the examples 

in Table 2.1 (taken from Itô & Mester, 1995). 
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Table 2.1 Original words from a non-Japanese language and its adaptations to 

Japanese (taken from Itô & Mester, 1995).  

Original word Japanese adaptation 

“Fight” 

“Festival” 

“Sphinx” 

“Zeitgeist” 

faito 

fesutibaru 

sufiNkusu 

tsaitogaisuto 

 

Standard phonological accounts of loanword adaptations state that loanword 

adaptations take place in the production process and that, in perception, the phonetic 

form of the source word is faithfully copied. However, Peperkamp & Dupoux 

(2003) proposed that loanword adaptations are not due to the phonological grammar, 

but rather, to perceptual processes involved in the decoding of non-native sounds. In 

a series of behavioural and electrophysiological experiments, Dupoux and 

colleagues compared Japanese listeners with French listeners in their perception of 

consonant clusters. We will discuss these experiments, since the ABX phoneme 

discrimination task that we conducted (to be discussed in Chapter 6) is a replication 

and extension of one of the experiments (experiment 3) conducted by Dupoux, 

Kakehi, Hirose, Pallier & Mehler (1999). 

Dupoux et al. (1999) investigated whether Japanese and French listeners 

perceive ‘illusory’ vowels within consonant clusters in VC.CV stimuli. Two 

experiments (experiment 1 and 2) were conducted in which both groups of listeners 

were provided with nonword stimuli ranging from trisyllabic nonwords like ebuzo to 

bisyllabic nonwords like ebzo. The length of the epenthetic vowel [u] differed from 

no epenthetic vowel at all (0 ms.) to a full vowel (72 ms.). The participants were 

asked if they perceived a [u] vowel in the middle of each word or not. In Japanese, 

complex consonant clusters are disallowed, whereas in French, they are allowed. If 

L1 phonotactic rules influence L2 perception, Japanese listeners were expected to 

repost the presence of [u] more often than the French listeners. The mean 

percentages of affirmative responses (i.e., the [u] is present) are reproduced in 
Figure 2.1.  
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Figure 2.1 Percentage affirmative responses ([u] present), taken from Dupoux et 

al. (1999). 

 

The results in Figure 2.1 show that the Japanese participants gave significantly more 

vowel responses than the French participants and they judged the vowel to be 

present at all levels of vowel length. However, the number of vowels the Japanese 

reported decreased when vowel length became shorter. This indicated that they were 

sensitive to manipulation in vowel length, but even at the extreme of the continuum 

where the vowel had been removed, they still reported the vowel to be present in 

more than 70% of the cases. In two other experiments (experiment 3 and 4), the 

researchers used a speeded ABX paradigm. Participants heard three stimuli in a row 

and had to decide whether the third stimulus was the same as the first or the second. 

In this experiment different talkers produced the X stimuli and the two other stimuli 

(A and B) in order to force the participants to rely on a more abstract and 

phonological representation instead of a purely acoustic and phonetic one. The 

researchers investigated whether French and Japanese listeners could distinguish 

between nonwords of the type VCCV and VCUCV (e.g., ebzo vs. ebuzo). They also 

investigated whether both groups of participants perceived a difference between 

nonwords containing a short vowel and nonwords containing a long vowel (e.g., 

ebuzo vs. ebuuzo). In Japanese, vowel length is contrastive, whereas in French, it is 

not. Therefore it was hypothesized that the Japanese participants were able to 
distinguish between ebuzo and ebuuzo and French participants were not able to 

perceive this difference. The results showed a crossover interaction: the Japanese 

had more difficulty with the epenthesis contrast, whereas the French had more 

difficulty with the vowel length contrast. This indicated that L1 phonotactics 

influence speech perception. Not only did Japanese participants tend to report more 

vowels than were really present in the signal (experiments 1 and 2), they also made 

more errors in discriminating between nonwords like ebzo and ebuzo (experiments 3 

and 4). Dupoux et al. concluded that the perception of an illusory vowel by Japanese 
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listeners can be explained by phonotactic properties of Japanese (this language does 

not allow complex consonant clusters). The effect arises from language-specific 

prelexical processes.   

In another paper, Dehaene-Lambertz, Dupoux & Gout (2000) further 

explored the perceptual illusion effect. They used event-related potentials (ERPs) in 

order to know how and when the L1 phonotactic properties affect speech perception. 

It is suggested that phonotactics play a role in both perception and in acquisition, but 

it is not clear at which processing level phonotactics interfere with speech 

perception. The authors conducted a mismatch detection task based on the results 
found in Dupoux et al. (1999). They used an oddball paradigm in order to detect 

when phonotactic properties of the native language influence speech perception. In 

this task, a series of four similar precursor stimuli were presented followed by a fifth 

stimulus. This stimulus was either similar to the four previous stimuli (control 

condition) or different (deviant condition). The stimuli were minimal pairs of 

nonwords and the only difference between the stimuli was the presence or absence 

of the epenthetic vowel /u/ between the two consonants (igumo versus igmo). In this 

experimental design, in which a deviant item is presented after a series of similar 

items, a mismatch process between the features of the novel stimulus and the neural 

traces of the preceding stimuli in sensory memory leads to an early discrimination 

effect (about 150-250 ms. after the item onset), a so-called mismatch negativity 
(MMN) (Näätänen, 1990). The behavioural results showed that Japanese and French 

participants did not react in the same way to the same stimuli. Japanese participants 

almost never heard a difference between items like igmo and igumo. These results 

clearly indicated that phonotactic rules of the native language deeply modify speech 

perception and confirm that epenthesis in Japanese is not only a production 

phenomenon, but also a perception phenomenon. The electrophysiological results 

confirmed this. The researchers identified a MMN related to the detection of a 

phonemic deviance in complex items in French participants. For the Japanese 

participants, no early MMN was found. This also leads to the conclusion that L1 

phonotactics deeply affect speech perception. L2 learners do not only experience 

difficulties in producing new sound structures, but also in perceiving them. 

In their 2001 paper (Dupoux, Pallier, Kakehi & Mehler, 2001), these 

researchers investigated whether the illusion is due to a ‘top-down’ lexical effect. In 

other words, they asked themselves whether lexical knowledge influences speech 

perception. It is known that lexical knowledge can lead to ‘phonemic restoration’ 

and that a phoneme which is not present in the signal can be perceived 

(Frauenfelder, Segui & Dijkstra, 1990). In this paper, the relative role of 

phonotactics and lexical knowledge in prelexical processing was studied, because it 

cannot be excluded beforehand that the illusion of the vowel [u] results from top-

down lexical influences. There are a lot of Japanese words containing the sequences 

/C1uC2/. It could be argued that these real Japanese words, phonetic neighbours of 

the nonword stimuli, may have induced Japanese participants to report a vowel [u] 

which was not present in the stimulus. The aim of the paper was to establish the 
source of the vowel epenthesis effect: was the epenthetic vowel inserted under the 

influence of Japanese phonotactic constraints, or did it come from the participants’ 

lexical knowledge? To answer this question, nonwords of the type CVCCV 

containing illegal consonant clusters in Japanese were created. These nonwords had 
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one lexical neighbour when a vowel was inserted between the consonants. In some 

cases, the vowel /u/ could be inserted to create an existing word (e.g. sokdo � 

sokudo, speed), whereas in other cases, another vowel than /u/ could be inserted to 

generate a word (e.g. mikdo � mikado, emperor). If the lexicon did not play a role, 

the vowel /u/ was inserted within the /kd/ cluster irrespective of the lexical status of 

the outcome, so listeners should perceive an /u/ inside both /sokdo/  and /mikdo/. If, 

on the other hand, their perception was influenced by the nearest existing Japanese 

word, they were expected to report an /u/ and /a/ respectively. The participants had 

to carry out two tasks, a transcription task and a lexical decision task. In the 
transcription task, they were presented with stimuli and asked to transcribe them 

orthographically. In the lexical decision task, the participants had to decide whether 

the items they heard were real words in Japanese or not. The transcription task 

showed no insertion other than /u/ and the amount of /u/ insertions was about the 

same for the group of stimuli with a neighbouring lexical item containing /u/ and for 

the group with no neighbouring lexical item with /u/. Thus, lexical neighbourhood 

did not influence the lexical decisions. The epenthetic effect was caused by L1 

phonotactic constraints. 

In a recent study Dupoux, Parlato, Frota, Hirose & Peperkamp (2011) 

tested whether the perceptual illusion effect arises after phoneme categorisation or 

rather interacts with it. The perceptual illusion effect is a challenge to current 
psycholinguistic models, as in these models, the basic units for speech perception 

are segments. The recognition of one single phoneme is independent from that of the 

adjacent ones. Language-dependent sequential information (or: phonotactics) is not 

taken into account, and therefore, perceptual epenthesis effects cannot be explained. 

In this paper, Dupoux et al. tested the empirical validity of so-called one-step 

models. One-step models propose that segmental categorisation and phonotactic 

processing occur simultaneously, they interact. Japanese, European Portuguese and 

Brazilian Portuguese participants were tested on their ability to perceive consonant 

clusters. They were offered a vowel identification task and an ABX discrimination 

task. In the vowel identification task, the participants had to decide whether the 

stimuli did or did not contain a vowel between the two consonants, and if yes, which 

vowel it was: /a/, /e/, /i/, /o/ or /u/. In the ABX discrimination task, the participants 

were provided with nonword stimuli of the following patterns: /ebzu-eb(u)zo/, 

/ebzo-eb(i)zo/ and /eb(u)zo-eb(i)zo/. The results were compatible with one-step 

models of speech perception.  

Kabak (2003) and Kabak & Idsardi (2007) claimed that Dupoux and 

colleagues did not answer the question as to whether perceptual epenthesis comes 

from the fact that Japanese speakers never hear certain consonants in the coda 

position in their language or whether Japanese syllable structure is mainly CV. That 

is, it is not clear from Japanese whether perceptual epenthesis effects are due to 

restrictions on which consonants can co-occur in a sequence (string-based approach, 

e.g., Blevins, 2002; Steriade, 1999, 2001) or due to syllable structure restrictions 

(syllable-based approach, e.g., Cutler, Demuth & McQueen, 2002; Cutler & Norris, 
1988). Dupoux et al. (1999, 2001) explained their results by a string-based approach. 

According to them, the epenthetic [u] was observed because they used items 

containing a consonantal string that was not allowed in Japanese (e.g. [ebzo] and 

[egdo]; the strings [bz] and [gd] are disallowed in Japanese). However, Kabak 
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claimed that these results could have been explained by a syllable-based approach as 

well. The stimuli that were used in Dupoux et al. (1999, 2001) contained consonants 

that are not allowed in coda position in Japanese: *[eb.zo] and *[eg.do] violate the 

phonology of Japanese because [b] and [g] cannot occur in coda position. Thus, 

syllable structure restrictions and consonantal contact restrictions are confounded in 

the studies of Dupoux et al. (1999, 2001) and the exact nature of L1 phonotactic 

influence on L2 speech perception remains unknown. Kabak & Idsardi (2007) 

performed an AX discrimination task with 25 native speakers of Korean and 25 

native speakers of English to test both approaches. They used words in the form 
[VC1.C2V]. A word in this form can be illicit because C1.C2V induces a consonantal 

contact violation. That is, C1 is a licit coda, C2 a licit onset, but the combination 

C1.C2 is illicit (e.g., *[k.m], *[l.n]; these sequences undergo nasalisation and  

lateralisation by the Korean production grammar). However, words in the form 

[VC1.C2V] can also be illicit because C1 is an illicit coda (e.g., *[c.], *[k
h
.], etc.). 

Thus, given a * [C1.C2] sequence, there are two phonological contexts in which 

perceptual epenthesis may arise. First, Korean listeners apply perceptual epenthesis 

to all consonantal sequences that are illicit in Korean (= Consonantal Contact 

hypothesis) or, second, Korean listeners apply perceptual epenthesis only when there 

is a syllable structure violation concerning the coda consonant (= Coda Condition 

hypothesis). In the discrimination task, the participants had to compare nonce words 
containing one word with an illicit sequence of consonants and another word in 

which the violation is repaired through epenthesis (e.g., [p
h
akma] versus 

[phakhuma]). The participants’ task was to decide whether the two words were the 

same or different. The results showed that the Korean listeners could distinguish all 

contacts containing a permissible coda consonant (C1) from its epenthetically 

adjusted counterpart (i.e., C1VC2). It can be concluded that perceptual epenthesis 

effects arise when there is a syllable structure violation, rather than a contact 

violation, confirming the syllable-based approach.   

The rhythm category of a language may play a role as well in using and 

timing syllables. A distinction is made between ‘stress-timed’ and ‘syllable-timed’ 

languages (e.g., Abercrombie, 1965, 1967; Bertinetto, 1989; Bolinger, 1965; Dauer, 

1983, 1987; Ladefoged, 1975; Lehiste, 1977; Mehler, Dupoux, Nazzi & Dehaene-

Lambertz, 1996; Pike, 1945). In stress-timed languages, syllables may take different 

amounts of time, but a fairly constant amount of time is perceived between 

consecutive stressed syllables. Dutch is a typical stress-timed language (Grabe & 

Low, 2002; Ladefoged, 1975). Vowel reduction (i.e., centralisation of the vowel), as 

for example in /banaan/ being pronounced as /bənan/, is a fairly frequent 

phenomenon in stress-timed languages. In a syllable-timed language, syllables 

roughly take the same amount of time. These languages tend to give syllables 

approximately equal stress and they generally lack reduced vowels, like the schwa. 

Turkish is a syllable-timed language (Rasmus, Nespor & Mehler, 1999). Arabic 

languages are considered to be stress-timed (Roach, 1982). The status of Mandarin 

Chinese is less clear. It is considered to be syllable-timed (Grabe & Low, 2002) but 
there are also researchers who have argued against this. Ciao (2000), for example, 

found no evidence to regard Mandarin Chinese as a syllable-timed language. Speech 

processing by adults relies on syllables or feet depending on the rhythmic type of the 

listeners’ native language (Cutler, Mehler, Norris & Segui, 1986; 1992). L2 learners 
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of Dutch with a syllable-timed L1 have to change to a stress-timed language. Vowel 

reduction is rather uncommon in their L1, but occurs frequently in Dutch. These 

learners may experience difficulties with these reduced, schwa-like vowels. 

 

 

2.4 Characteristics of Dutch, Turkish, Moroccan Arabic and Mandarin Chinese 

 

2.4.1 Dutch 

 

Phonetic-phonological properties and verbal inflection 

We first turn to relevant phonetic-phonological and morphosyntactic characteristics 

of the target language. Dutch allows consonant clusters in coda position, consisting 

of two (e.g., kust ‘coast’), three (e.g., laatst ‘latest’) or occasionally even four (e.g., 

herfst ‘fall’) consonants. Word-final consonant clusters in coda position may also 

occur in inflected verb forms, when the inflectional morpheme /t/ is added to the 

verb stem ending in one or more consonant(s), as in (7), in which adding the coronal 

inflectional morpheme (/t/) to a nucleus with coda (/k/) leads to the consonant 

cluster /kt/ (pak + t = pakt ‘takes’).  

 

 (7) Jan    pak  -t een kopje. 
John  take-3SG.PRES a cup 

‘John takes a cup.’ 

 

As can be seen in Table 2.2, the relevant inflectional morpheme in Dutch is /t/ 

(Booij, 2002) for 2SG and 3SG, present tense, except in cases of subject-verb 

inversion for 2SG, when /t/ is dropped (e.g., dan pak je; then take you ‘then you 

take’). 

 

Table 2.2  Dutch inflectional paradigm for regular verbs in the present tense. 

Person and number -Suffix  Example: pakken ‘to take’ 

1SG 

2SG 

3SG.MASC 

3SG.FEM 

1 

2 

3PL 

INFINITIVE  

-Ø 

-t  / -Ø 

-t 

-t 

-e(n)   

-e(n) 

-e(n) 

-e(n) 

Ik pak 

Jij pak-t / Pak jij/je 

Hij pak-t 

Zij pak-t 

Wij/we pakk-en 

Jullie pakk-en 

Zij/ze pakk-en 

Pakk-en 

‘I take’ 

‘You take’ 

‘He takes’ 

‘She takes’ 

‘We take’ 

‘You take’ 

‘They take’ 

‘to take’ 

 

The target language, Dutch, allows syllables with a schwa as vocalic element. Such 

syllables can be the first syllable of a word (e.g., begin ‘beginning’ or geluid 

‘sound’), the last one (e.g., samen ‘together’, regen ‘rain’ or moeder ‘mother’), but 

they can also take a position in the middle of a word (e.g., wandelaar ‘walker’ or 

mondeling ‘oral’). A syllable with schwa is also the inflection morpheme for the 
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three identical plural forms of the verb, as shown in Table 2.2. Here the personal 

pronoun is decisive for which person is meant. 

Phonetic-phonological properties and nominal inflection 

Nominal plurals either end in a schwa (e.g., boek-� ‘books’ or in /s/ (e.g., computer-s 

‘computers’). There is no transparent rule that determines which nouns receive a 

schwa and which ones receive an /s/ (except that singular nouns ending in an 

unstressed closed syllable receive /s/, like computers ‘computers’, tafels ‘tables’ and 
molens ‘windmills’). 

Phonetic-phonological properties and adjectival inflection 

A syllable with schwa also occurs in attributive adjectives, but not in predicative 

adjectives (with few exceptions, which are not relevant for the data we investigated). 

Attributive adjectives always end in schwa, except when they agree with indefinite, 

neuter, singular nouns, as shown in examples (8a) – (8f).  The forms in (8) show 

how much overlap exists in the adjectival paradigm. 

 

(8) a.  de nieuw-e  fiets (definite, common, singular) 

     the new       bike 

b.  een nieuw-e fiets (indefinite, common, singular) 
     a     new       bike 

c.  het nieuw-e huis (definite, neuter, singular) 

     the new       house 

d.  een nieuw huis (indefinite, neuter, singular) 

     a     new    house 

 e.  (de) nieuwe huizen ((in)definite, neuter, plural) 

 (the) new     houses 

 f. (de)  nieuwe fietsen ((in)definite, common, plural) 

      (the) new      bikes 

 

In this study, we only took into account attributive adjectives that agree with definite 

and indefinite common nouns (cf. (8a) and (8b)) and attributive adjectives that agree 
with definite, neuter nouns (cf. (8c) and (8e)). The only case in which the bare 

adjective is used is when the adjective agrees with a noun with the features –DEF, –

COMMON and –PLUR (cf. (8d)). In all the other cases the combination of features is 

realised as /ə/.  

Syntax 

In Dutch, there are two possible positions in which the finite verb may 

occur: SVfinO in declarative main clauses (see (9a) and (9b)), and SOVfin in 

subordinate clauses (see (9c)). The SOV order is considered the basic order. In the 

main clause the finite verb is claimed to move out of the VP to the C position (cf. 

Den Besten, 1989). In a subordinate clause, however, this position is occupied by 

the complementiser, as in (9c), and the finite verb cannot move to this syntactic 
position. So, in matrix clauses, the learner is not only required to realise a finite verb 

(resulting most often in an inflected verb) but also to move the verb to a higher 

functional head. 
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(9) a.  de jongen   pak-tj                [VP een boek tj ] 

S                Vfin       O    

     the boy        take-3SG.PRES  a book 

     ‘The boy takes a book.’ 

b.   de jongen wilj       [VP een boek pakken tj]   

      S                Vfin                  O          Vnonfin 

      the boy   want-3SG.PRES         a book    take.NONFIN 

    ‘The boy wants to take a book.’ 

c.  omdat  de jongen  [VP een boek pakken]     wil]  
       C   S                         O       Vnonfin    Vfin 

      because the boy           a book    take-NONFIN  want-3SG.PRES 

      ‘Because the boy wants to take a book.’ 

 

2.4.2 Turkish 

 

Phonetic-phonological properties 

Turkish has syllables with final consonant clusters, but their status is not very clear. 

Lewis (1967) states that final consonant clusters (of two consonants) primarily occur 

in borrowed nouns, but that they are difficult to pronounce for L1 speakers of 

Turkish (unless the first consonant is /l/ or /r/). Therefore, an epenthetic vowel (/i/ or 
/ɪ/) is inserted within the final consonant cluster, as can be observed in examples 

(10a)-(10c), taken from Lewis (1967). 

 

(10) a.  ism � isim (‘name’) 

 b.  adl  � adıl (‘justice’) 

 c.  fikr � fikir (‘thought’) 

  

Koopman (1996) agrees with Lewis and claims that, in general, consonant clusters 

do not occur in Turkish, except in loan words. Göksel & Kerslake (2005) also agree 

with Lewis and Koopman that, in general, final consonant clusters do not occur in 

Turkish. However, they claim that consonant clusters are frequently found in word-

final position in loan words and that they do not cause pronunciation difficulties. 

Therefore, they claim that insertion of an epenthetic vowel is not necessary, as for 

example in bronz (‘bronze’). It should be noted that consonant clusters in onset 

position are much less frequent than final consonant clusters. In sum, it can be 

concluded that, in principle, originally Turkish words do not have final consonant 

clusters. If they occur, they primarily occur in borrowed nouns. Researchers, 

however, disagree with each other about whether or not these clusters are difficult to 

pronounce and whether or not an epenthetic vowel needs to be inserted. Turkish has 

a schwa-like phoneme (the /ı/). It is an unrounded, high, back vowel (Göksel & 

Kerslake, 2005: p. 11), but this phoneme is not the same as the Dutch schwa 

(Koopman, 1996: p.23), which has a mid position. Just like the schwa, it can be 

inserted as an epenthetic vowel between two consonants, e.g. in kral (‘king’), 
pronounced as kıral, or grev (‘strike’) pronounced as gırev (see Göksel & Kerslake,  

2005: p. 13). 

Turkish roots are predominantly monosyllabic, but adding suffixes results 

in polysyllabic word forms with suffixes in which the /ı/ may occur because of 
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vowel harmony. The /ı/ may even occur in word-final position, as can be viewed in 

(11a)-(11c), especially in morphemes, but also in roots (e.g., kapı ‘door’). 

 

 (11) a. adam-ı 

  man-  4SG 

  ‘the man’ 

 b. ev-in     kapı-sı 

  ev-GEN kapı-3SG 

  ‘the door of the house’ 
c. var      -dı  

 present-3SG.PAST 

 ‘he/ she /it was’  

 

Verbal inflectional morphology 

Turkish is an agglutinative language with rich inflectional morphology. Verbal 

suffixes can mark negation, modality, aspect, tense and agreement. Separate 

agreement markers for all six persons appear at the end of the finite verb complex, 

as shown in Table 2.3. A pronominal subject is not obligatory, if the subject has 

been introduced in the sentences before and if no shift of subjects has taken place. 

 
Table 2.3 Pronominal paradigm and verb inflection paradigm (present tense) in    

Turkish.  

Person and number Suffix  Example: gelmek ‘to come’ 

1SG 

2SG 

3SG.MASC/FEM 

1PLUR 

2PLUR 

3PLUR 

-um 

-sun 

-ø 

-uz 

-sunuz 

-lar  

(ben) geliyor-um  

(sen) geliyor-sun 

(o) geliyor 

(biz) geliyor-uz 

(siz) geliyor-sunuz 

(onlar) geliyor-lar 

 

The person/number agreement marker is preceded by a tense marker and the latter is 

preceded by the negation marker me- or mi-, as is shown in (12), taken from Göksel 

&  Kerslake (2005). 

 

  (12)  (ben) eve     git- me- di-m 

  (I)      house go- NEG-PF-1SG 

  ‘I didn’t go home.’ 

 
Nominal plural inflection 

Definite plurality is marked by the suffixes –ler or –lar, depending on vowel 

harmony in the word, as can be seen in (13a) and (13b).  

 

 (13) a. el- ler 

   hand- PLUR 

   ‘the hands’  
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b. Osman-lar 

   Osman-PLUR 

‘the Osmans’ 

 

However, marking plurality is less straightforward than in Dutch. If a numeral or a 

quantifying element precedes, the plural marker is not realised, as shown in (14). 

  

 (14) a. iki   el  (cf. iki *eller) 

   two hand 
   ‘two hands’ 

b. çok     elma   

 many apple 

 ‘many apples’ 

 

Adjectival inflection 

There is no inflection on attributive and predicative adjectives. The adjective 

precedes the noun. 

Syntax 

The basic word order is SOV, with the finite verb in sentence-final position (see 

(12)), though the word order is rather free because subjects may follow the finite 
verb under specific conditions.  

 

2.4.3 Moroccan Arabic 

 

Phonetic-phonological properties 

Moroccan Arabic (Harrell, 1962) does not have syllables with final consonant 

clusters. It does, however, allow consonant clusters in onsets of two consonants. 

Moroccan Arabic has a short vowel /�/, which is often pronounced as a schwa, but, 

unlike in Dutch, this phoneme does not occur in syllable-final position. 

 
Verbal inflectional morphology 

Moroccan Arabic has rich inflectional morphology for all six persons (see Table 2.4) 

and marks gender on the finite verb for second and third person singular. There is no 

infinitive in Moroccan Arabic; the third person singular masculine of the perfect is 

taken as the base form (Harrell, 1962: 41), in this case šuf (‘see’). 

 

Table 2.4 Inflection paradigm and pronominal paradigm in Moroccan Arabic. 

 Prefix  Suffix Example: šuf (‘see’) 

1SG 

2SG.MASC 

2SG.FEM 

3SG.MASC 

3SG.FEM 
1PLUR 

2PLUR 

3PLUR 

n- 

t- 

t- 

y- 

t- 
n- 

t- 

y- 

- 

- 

-i 

- 

- 
-u 

-u 

-u 

(ana) ka-n-šuf    

(nta) ka-t-šuf     

(nti) ka-t-šuf-i 

(huwa) ka-y-šuf 

(hiya) ka-t-šuf 
(hna) ka-n-šuf-u 

(ntuma) ka-t-šuf-u 

(huma) ka-y-šuf-u 
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Nominal plural inflection 

Moroccan Arabic marks plurality. However, the system for marking plurality is not 

very transparent as there are many irregular forms, as can be seen in (15a) and (15b). 

Adjectives 

Moroccan Arabic expresses the features of definiteness, gender and number in a 

clear and detailed way, as shown in the examples below in (15).  

 

 (15) a. r-ražel   le-kbir            mrid 

  the-man the-old.MASC sick.MASC 
           ‘The old man is sick.’ 

b. le-mra  le-kbira     mrida 

the-woman the-old.FEM     sick.FEM 

‘The old woman is sick.’ 

 

Moroccan Arabic differs from Dutch not only in the distinction between masculine 

(cf. (15a)) and feminine (cf. (15b)) as opposed to common and neuter in Dutch, but 

also in the fact that definiteness and gender are clearly marked on the adjective by 

adding the feminine marker –a and by the prefix le–. A predicative adjective is also 

marked for gender (and number) but not for definiteness. Moreover, the adjective 

follows the noun which it specifies. Plurality is also marked both on the noun and 
the adjective, not on the article, as can be inferred from the examples in (16a) and 

(16b).  

 

 (16) a. d-dar              le-kbira      

       the-house.FEM  the-big.FEM 

       ‘the big house’ 

 b.  d-dyur  le-kbar     

   the-houses.FEM.PLUR  the-big.FEM.PLUR  

    ‘the big houses’ 

 

When the system of adjectival marking in Moroccan Arabic and Dutch are 

compared the most striking fact is not that the involved features differ so much, but 

that there is much syncretism in Dutch. In spite of irregularities in nominal and 

adjectival inflection in Moroccan Arabic, the system is transparent, which cannot be 

claimed for Dutch.  

Syntax 

The basic word order is SVO, but the verb is often placed in first position, resulting 

in the word order VSO, or the subject is not marked independently, as in (17), in 

which the subject marker precedes the stem šuf ‘see’ and the object marker follows 

the stem. The clitic ka expresses durativity and precedes the verb, while the negation 

consisting of two elements (ma and š) clitizes around the verbal complex. 

 

 (17)   ma-  ka-   n-     šuf-               hom-  š                koll nhar     
      not-  DUR-1SG- see.IMPERF- them- NEG.PART every day 

       ‘I don’t see them every day’ 
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2.4.4 Mandarin Chinese 

 

Phonetic-phonological properties 

Like Moroccan Arabic, Mandarin Chinese does not have syllables with final 

consonant clusters. What is more, it has no coda consonants at all (except for a few 

nasals) (Wiedenhof, 2006). Another important characteristic is that most words are 

monosyllabic. In Dutch, however, polysyllabic words are frequent. In the domain of 

morphology, the formation of plural, or of an attributive adjective of a monosyllabic 

noun, adjective or verb involves adding a syllable and so creating a polysyllabic 
word. Mandarin Chinese does not have a schwa in its phoneme inventory, but 

vowels like /a/ and /e/ that appear in neutral tone are realised as a schwa 

(Wiedenhof, 2006). 

 

Inflectional morphology and syntax 

Unlike Turkish and Moroccan Arabic, Mandarin Chinese is an isolating language 

with (hardly) any inflectional morphology, as shown in (18) for verbal inflection. 

The basic word order is comparable to SVO, although the subject has more the 

character of a topic. The object is often not expressed. 

 

 (18)  Tãmen kăo  shùxué 
  3GRP   pass.exam mathematics 

  ‘They pass a test for mathematics.’ 

 

Whereas in Turkish and Moroccan Arabic the person and number (and sometimes 

also gender) is clearly and unambiguously marked on the verb, in the inflectional 

ending, (and also in the subject pronoun), this is not the case in Mandarin Chinese.  

 

 

2.5 Order of chapters 

 

As in most previous research on this topic, we will first focus on the production of 

inflectional morphology, in Chapters 3 and 4 of the present study. We will 

investigate whether Turkish, Moroccan Arabic and Mandarin Chinese adult learners 

of Dutch do, indeed, have problems producing inflectional morphology. And, 

similarly to most previous studies, we will take morphosyntactic constraints into 

account. Our study differs, however, from most previous studies, since we will also 

take phonetic-phonological constraints into account. We will investigate whether a 

combination of phonetic-phonological and morphosyntactic constraints can explain 

our production data best. However, we will not only focus on the production of 

inflectional morphemes, but also on the processing of inflectional morphemes. It 

will be questioned whether problems in the production of inflectional morphology 

are (partly) caused by problems in processing the inflectional morphemes. We will 

first focus on the interpretation of inflectional morphology (Chapter 5) by posing 
the question: Do our L2 learners interpret inflectional endings correctly? And, if 

not, do they experience problems in the perception of the phonemes serving as 

morphemes in Dutch (Chapter 6)?  



 



Chapter 3:  

/t/-final consonant clusters  

in the LESLLA corpus 

 
This chapter focuses on /t/-final consonant clusters by Turkish, Moroccan Arabic 

and Mandarin Chinese adult learners of Dutch. It implies that it focuses on the 

inflectional morpheme /t/ as well. As has been shown in the previous chapter, 

children learning their mother tongue usually acquire inflectional morphology 

completely and rather smoothly (e.g., Wexler, 1998; Blom, 2003), but adults 

learning a second language often have persistent difficulties in acquiring 

inflectional morphology (e.g., Haznedar & Schwartz, 1997; Prévost & White, 

2000), as can be inferred from the examples in (1a)–(1c). In these examples from 

the LESLLA corpus (Van de Craats, 2007; 2009), the three learners vary in their 

way of referring to a third person singular, present tense, which is expressed in 
target Dutch by adding a /t/ to the verb stem. There are three different learner 

forms: blijven in (1a), kijk in (1b) and zegte in (1c). 

 

(1) a.  maar daar          fiets     blijv-en       (Turkish speaking learner = TU) 

     but    over there bike   stay-NONFIN   

    target: maar de fiets blijft daar 

    ‘But the bike stays there.’ 

 b.  misschien kijk            sneeuwman   

            (Moroccan Arabic speaking   learner = MA) 

     maybe      look.STEM snowman   

    target: Misschien kijkt hij naar de sneeuwman 

    ‘He might look at the snowman.’ 
     c.  jongen  zeg-te    (Mandarin Chinese speaking learner = CHIN) 

    boy       say-3SG.PRES   

    target: De jongen zegt: …. 

    ‘The boy says.’ 

      

The above examples illustrate that these Turkish, Moroccan Arabic and Mandarin 

Chinese learners of Dutch have difficulties in realising inflectional morphology, 

and, in addition, that they may have different strategies in realising the finite verb. 

The Turkish learner produces a long verb form -consisting of two syllables- which 
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in Dutch cannot be distinguished from an infinitive. The Moroccan Arabic learner 

realises a bare verb form corresponding to the stem of the verb. The Mandarin 

Chinese learner takes a form -also consisting of two syllables- that matches the 

target form but adds a schwa.  

 

The aim of this chapter is to answer the question why adult Turkish, Moroccan 

Arabic and Mandarin Chinese learners of Dutch have persistent difficulties in 

acquiring inflectional morphology, but also to account for the differences observed 

between the three groups of learners when realising the third person singular of the 
present tense. It will be argued that, taking into account the native language (L1) of 

the learners, their strategies turn out to be driven by L1 constraints, whatever their 

nature is, phonetic-phonological, morphosyntactic or an interaction between both. 

In order to disentangle the impact of the two types of constraints (phonetic-

phonological and morphosyntactic), we looked at the realisation of /t/-final 

consonant clusters, not only in monomorphemic words in which /t/ is a non-

morphological phoneme (e.g., in kust (‘coast’)), but also in bimorphemic words, in 

which /t/ is a morphological marker of 3SG.PRESENT (e.g., in kus-t kiss-3SG.PRES 

(‘kisses’). 

The structure of this chapter is as follows. On the basis of L1-L2 

differences (presented in section 2.4), different patterns of dealing with consonant 
clusters in acquiring Dutch as L2 can be expected. The comparison of these patterns 

leads to the formulation of the research question and five hypotheses, which are 

presented in section 3.1. The next section (3.2) deals with method: participants, 

materials and procedure. We use two elicitation tasks in this study, which were 

different in nature: first, a semi-spontaneous film-retelling task, and second, a more 

controlled sentence imitation task. In the film-retelling task, the participants were 

asked to retell a silent movie. In a semi-spontaneous task, one has only limited 

control over the output that the participants produce. Moreover, a spontaneous task 

is more demanding for a learner than an imitation task in which the pronunciation is 

already present in the prompt. It should be mentioned that both tasks were 

originally not constructed to elicit monomorphemic and bimorphemic word forms 
(3SG.PRESENT verb forms) ending in a /t/-final consonant cluster. Section 3.3 

presents the results of the two elicitation tasks. We start with the results of the film-

retelling task, since this data can give the most realistic view of the learner’s 

language production in a communicative task. We next present the results of the 

imitation task. After having presented the results of the two tasks separately, we 

provide two comparative analyses. The first comparative analysis focuses on a 

potential task effect, the second one on a comparison between monomorphemic and 

bimorphemic word forms in both tasks. The final section (3.4) is dedicated to a 

discussion of the results and a conclusion. 
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3.1 Research question and hypotheses 

 
To answer the main research question as to Why do adult Turkish, Moroccan 

Arabic and Mandarin Chinese learners of Dutch have persistent difficulties in 

acquiring inflectional morphology? five hypotheses have been formulated. On the 

basis of the literature discussed in Chapter 2 and the differences and similarities in 

section 2.4, it is hypothesised that both phonetic-phonological and morphosyntactic 

constraints play a role in the acquisition of verb morphology of 3SG.PRES in Dutch, 

and also that both L1 and L2 constraints come into play. Consequently, the three 
groups will behave differently in their L2 patterns. 

With respect to phonetic-phonological constraints, the assumption is that 

universal phonological principles like the ‘Sonority sequencing principle’ (Selkirk, 

1982; Blevins, 1995), as discussed in Chapter 2, play a role. This principle states 

that the sonority of consonants in onsets must increase from margin to peak, 

whereas the sonority in codas must decrease from peak to margin. Following the 

principles of the sonority scale, the distance between two obstruents is smaller than 

the distance between a sonorant and an obstruent. Clusters consisting of consonants 

with a small sonority distance are marked and more difficult than clusters consisting 

of consonants with a larger sonority distance. Therefore, a coda cluster of two 

obstruents (e.g. –kt) is supposed to be more difficult to produce than a coda cluster 
of a sonorant and an obstruent (e.g. –lt). This leads to the formulation of Hypothesis 

1, which needs to be tested separately for monomorphemic and bimorphemic 

words. 

 

Hypothesis 1: 

The three groups of learners produce more non-target realisations 

in consonant clusters consisting of two obstruents than in consonant 

clusters consisting of a sonorant and an obstruent, both in 

monomorphemic and in bimorphemic words.  

 

Given that, in addition to universal phonological principles, L1 phonological 
constraints play a role as well, we summarise in Table 3.2 the relevant phonological 

characteristics of the languages under scrutiny.  
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Table 3.2. Relevant phonological characteristics of the target language (Dutch) 

and the three source languages (Turkish, Moroccan Arabic and 

Mandarin Chinese). 

 Dutch Turkish Moroccan  

Arabic 

Mandarin 

Chinese 

Consonant 

clusters in 

coda 

Syllable 

structure 

+  

 

 

(C)(C)(C)V(C)(C)(C) 

+/- 

 

 

(C)V(C)(C) 

- 

 

 

(C)CV(C) 

- 

 

 

(C)V(Cnasal) 

 

Table 3.2 shows that Dutch allows complex codas and that the source languages 
only marginally allow them (Turkish) or do not allow them at all (Moroccan Arabic 

and Mandarin Chinese). However, Moroccan Arabic has consonant clusters in onset 

position, so speakers are familiar with the phenomenon of clusters. We assume that 

Moroccan Arabic learners will be able to transfer (part of) this knowledge to 

clusters in coda position. As can be observed from Table 3.2, Mandarin Chinese not 

only disallows complex codas, it disallows singleton consonants in coda position as 

well (except for some nasals). We therefore propose different degrees of difficulty, 

as expressed in Hypothesis 2. This hypothesis is restricted to monomorphemic 

words, since phonological constraints can best be studied in monomorphemic 

words.  

 

Hypothesis 2: 
Mandarin Chinese learners have more difficulties realising 

monomorphemic words ending in a consonant cluster than Turkish 

learners and Moroccan Arabic learners. The last group is expected 

to have the least difficulties in realising coda consonant clusters. 

  

We have now formulated two hypotheses concerning phonetic-phonological 

constraints, but we assume that morphosyntactic constraints will also affect the 

acquisition of (Dutch) inflectional morphology. Relevant morphosyntactic 

characteristics of the languages under scrutiny are summarised in Table 3.3 below. 
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Table 3.3. Relevant morphosyntactic characteristics of the target language 

(Dutch) and the three source languages (Turkish, Moroccan Arabic 

and Mandarin Chinese). 

 Dutch Turkish Moroccan  

Arabic 

Mandarin 

Chinese 

Position of the 

finite verb 

Main clause: 

SVO 

Subclause: SOV 

SOV SVO/ VSO SVO 

Verbal inflection 

Infinitive 

+/- 

+ 

+ 

+ 

+ 

-  (3SG.PERF) 

- 

- 

 

As elaborated in section 2.4, Turkish has SOV word order, whereas Moroccan 

Arabic and Mandarin Chinese have SVO (or: VSO) word order. Applying this 

syntactic constraint, it can be assumed that a Turkish learner, when looking for a 

finite verb, focuses on the end of the clause (cf. Van de Craats, 2009) and 

consequently often finds a thematic verb realised as ‘stem + /ə/’. Likewise, 

Moroccan Arabic (SVO/VSO) learners focus on verb forms at the beginning of the 

sentence (cf. Van de Craats & Van Hout, 2010) and find finite verb forms in that 

part of the utterance, often a root form or an inflected form with a final /t/. Thus, 
Turkish learners focus on long, bimorphemic verb forms ending in a schwa, and use 

these forms also when they tend to realise the 3SG.PRES (see (1a)). Moroccan Arabic 

learners find both short forms (stem and stem + /t/) and long verb forms (stem + /ə/) 

in initial (first or second) position, but due to phonetic-phonological constraints 

(Moroccan Arabic allows consonant clusters in onset position but not in coda 

position) and morphosyntactic constraints (there is no infinitive in Moroccan 

Arabic, the basic verb form is the 3SG.PERF), Moroccan Arabic learners will prefer 

short verb forms in which consonant clusters are avoided (see (1b)) or short verb 

forms corresponding to the correct realisation of 3SG.PRES. There is no evidence 

available in previous research as to the verb forms that Mandarin Chinese learners 

prefer, but if Mandarin Chinese morphosyntactic characteristics play a role, they are 

expected to focus on sentence-initial positions, as the Moroccan Arabic learners do. 
Applying morphosyntactic constraints, Mandarin Chinese learners are expected to 

prefer verb forms corresponding to the stem of the verb, but not a finite form. 

Applying phonetic-phonological constraints they are hypothesised to prefer 

monosyllabic verbs without consonant clusters. Therefore, the third hypothesis is as 

follows: 
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Hypothesis 3:  

Turkish learners prefer long verb forms ending in schwa 

corresponding to the infinitive. Moroccan Arabic learners prefer 

short verb forms corresponding to the stem of the verb or the correct 

realisation of 3SG.PRES. Mandarin Chinese learners prefer short 

verb forms corresponding to the stem of the verb. 

 

If learners produce non-target realisations of consonant clusters both in 

monomorphemic words and in bimorphemic 3SG.PRES verbs, we expect them to 
realise more non-target realisations in verbs than in monomorphemic words, since 

in the latter only phonetic-phonological constraints play a role. In verbs not only 

phonetic-phonological, but also morphosyntactic constraints play a role. Therefore, 

Hypothesis 4 is as follows: 

 

Hypothesis 4: 

Learners produce more non-target realisations of consonant 

clusters in 3SG.PRES verbs than in monomorphemic words. 

 

The final hypothesis we will test concerns a potential task effect. This chapter 

presents the results of two elicitation tasks: first the results of a semi-spontaneous 
film-retelling task, next the results of a controlled sentence imitation task. To 

investigate a potential task effect, it is useful to compare the results of these two 

tasks. The tasks differ fundamentally. In the imitation task, the participants were 

asked to literally repeat the spoken stimulus. It has been shown that, if a sentence is 

too long or complex, for the participants’ linguistic processing and storage capacity, 

to be retrieved in its entirety from working memory, reconstruction will take place. 

This may result in a ‘repetition’ that is different from the original stimulus. If a 

stimulus sentence contains a morphosyntactic feature that a participant has not fully 

acquired yet (e.g., verbal inflection), the participant will change the stimulus in such 

a way that the sentence matches the participants’ own grammar (see e.g., Bley-

Vroman & Chaudron, 1994). The same is supposed to hold for the participants’ 
phonological system. If the stimulus contains, for example, complex codas that the 

participants cannot handle, they will rearrange the phonological structure of a 

lexical item in such a way that the lexical item fits the participants’ phonological 

representation. The utterance the learner produces can be considered as a reflection 

of his phonological system. The utterances in the film retelling task are a reflection 

of the learner’s own grammar as well, but in a different way. In the sentence 

imitation task, there is a target that the participant has to repeat, whereas this target 

is absent in the film retelling task. Although the participant cannot repeat the 

stimulus without storing it in his interlanguage system, we expect that the target 

will help the participant in producing the utterance. We therefore expect less non-

target realisations in the imitation task than in the film retelling task. We also 
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expect more variation between the learners in the film retellings, because the 

participants can themselves select the sentence structures and lexical items, as there 

is no target they have to repeat. This leads to the formulation of Hypothesis 5.  

 

Hypothesis 5: 

Learners perform better in the sentence imitation task than in the 

film retelling task. 

 

 

3.2. Method 

 

3.2.1 Participants 

 
The participants in this study were eight Turkish, seven Moroccan Arabic and eight 

Mandarin Chinese speaking adult learners of Dutch. The data of the Turkish and 

Moroccan Arabic learners were taken from the LESLLA corpus (see Van de Craats, 

2009). For the present study, the data base was supplemented with data from 

Mandarin Chinese learners of Dutch who were comparable to the Turkish and 

Moroccan Arabic learners with respect to proficiency level of Dutch and 

educational background. At the start of data collection, the participants’ proficiency 
level of Dutch was below or around A1, the lowest level of the Common European 

Framework of Reference for Languages (Council of Europe, 2001). They were all 

lower educated with maximally three years of secondary education.  

 

3.2.2 Materials  

 
The study is based on longitudinal data from the LESLLA corpus (Van de Craats, 

2007; 2009) and the data of the eight Mandarin Chinese learners, collected with a 

variety of semi-spontaneous and experimental tasks. Data was collected over a 

period of 15-18 months and is divided into three cycles of 5-6 months. In each 

cycle, the same tasks were administered, varying from open-ended (film retellings, 
picture-story telling), to more controlled (sentence completion), and strictly 

controlled (oral sentence imitation) tasks. The tasks used for this study are two tasks 

from the first cycle: a semi-spontaneous film retelling task and a sentence imitation 

task. In the first task, the participants were asked to retell the film Father and 

Daughter (Jennings, Thijssen & Dudok de Wit, 2000) they had been watching 

before. The protagonist in this task is a girl, the daughter. The story can only be told 

from her perspective, which makes it fairly easy to obtain 3SG.PRRES verb forms. 

The original purpose of the task was to determine whether learners were completely 

unaware of specific basic morphosyntactic aspects or whether errors were made due 

to the stress or cognitive load of a spontaneous speaking task. In the sentence 

imitation task, the participants had to repeat 77 sentences divided into three parts 
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(see Appendix A). The length of the sentences varied between six and twelve 

words, with a mean length of 8.2 words per sentence. The original aim of this task 

was to test whether the L2 learners were able to (re)produce grammatical structures 

which they had been exposed to in class. These structures included subject-verb 

agreement, obligatory presence of a subject, subject-verb inversion, possessive 

constructions, copula ‘be’, word order (VO/OV) in main clauses and subordinate 

clauses. The imitation task was initially not intended to measure phonological 

difficulties, but it did contain several target monomorphemic words and verb forms.  

 

3.2.3 Procedure  

 
The speech samples were all recorded on a Sony minidisc player and were 

orthographically transcribed in PRAAT (Boersma, 2003). The audio-files of almost 

2,000 utterances of the first cycle of the film retelling task were scanned for 

relevant items (i.e. monomorphemic words ending in a /t/-final consonant cluster 

and verbs representing 3SG.PRES). The selected items were transcribed by one 

transcriber. If she felt uncertain, another transcriber checked the item as well. In 

case of disagreement the item was excluded from any further analysis. Next, the 

1,160 utterances of the sentence imitation task of the LESLLA corpus and the data 

of the eight Mandarin Chinese learners (1,500 additional utterances, film retelling 
plus sentence imitation) were examined for relevant items.   

 

 

3.3. Results 

 
As indicated above, we scanned both the utterances of the (semi)spontaneous 

retelling task and those of the sentence imitation task. As the character of the tasks 

is quite different in that a spontaneous task is more demanding for a learner than a 

task in which the pronunciation is already present in the prompt, the results will be 

presented and discussed separately. We start with the results of the semi-

spontaneous film retelling task.  
 

3.3.1 Film retelling task 

 
In this section, we present the results of the film retelling task, focusing on the 

realisation of the third person singular, present tense (3SG.PRES) in bimorphemic 

words – inflected verbs – and on codas with consonant clusters ending in /t/ in 

monomorphemic words.  

 

Verbs 

We scanned all 3SG.PRES verb forms that require a consonant cluster in target 

Dutch. All verbs with a stem ending in a sonorant or obstruent were included, 
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which means that adding an inflectional /t/ yields a consonant cluster. For the 

classification of the variants produced by the L2 learners, we distinguished four 

categories, depending on the presence or absence of an inflectional /t/ and the 

absence or presence of a /ə/, as explained in (2).  

 

(2) Learner variants in 3SG.PRES verbs 

1.        stem+/t/, correct realisation of consonant cluster (stem + /t/) 

Zij   komt                   met   de  vriendin  (MA) 

She  come.3SG.PRES  with  the girlfriend 
‘She comes with the girlfriend.’ 

2. a. schwa insertion within the consonant cluster: (stem + /ə/ + /t/  

vader      roepet     (MA)  

father     call.3SG.PRES 

target: vader roept 

‘She calls her father.’  

b. schwa addition to the consonant cluster: (stem + /t/ + /ə/) 

dokter  vraagte          hoe  gaat  baby  (CHIN ) 

doctor  ask.3SG.PRES  how goes baby 

target: de dokter vraagt hoe het gaat met de baby. 

‘The doctor asks how the baby is doing.’ 
3.        − /t/, verb stem, no inflectional ending 

nog  niet  kom              naar  huis   (MA) 

yet   not   come.STEM  to      home 

target: hij komt nog niet naar huis. 

‘He does not come home yet.’  

   4.            − /t/, + /ə/, long form (stem + /ə/; written as -en) 

fiets     vallen     (TU) 

bike     fall.NONFIN 

target: de fiets valt 

‘The bike falls.’ 

 
The first category, stem + /t/, contains correct Dutch verb forms.1 Adding the 

inflectional /t/ to the stem of a verb most often yields a verb form ending in a 

consonant cluster (most verb stems have a final consonant). The L2 learner may 

avoid these consonant clusters and realise non-target, simpler verb forms. 

Categories 2 to 4 all concern verb forms that do not contain a consonant cluster; 

                                                
1
 We only took into account verbs consisting of an infinitive ending on /ə/. The few 

monosyllabic verbs like zien (‘to see’) and gaan (‘to go’) were not included in the 
analysis, as in these verbs, addition of  /t/ of the third person singular does not yield 

a consonant cluster: ziet (‘sees’),  gaat (‘goes’). 
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categories 3 (stem) and 4 (long form), in addition, lack the inflectional morpheme. 

Category 2 presents a simpler phonological form, the consonant cluster being 

dissolved by adding a vowel element (making the verb form bisyllabic). Table 3.4 

presents the results for the realisation of clusters with /t/ in verbs.  

 

Table 3.4. Mean number (proportions) and standard deviations (between 

brackets) of correct and non-target realisations in verbs (3SG), film 

retelling task. 

 1:  + /t/,  

correct 
realisation 

cluster 

2:  + /t/, +/ə/,   

/ə/ insertion in 
cluster 

3:  − /t/,  

verb stem   

4:  −/t/, + /ə/,  

long form  

Turkish    (n=8) 
Moroccan (n=7)  

Chinese     (n=8) 

Mean 

.116   (.099) 

.347   (.248)  

.181   (.179) 

.215   (.175) 

.017   (.031) 

.095   (.179) 

.073   (.093) 

.062   (.101) 

.097   (.111) 

.219   (.194) 

.239   (.168) 

.185   (.158) 

.771   (.157) 

.339   (.170) 

.507   (.265) 

.539   (.197) 

 

To test the hypotheses we set up, four repeated measures analyses on the 3SG.PRES 

realisation were conducted with the different categories as dependent variables, 

‘cluster type’ (sonorant vs. obstruent) as within-subject variable and ‘L1’ (Turkish, 

Moroccan Arabic or Mandarin Chinese) as between-subjects variable. Table 3.5 

shows the results of the four analyses. 

 

Table 3.5. Results of the statistical analyses on the factors ‘L1’ and ‘cluster type’; 

p-values and η
2 
between brackets (if significant), film retelling task. 

Category  / factor L1 background Cluster type L1 x Cluster 

type 

1: correct 
2: /ə/ insertion 

3: deletion 

4: /ə/ instead of /t/ 

.092    

.395 

.214 

.005   (.407) 

.003   (.374) 

.889 

.944 

.068    

.528 

.570 

.770 

.852 

 

Table 3.5 shows a significant effect for ‘cluster type’ when the proportion of correct 

realisations is taken as the dependent variable (F (1,20) = 11.93, p<.01, η2 = .374). 

The participants had more correct realisations in sonorant clusters (30.5% correct) 

than in obstruent clusters (14.6% correct). We did not find a significant L1 effect, 

nor an interaction between ‘L1 background’ and ‘cluster type’. However, a trend is 

visible for the factor ‘L1 background’, with a p-level less than .10 (F (2,20) = 2.70, 

p<.10, η2 = .213). Given the hypothesis we formulated, we could have applied a 

one-directional test, which means that a p-value less than .10 is significant. Further, 

we found a significant L1 effect when we take the number of substitutions of /t/ by 
/ə/ as the dependent variable (F (2,20) = 6.87, p<.01, η2 = .407). Post-hoc 
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comparisons (Bonferroni) showed that the Turkish learners had more substitutions 

(77.1%) than the Moroccan Arabic learners (33.9%). However, the Turkish learners 

did not differ from the Mandarin Chinese learners (50.7% substitutions) and the 

Mandarin Chinese and Moroccan Arabic learners did not differ from each other 

either. The Turkish learners appear to have a preference for long verb forms, 

corresponding to the Dutch infinitive. 

With regard to category 2 in the classification of non-target realisations we 

focused on schwa insertion in verbs to detect phonological difficulties. Here, the 

verb form is incorrect, though the inflectional /t/ has been realised. This is clearly a 
phonological strategy to avoid the cluster, as the inflectional /t/ is realised. We 

decided to calculate the number of insertions compared to the number of verb forms 

in which the inflectional /t/ has been realised, i.e. the number of insertions divided 

by the number of insertions plus the number of correct realisations. This would give 

us an indication of the phonological difficulties the participants experienced. Table 

3.6 gives an overview of these proportions. 

 

Table 3.6. Number of schwa insertions compared to the number of correct 

realisations and schwa insertions. 

Participants/ category schwa insertions 

correct items + schwa insertions 

Turkish (n=8) 

Moroccan  (n=7) 

Chinese (n=8) 

Mean 

.133   (.257) 

.122   (.218) 

.183   (.204) 

.146   (.226) 

 

It can be inferred from Table 3.6 above that, when schwa insertions are related to 

the total number of verb forms with an inflectional /t/, the participants produced 

14.6% insertions on average. The difficulties that participants experienced in these 

cases are purely phonological difficulties. From a morphological point of view, 

verb forms in which a schwa is inserted are realised correctly, as the /t/ is realised 

correctly. Thus, in almost 15% of the cases, we can be sure that participants had 

phonological difficulties realising 3SG.PRESENT. Nevertheless, inspection of the 

individual data revealed that of the 23 participants, only nine participants applied 

insertion as a strategy at least once. One Moroccan Arabic learner inserted a schwa 

in 58.3% of the cases. Therefore, schwa insertion to avoid consonant clusters 

appears to be an individual strategy. There was no significant difference between 
the language groups (F (2,20) = .156, n.s.). 

 

Monomorphemic words 

Next, we studied the realisation of /t/-final consonant clusters in monomorphemic 

words in order to find evidence for phonological constraints in the realisation of 

these consonant clusters. Non-target realisations of consonant clusters in 
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monomorphemic words point to phonological difficulties, as /t/ is not an 

inflectional morpheme in monomorphemic words, but part of the word itself. In the 

entire database, we observed only 101 monomorphemic words ending in a 

consonant cluster with coda-final /t/ in our film retelling corpus. Eighteen of these 

words were non-target realisations. Besides, we observed a lot of variation within 

the three learner groups. Inspection of the individual results revealed that eleven of 

the 23 participants realised five or fewer occurrences of /t/-final consonant clusters. 

Furthermore, four participants did not realise any monomorphemic word ending in 

a consonant cluster at all. Only one Turkish, four Moroccan Arabic and three 
Mandarin Chinese learners realised more than five monomorphemic words ending 

in a /t/-final cluster. This number was too small to perform a quantitative analysis 

on the monomorphemic words in the film retelling task.  

 

3.3.2 Sentence imitation task 

 
Verbs 

We counted 3SG.PRES verb forms. Although the task contained more 3SG.PRES verb 

forms, only 15 of them had a targeted /t/-final cluster. We selected only those verb 

forms in which the coda-final /t/ was not followed by an onset beginning with a 

stop, as the word-final /t/ cannot be well distinguished from the following stop, 
particularly if it is a dental stop, as illustrated  in (3a).  

 

(3)  a.   Die meneer zegt dat je bus later komt. 

   ‘That man says  that your bus will be late.’ 

    b.   De dokter vraagt of het goed gaat met de baby. 

        ‘The doctor asks if everything is fine with the baby.’ 

 

When a participant produces the utterance [zεxtαt] (as in (3a)), it is impossible to 

distinguish between ‘zeg dat’ or ‘zegt dat’. No confusion is possible in (3b). The 15 

target verbs appeared in the imitation in 68.7% of the cases, correct or incorrect. If 

the learners realised no verb at all or a completely different verb (e.g., loopt (walks) 
instead of speelt (plays)), this verb was excluded from any further analysis. The 

number of (non-target) realisations of verb forms was counted, regardless of the 

sentential structure of the utterances. For example, the utterances in (4) are treated 

as similar, although their sentential structure is different. In both cases, the verb is 

realised correctly, even though the word order is not correct in the first utterance. 

 

(4)      Stimulus:  Ken je iemand die bij de post werkt? 

     (Do you know someone who works at the post office?) 

        Response 1:  Ken iemand werkt post? 

         Response 2: Ken je iemand die post werkt? 
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We distinguished the same categories as we did for the film retelling task (see Table 

3.4). Table 3.7 presents the results of the 3SG.PRES verb forms. 

 

Table 3.7. Mean number (proportions) and standard deviations (between 

brackets) of correct and non-target realisations in verbs (3SG), sentence imitation 

task. 

 1: + /t/,  

correct 

realisation of 

cluster 

2: + /t/, +/ə/, 

 /ə/ insertion 

in cluster 

3: − /t/,  

verb stem   

4: −/t/, + /ə/,  

long form  

Turkish    (n=8) 
Moroccan (n=7)   

Chinese     (n=8) 

Mean 

.571   (.177) 

.724   (.129) 

.373   (.187) 

.556   (.164) 

.040   (.058) 

.033   (.087) 

.091   (.121) 

.055   (.089) 

.303   (.180) 

.210   (.113) 

.465   (.175) 

.326   (.165) 

.087   (.094) 

.033   (.087) 

.072   (.112) 

.064   (.098) 

 
We again conducted four repeated measures analyses on the 3SG.PRES realisation to 

test the hypotheses we had set up. The different categories were taken as dependent 

variables, ‘consonant type’ (sonorant vs. obstruent) as within-subject variable and 

‘L1’ (Turkish, Moroccan Arabic or Mandarin Chinese) as between-subjects 

variable. Table 3.8 provides the results of these analyses. 

 

Table 3.8. Results of the statistical analyses on the factors ‘L1’ and ‘cluster type’ 

for the verbs; p-values and η
2 

between brackets (if significant), 

sentence imitation task. 

 L1 background Cluster type L1 x Cluster type 

1: correct 

2: /ə/ insertion 

3: deletion 

4: /ə/ instead of /t/ 

.002   (.465) 

.465 

.023   (.313) 

.651 

.000   (.677) 

.481 

.000   (.610) 

.014   (.264) 

.057 

.352 

.042   (.272) 

.454 

 

Table 3.8 gives a significant effect for ‘L1 background’ (F (2,20) = 8.71, p<.01, η2 
= .465) and ‘cluster type’ (F (1,20) = 41.95, p<.000 η2 = .677) when the proportion 

correct realisations is taken as the dependent variable. Post-hoc comparisons 

(Bonferroni) showed that the Moroccan Arabic learners (72.4% correct) performed 

better than the Mandarin Chinese learners (37.3% correct). The Turkish learners 

(57.1% correct) did not differ significantly from the Moroccan Arabic and the 

Mandarin Chinese learners. Furthermore, we did not find an interaction between 

‘L1 background’ and ‘cluster type’. Next, we did an analysis with ‘schwa insertion’ 

as the dependent variable, but this yielded no effects. An analysis with ‘deletion’ as 

dependent variable showed two main effects (‘L1 background’: (F (2,20) = 4.56, 

p<.05, η2 = .313) and ‘cluster type’: (F (1,20) = 31.31, p<.000, η2 = .610)) and a 

two-way interaction (‘L1 background’ x ‘cluster type’: (F (2,20) = 3.73, p<.05, η2 
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= .272)). Post-hoc comparisons (Bonferroni) revealed that the Mandarin Chinese 

learners produced more deletions (46.5%) than the Moroccan Arabic learners 

(21.0%). The Turkish learners (30.3% deletions) did not differ from the Mandarin 

Chinese and the Moroccan Arabic learners. Regarding ‘cluster type’, it can be 

concluded that more deletions were made in obstruent clusters (50.6%) than in 

sonorant clusters (21.2%). We found a significant interaction between ‘L1 

background’ and ‘cluster type’. This interaction is illustrated below in Figure 3.1. 

 

 
Figure 3.1. Interaction between the factors ‘cluster type’ (sonorant cluster or 

obstruent cluster) and ‘L1’ (Turkish, Moroccan or Chinese). 

 

It can be inferred from Figure 3.1 that the differences between the two cluster types 

are not the same in the three language groups. The difference between the sonorant 

and the obstruent clusters is larger for the Turkish participants than for the 

Moroccan Arabic and Mandarin Chinese participants. Finally, we took the category 

‘schwa instead of /t/’ as dependent variable. We found a significant main effect for 

‘cluster type’ (F (1,20) = 7.17, p<.05, η2 = .264), indicating that the participants 

showed more realisations of schwa instead of /t/ in obstruent clusters (11.8%) than 

in sonorant clusters (3.3%).  
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Monomorphemic words 

We next studied the realisation of /t/-final consonant clusters in monomorphemic 

words. This could give us an indication of phonological difficulties. We 

distinguished the following three categories, given in (5).  

 

(5) Learner variants in monomorphemic words ending in a /t/ final 

consonant cluster 

1. correct realisation of the consonant cluster 

Pas om kwart over zes vertrekt trein   (MA) 
‘The train will not leave until a quarter past six.’ 

2. schwa addition to the consonant cluster 

Ken jij iemand in die poste werk (target form: post) (MA) 

‘do you know someone who works at the post office?’ 

3. /t/ deletion in coda                

Ken jij ieman heef baby twee maanden    (CHIN)  

(target form: iemand2)  

‘Do you know someone who has a two months old baby?’ 

 

Category 1 contains correct Dutch monomorphemic words ending in a /t/-final 

consonant cluster. In the second category, the learner adds a schwa to the consonant 
cluster, which results in a bisyllabic word form. The last category contains word 

forms in which the final consonant (the /t/) has been deleted. Table 3.9 presents the 

results of the monomorphemic words. 

 

Table 3.9.  Mean number (proportions) and standard deviations (between 

brackets) of correct and non-target realisations in monomorphemic 

word, sentence imitation task. 

 1: correct 

realisation cluster 

2: /ə/ addition to 

the cluster 

3: /t/ deletion  

in coda 

Turkish        (n=8) 

Moroccan    (n=7)  

Chinese        (n=8) 

Mean 

.687   (.279) 

.889   (.126) 

.344   (.212) 

.629   (.311) 

.107   (.176) 

.007   (.027) 

.088   (.107) 

.070   (.127) 

.206   (.219) 

.105   (.130) 

.569   (.213) 

.301   (.277) 

 

We conducted three repeated measures analyses on the monomorphemic words to 
test the hypotheses we had formulated. The different categories (correct realisation, 

schwa addition to the cluster and /t/ deletion) were taken as dependent variables, 

‘cluster type’ (sonorant vs. obstruent) as within-subject variable and ‘L1’ (Turkish, 

                                                
2
 Although the underlying final consonant is a /d/, this consonant is pronounced as 

/t/ as a result of the final devoicing rule in Dutch. 
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Moroccan Arabic or Mandarin Chinese) as between-subjects variable. The results of 

these analyses are provided below in Table 3.10. 

 

Table 3.10. Results of the statistical analyses on the factors ‘L1’ and ‘cluster type’ 

for the monomorphemic words; p-values and η
2 

between brackets (if 

significant), sentence imitation task. 

Category  / factor L1 background Cluster type L1 x Cluster type 

1: correct 

2: /ə/ addition 

3: /t/ deletion 

.000   (.731) 

.052 

.000   (.671) 

.002   (.388) 

.021   (.238) 

.053 

.133 

.119 

.741 

 

It can be observed from Table 3.10 that we found a significant effect for the factor 

‘L1 background’ (F (2,20) = 27.24, p<.000, η2 = .731) when taking the proportions 

correct as the dependent variable. Post-hoc comparisons (Bonferroni) showed that 

all language groups differed from each other. The Moroccan Arabic learners 

performed best (88.9% correct), followed by the Turkish learners (68.7% correct). 

The Mandarin Chinese learners performed worst (34.4% correct). We also found a 

significant effect for the factor ‘cluster type’ (F (1,20) = 12.66, p<.01, η2 = .389), 

indicating that the participants had more correct realisations in sonorant clusters 

(72.5%) than in obstruent clusters (53.2%). We did not find a significant interaction 

between both factors. Next, we took the proportions of schwa addition as the 
dependent variable. This analysis yielded a significant effect for ‘cluster type’ (F 

(1,20) = 6.23, p<.05, η2 = .238). The participants realised more schwa additions in 

obstruent clusters (11.4%) than in sonorant clusters (2.6%). We did not find a 

significant effect for ‘L1 background’, nor for the interaction between ‘L1 

background’ and ‘cluster type’. We finally conducted an analysis with ‘/t/ deletion’ 

as the dependent variable. We found a strong effect for ‘L1 background’ (F (1,20) = 

20.43, p<.000, η2 = .671). It appeared from post-hoc comparisons (Bonferroni) that 

the Mandarin Chinese participants had more /t/ deletions (56.9%) than both the 

Turkish (20.6%) and the Moroccan Arabic (10.5%) participants. The Turkish and 

Moroccan Arabic participants did not differ from each other. We did not observe 

significant effects for ‘cluster type’ and for the interaction between ‘L1 
background’ and ‘cluster type’. Summarising the results, it can be stated that we 

found effects for both ‘L1 background’ and ‘cluster type’, but we did not find an 

interaction between these two factors.  

 

3.3.3 Comparative analyses 

 
Comparing the two tasks 

We will now focus on a comparative analysis to test for a potential task effect. We 

compared the tasks on verbs. Unfortunately, it was not possible to compare the 

tasks on monomorphemic words, since we obtained too few occurrences of 
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appropriate monomorphemic words in the film retelling task to do any statistical 

analysis. We took the proportions of correct realisations as the dependent variable, 

the factors ‘task’ and ‘cluster type’ as within-subject variable and the factor ‘L1 

background’ as between-subjects factor.3 The results showed a strong effect for the 

factor ‘task’ (F (1,20) = 51.37, p<.000, η2 = .720), indicating that the participants 

had more correct realisations in the sentence imitation task (50.9%) than in the film 

retelling task (22.5%). However, we also found interactions between ‘task’ and ‘L1 

background’ (F (2,20) = 3.94, p<.05, η2 = .282) and between ‘task’ and ‘cluster’ (F 

(1,20) = 8.15, p=.01, η2 = .290). The interaction between ‘task’ and ‘L1 
background’ is plotted below in Figure 3.2. 

 

 
Figure 3.2. Interaction between the factors ‘task’ (sentence imitation or film 

retelling) and ‘L1’ (Turkish, Moroccan or Chinese). 

 

                                                
3 In addition to the factor ‘task’, we included in this analysis all factors that 
appeared to be significant in the previous analyses. However, we will not discuss 

these factors again. 
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It can be discerned from the plot in Figure 3.2 that the differences between the two 

tasks are not the same for the three participant groups. The Turkish and Moroccan 

Arabic participants have more problems realising 3SG.PRES verbs in the film 

retelling task than in the sentence imitation task. This holds for the Mandarin 

Chinese participants as well, but the difference between both tasks is smaller for the 

Mandarin Chinese participants than for the Turkish and Moroccan Arabic 

participants. That is to say, the Mandarin Chinese participants had, overall, more 

difficulties realising 3SG.PRES verbs correctly. The second interaction, between 

‘task’ and ‘cluster type’, is illustrated in Figure 3.3 below. 
 

 
Figure 3.3. Interaction between the factors ‘task’ (imitation or film retelling) and 

‘cluster type’ (sonorant cluster or obstruent cluster). 

 

The plot in Figure 3.3 shows that the differences between the tasks are not the same 

for the two types of clusters. Participants realised more correct realisations of 

sonorant clusters in the sentence imitation task than in the film retelling task. This 

holds for the realisation of obstruent clusters as well, but the differences between 

the two tasks are smaller for these types of clusters. 
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Comparing monomorphemic words and verbs 

We conducted one more repeated measures analysis, solely on the data of the 

sentence imitation task. We wanted to know whether participants had more 

difficulties realising /t/-final consonant clusters correctly in verbs than in 

monomorphemic words, as was hypothesised. The ‘proportions correct’ was taken 

as the dependent variable, ‘cluster type’ and ‘morphological status’ 

(monomorphemic word or verb) as within-subject variable and ‘L1 background’ as 

between-subjects variable.4 The results showed an effect for ‘morphological status’ 

(F (1,20) = 10.49, p<.01, η2 = .344). Participants had more difficulties realising /t/-
final consonant clusters when /t/ is an inflectional ending (50.7% correct) than when 

/t/ is part of the word itself (62.9% correct). However, we should be careful when 

interpreting this main effect, since we also found an interaction between 

‘morphological status’ and ‘cluster type’. Figure 3.4 illustrates this interaction. 

 

 
Figure 3.4. Interaction between the factors ’lexical category’ (monomorphemic 

word or verb) and ‘cluster type’ (sonorant cluster or obstruent cluster). 

                                                
4
 In addition to the factor ‘morphological status’, we included in this analysis all 

factors that had already been shown to be significant in the previous analyses. 

However, we will not mention these factors again.  
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The plot in Figure 3.4 shows that the differences between the two cluster types are 

smaller for the monomorphemic words than for the verbs. 

 

 

3.4. Conclusion and discussion 

 
The aim of this study was to get a better understanding of the difficulties that 

Turkish, Moroccan Arabic and Mandarin Chinese learners of Dutch have in 
realising inflectional morphology. We formulated five hypotheses in order to 

answer the research question ‘Why do adult Turkish, Moroccan Arabic and 

Mandarin Chinese learners of Dutch have persistent difficulties in acquiring 

inflectional morphology?’ We will repeat these hypotheses below before discussing 

the outcomes one by one.  

 

Hypothesis 1: 

The three groups of learners produce more non-target realisations 

in consonant clusters consisting of two obstruents than in consonant 

clusters consisting of a sonorant and an obstruent, both in 

monomorphemic and in bimorphemic words.  

 

This hypothesis was supported by the outcomes. In the sentence imitation task, we 

found an effect for the factor ‘cluster type’ in both verbs and in monomorphemic 

words. Participants achieved more correct realisations in sonorant clusters than in 

obstruent clusters. We observed the same in the film retelling task. In this task, the 

effect could only be established for verbs, since there were too few occurrences of 

monomorphemic words. The conclusion is that general phonological constraints 

play an active role in adult second language acquisition. We have to qualify this 

conclusion because of three interaction effects. We found an interaction in the 

sentence imitation task between ‘L1 background’ and ‘cluster type’ with the 

proportion of deletions as the dependent variable. The differences between sonorant 
and obstruent clusters were larger for the Turkish participants than for the Mandarin 

Chinese and Moroccan Arabic participants (see Figure 3.1). This might have to do 

with the fact that Moroccan Arabic and Mandarin Chinese do not allow consonant 

clusters in coda position, whereas they are marginally allowed in Turkish. Although 

there are examples in Turkish of word-final consonant clusters consisting of two 

obstruents (e.g., üst (‘top’) or ask (‘love’)), clusters consisting of two sonorants 

(e.g., alarm (‘alarm’)) or of a sonorant plus an obstruent (e.g., ilk (‘first’) or genç 

(‘young’)) appear to be more frequent (Göksel & Kerslake, 2005: 13). Therefore, 

the difference between sonorant and obstruent clusters is larger for the Turkish 

participants than for the other two participant groups. We also found an interaction 

between ‘task’ and ‘cluster type’, indicating that the differences between the two 
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types of clusters are larger in the imitation task than in the film retelling task (see 

Figure 3.3). This interaction seems to be the result of a floor effect. The scores of 

the obstruent clusters become quite low in the film retelling, which automatically 

means that they approach the bottom line of zero realisations of the final /t/. The 

third and last interaction, between ‘morphological status’ and ‘cluster type’, shows 

that the differences between the two types of clusters are larger for verbs, the 

bimorphemic words,  than for monomorphemic words (see Figure 3.4). This would 

mean that adding a /t/ creates more problems for the learners. Furthermore, only 

phonetic-phonological constraints play a role in realising monomorphemic words. 
In verbs, however, morphosyntactic constraints also play a role. Realising verbal 

word forms is therefore more difficult than realising monomorphemic word forms. 

It also appears to be more difficult to realise obstruent clusters. The combination of 

realising a verb plus realising an obstruent cluster is an even more complex task. 

That is to say, a floor effect is also part of the cause in this interaction. All patterns 

point to the conclusion that the realisation of obstruent clusters causes more 

problems than the realisation of sonorant clusters, in all learner groups and in all 

conditions. 

 

Hypothesis 2: 

Mandarin Chinese learners have more difficulties in realising 

monomorphemic words ending in a consonant cluster than Turkish 

learners and Moroccan Arabic learners. The last group is expected 

to have the least difficulties in realising coda consonant clusters. 

 

This hypothesis could only be investigated for the sentence imitation task, as there 

were too few occurrences of monomorphemic words in the film retelling task. The 

sentence imitation task gave evidence that the Mandarin Chinese participants 

experienced most difficulties realising monomorphemic words ending in a /t/-final 

consonant cluster, followed by the Turkish participants. The Moroccan Arabic 

participants had the least difficulties realising coda consonant clusters in 

monomorphemic words. The Mandarin Chinese participants realised these 
monomorphemic words correctly in only 34.4% of the occurrences. This implies 

that the Mandarin Chinese participants had major phonological problems realising 

/t/-final consonant clusters correctly: they did not realise them correctly in almost 

two out of three words ending in a consonant cluster. Therefore, we conclude that 

phonetic-phonological constraints have a severe prohibitive impact on the 

realisation of /t/-final consonant clusters by Mandarin Chinese learners. Phonetic-

phonological constraints have a prohibitive but less pervasive impact in Turkish 

(68.7% correct) and Moroccan Arabic (88.9% correct) learners, as they produce 

fewer non-target realisations in monomorphemic words ending in a /t/-final 

consonant cluster. The conclusion is that Hypothesis 2 is supported by the results of 

our corpus study.  
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Hypothesis 3:  

Turkish learners prefer long verb forms ending in schwa 

corresponding to the infinitive. Moroccan Arabic learners prefer 

short verb forms corresponding to the stem of the verb or the correct 

realisation of 3SG.PRES. Mandarin Chinese learners prefer short 

verb forms corresponding to the stem of the verb. 

 

We checked for L1 effects in the three types of non-target realisations (/ə/ addition, 

/t/ deletion and substitution of /t/ by /ə/). We first focused on the film retelling task. 
In this task, we observed an L1 effect for ‘substitutions of /t/ by /ə/’ as the 

dependent variable. In accordance with the hypothesis, the Turkish learners 

produced more substitutions (i.e., long verb forms corresponding to the infinitive) 

than the Moroccan Arabic learners. Contrary to what we had expected, the 

differences between the Turkish and Mandarin Chinese learners turned out not to be 

significant. The Turkish learners did not produce more substitutions than the 

Mandarin Chinese learners. The absence of a difference might be due in part to the 

large variation we observed within the Mandarin Chinese group. In the sentence 

imitation task we found an L1 effect when we took the number of /t/ deletions as 

the dependent variable. The Mandarin Chinese learners produced more deletions 

(i.e., short verb forms corresponding to the stem of the verb) than the Moroccan 
Arabic learners, but again they did not differ from the Turkish learners. This 

outcome provides partial support for our hypothesis, as the Mandarin Chinese 

learners were expected to produce more deletions (i.e., short verb forms 

corresponding to the stem of the verb) than the two other groups. A second outcome 

that does not confirm the hypothesis is that the Turkish group did not perform 

different from the Moroccan Arabic group. There was a lot of variation within the 

Turkish learner group, which explains the absence of clear differences with the two 

other groups. The implication is that several Turkish learners preferred stem forms. 

We did not obtain the same results in the film retelling task as in the 

sentence imitation task. In the film retelling task, we found an L1 effect when we 

took ‘substitutions of /t/ by /ə/’ as the dependent variable. The Turkish learners had 
a preference for long verb forms when trying to realise 3SG.PRES verb forms. In the 

sentence imitation task, we did not find this preference for the Turkish learners. 

However, we did find that in this task, the Mandarin Chinese learners had more 

deletions (short verb forms) than the Moroccan Arabic learners. The Moroccan 

Arabic learners produced most correct realisations, but, when they did not realise 

3SG.PRES verb forms correctly, they preferred short verb forms corresponding to the 

stem of the verb as well. Thus, the Turkish learners produced more long verb forms 

in the film retelling task than in the sentence imitation task and the Mandarin 

Chinese learners produced more short verb forms (/t/ deletions) in the sentence 

imitation task than in the film retelling task. It might be the case that the Turkish 

learners produced more long verb forms in the film retelling task, because there was 
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no clear target of 3SG.PRES they had to repeat. They relied on their L1 sentence 

structure and on their favourite (non-target) verb form in a (semi) spontaneous task 

in which no clear target was present. In the sentence imitation task, the 

pronunciation is present in the prompt, which may have led the Turkish learners to 

use fewer long verb forms in this task. 

 

Hypothesis 4: 

Learners produce more non-target realisations of consonant 

clusters in 3SG.PRES verbs than in monomorphemic words. 

 

This hypothesis could only be tested for the sentence imitation task, since there 

were too few occurrences of monomorphemic words ending in a /t/-final consonant 

cluster in the film retelling task to compare them with the bimorphemic 3SG.PRES 

verbs. We did indeed find an effect for the factor ‘morphological status’, which is 

consistent with Hypothesis 4. This indicates that participants produced more non-

target realisations of /t/-final consonant clusters when /t/ was a morpheme (verbs) 

than when /t/ was part of the word itself (monomorphemic words). This not only 

provides evidence that phonetic-phonological constraints play a role in acquiring 

inflectional morphology, but also that morphosyntactic constraints come into play. 

If only phonetic-phonological constraints played a role, we would have found the 
same number of non-target realisations in 3SG.PRES verb forms as in 

monomorphemic words.  

 

Hypothesis 5: 

Learners perform better in the sentence imitation task than in the 

film retelling task.  

 

Unfortunately, we could only test this hypothesis for 3SG.PRES verb forms, since 

there were too few realisations of monomorphemic words ending in a /t/-final 

consonant cluster in the film retelling task. We did find a task effect: the 

participants produced more correct realisations of verbs in the sentence imitation 
task than in the film retelling task. However, we should be careful interpreting this 

result, since we also found significant interactions between ‘task’ and ‘L1 

background’ and between ‘task’ and ‘cluster type’. The interaction between ‘task’ 

and ‘L1 background’ shows that the differences between the two tasks are smallest 

for the Mandarin Chinese participants (see Figure 3.2). They do not only experience 

difficulties realising 3SG.PRES verb forms in the film retelling task, but also in the 

sentence imitation task. That is to say, overall, they have more difficulties realising 

3SG.PRES verb forms correctly. The interaction between ‘task’ and ‘cluster type’ 

shows that the differences between the imitation task and the film retelling task are 

greater for sonorant clusters than for obstruent clusters (see Figure 3.3). This is due 
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to the fact that, in general, the participants have more difficulties realising obstruent 

clusters than sonorant clusters. 

Summarising the results, this study has shown that Turkish, Moroccan Arabic and 

Mandarin Chinese learners of Dutch have difficulties realising /t/-final consonant 

clusters in both monomorphemic and bimorphemic words (verbs). We provided 
evidence that phonetic-phonological constraints play a role in the acquisition of 

inflectional morphology. First, if phonetic-phonological constraints did not play a 

role, we would not have observed non-target realisations of monomorphemic words 

ending in a /t/-final consonant cluster. In monomorphemic words, /t/ is part of the 

word itself, so only phonetic-phonological constraints come into play. Second, we 

found an effect for the type of consonant cluster that should be realised. This effect 

was observed in both monomorphemic words and verbs. Obstruent consonant 

clusters (in which the so-called sonority distance is relatively small) appeared to be 

more difficult to produce than sonorant consonant clusters (in which the sonority 

distance is relatively large). If phonology had not played a role, we would not have 

found an effect for the type of consonant cluster. However, there was a third 
observation indicating that phonology is important. We focused on schwa insertion 

(see: category 2 in the classification of non-target realisations in (2)) to detect 

phonological difficulties in realising verbs. From a morphological viewpoint, these 

verbs were realised correctly, as the /t/ was correctly supplied. Therefore, schwa 

insertion can only be explained on phonological grounds. Learners insert a schwa to 

make the verb form easier to produce. The three groups of learners insert a schwa in 

22.6% of the cases on average. That is, we can be sure that they experience 

phonological difficulties in at least one out of five 3SG.PRES verb forms. 

However, phonetic-phonological constraints are not the only constraints 

that play a role. Morphosyntactic constraints appeared to be important as well. 

Although we observed that our groups of learners had difficulties realising /t/-final 

consonant clusters in both monomorphemic and bimorphemic words, they had more 
difficulties realising them when /t/ was an inflectional morpheme. If phonological 

constraints were the only constraints that come into play, we would have observed 

the same number of non-target realisations in both monomorphemic and 

bimorphemic words.  

Next, it was found that both L1 and L2 features play a role. We observed 

differences between the three learner groups, but we also claimed that the 

inflectional ending /t/ (applying it most often results in a consonant cluster) is not 

very salient in Dutch. In the sentence imitation task, the Mandarin Chinese 

participants experienced most difficulties with the monomorphemic words, 

followed by the Turkish participants. The Moroccan Arabic participants had the 

least difficulties realising them. Thus, the three language groups produced 
significantly different percentages of correct realisations. However, they not only 

differed in the number of correct and incorrect realisations, they also differed in the 
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type of non-target realisations they produced. The Mandarin Chinese learners 

produced most deletions in monomorphemic words. In verbs, we found that the 

Turkish learners had a preference for long verb forms ending in schwa (film 

retelling task) and that the Mandarin Chinese learners had a preference for /t/ 

deletion (sentence imitation task). The favourite non-target realisation of the 

Moroccan Arabic learners was also /t/ deletion, but they had a relatively large 

number of correct realisations as well.  

 



 



Chapter 4:  

The schwa in  

the LESLLA corpus 

 
This chapter focuses on the second part of the corpus study: the occurrence of the 

word-final schwa. In the previous chapter, it was concluded that Turkish, Moroccan 

Arabic and Mandarin Chinese participants of Dutch have difficulties realising /t/-

final consonant clusters in both a film retelling task and in a sentence imitation task. 

Like the /t/, the schwa plays a role in the acquisition of Dutch inflectional 

morphology. Do our participants have the same or the same kind of problems with 

the schwa as with the /t/? We scanned the LESLLA corpus again, this time for 

realisations and non-realisations of word-final syllables with schwa, to investigate if, 

and how, the schwa is used as an inflectional ending.  The aim is again to answer the 

question why adult Turkish, Moroccan Arabic and Mandarin Chinese learners of 
Dutch have persistent difficulties in acquiring inflectional morphology with schwa. 

This chapter is organised as follows. On the basis of the differences and 

similarities between Dutch as L2 and the three source languages, the hypotheses 

with regard to the schwa are formulated in section 4.1. The final schwa occurs in the 

L2 as a suffix in three different morphological categories we want to analyse: (1) 

nominal plurals, (2) attributive adjectives, (3) plural verb forms (present tense). 

Section 4.2 presents the methodology of this part of the study; the results are 

presented in section 4.3. As in Chapter 3, the data come from two different tasks, the 

same ones as in Chapter 3: a semi-spontaneous film retelling task and a controlled 

sentence imitation task. In this chapter, we analyse the data from the imitation task 

first, since several data categories occur too infrequently in the film retelling task. 

As stated in the previous chapter, both tasks were originally not specifically 
designed to elicit monomorphemic and bimorphemic word forms. We will present 

the results of both tasks separately. This will be followed by comparative analyses. 

The final section 4.4 contains the conclusion and discussion. 
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4.1  Research question and hypotheses  
 

What are the consequences of the interplay between the L1 and the L2 for the 

acquisition of Dutch inflectional morphology? Adding a schwa to a noun, adjective 

or stem of the verb leads to resyllabification and polysyllabic word forms (e.g., loop 

+ /ə/ = loo-pe (‘walk.PLUR’) and groot + /ə/ = groo-te (‘big’). Another 

characteristic of Dutch is that the syllable with schwa cannot receive stress, which 

makes this syllable harder to perceive. Therefore, these forms may be rather opaque 

for the L2 learners of Dutch. A strategy to deal with these complicated word forms 
might be not using a final schwa at all, but let us return to the main research 

question of this thesis: Why do adult Turkish, Moroccan Arabic and Mandarin 

Chinese learners of Dutch have persistent difficulties in acquiring inflectional 

morphology? To answer this research question with respect to the schwa, we 

formulated seven hypotheses. These hypotheses (except for the last one) were 

formulated according to the rationale that there are different types of constraints 

playing a role in the realisation of the schwa. The first type are phonetic-

phonological constraints. These constraints state that difficulties in realising the 

schwa are due to phonology, for example, difficulties may be due to a constraint on 

syllables with schwa or a constraint on polysyllabic word forms. The second type 

are morphosyntactic constraints.  
As can be viewed in Table 4.1 and was discussed earlier in Chapter 2, the 

three source languages differ regarding syllables with schwa when we take into 

account that Turkish has not only monomorphemic words endings in /ı/, but that 

vowel-final forms are particularly recurring in inflected word forms. The three 

source languages differ with respect to polysyllabic word forms. In Mandarin 

Chinese, most words are monosyllabic. Another relevant aspect is rhythm category. 

Dutch is a typical stress-timed language. Moroccan Arabic is considered to be a 

stress-timed language as well. Turkish and Mandarin Chinese are considered to be 

syllable-timed.  

 

Table 4.1. Relevant phonetic-phonological characteristics of the languages under 

scrutiny: Dutch, Turkish, Moroccan Arabic and Mandarin Chinese. 

Aspect Dutch Turkish Moroccan 
Arabic 

Mandarin 
Chinese 

Syllable with  /ə/ 

(Turkish /ı/) 

Polysyllabic word 

forms 

Rhythm category 

+ 

 

+ 

 

stress- 

timed 

+ 

 

+ 

 

syllable- 

timed 

+/- 

 

+ 

 

stress- 

timed 

+/- 

 

- 

 

syllable- 

timed 

The coding  +/-  is used to express doubt concerning the value to be assigned. 
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Mandarin Chinese differs from Dutch with respect to the occurrence of the schwa, 

the occurrence of polysyllabic word forms and rhythm category. Turkish differs 

from Dutch with respect to rhythm category, but not with respect to the occurrence 

of polysyllabic word forms and not with respect to the occurrence of a neutral-like 

vowel (the Turkish /ı/ which may even occur in word-final position, especially in 

suffixes). Moroccan Arabic differs from Dutch only in the frequency of occurrence 

of schwa and syllables ending in a neutral vowel. It can, therefore, be hypothesised 

that Mandarin Chinese learners of Dutch may be hindered most by L1 phonetic-

phonological constraints, followed by Turkish learners. Moroccan Arabic learners 
are hindered least.  This leads to the formulation of Hypothesis 1, which is similar to 

Hypothesis 2 in Chapter 3 for /t/-final consonant clusters. 

 

Hypothesis 1: 

Mandarin Chinese learners have more difficulties in realising the 

schwa in monomorphemic words ending in schwa than Turkish 

learners and Moroccan Arabic learners. Moroccan Arabic learners 

have the least difficulties in realising the schwa. 

 

We assume that morphosyntactic constraints have an impact on the acquisition of 

(Dutch) inflectional morphology as well. As elaborated in section 2.4.4, Mandarin 
Chinese is an isolating language and lacks nominal inflection. Turkish and 

Moroccan Arabic both have rich inflectional systems, but they differ with respect to 

nominal inflection. Moroccan Arabic has nominal plurals, realised by infixes (e.g., 

example (16) in Chapter 2), but the plural form is often irregular and there is not 

always a transparent relation between the singular and the plural word form. In 

Turkish, nominal plurals are realised by adding the suffix -ler or -lar to the singular 

word form, but the suffix is not obligatory when a numeral precedes the noun. This 

is schematically represented in Table 4.2. 

 

Table 4.2. Relevant morphosyntactic and phonetic-phonological characteristics of 

the languages under scrutiny: Dutch, Turkish, Moroccan Arabic and 

Mandarin Chinese for (ad)nominal inflection. 

Aspect Dutch Turkish Moroccan Arabic Mandarin 

Chinese 

Nominal plural 

Attributive 

adjectives 

 

Word-final syll. 

with schwa 

(Turkish with /ı/ 

+ 

common/neuter 

number, 

definiteness 

+ 

+/- 

- 

 

 

+ 

+ 

masculine/feminine 

number, 

definiteness 

- 

- 

- 

 

 

+/- 
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On the basis of the similarities and dissimilarities in Table 4.2, it is hypothesised 

that Mandarin Chinese learners will experience most difficulties, followed by the 

Turkish and Moroccan Arabic participants who are expected to show comparable 

performance. However, these morphosyntactic constraints are not the only 

constraints that play a role in the realisation of nominal inflection. Phonetic-

phonological constraints are also important, the more since Turkish has 

morphological endings in /ı/, comparable to the Dutch schwa, but not used in 

adjectives. Thus, Hypothesis 2 can be formulated as follows. 

 
Hypothesis 2: 

Mandarin Chinese learners have most difficulties realising the schwa 

as a suffix in nominal inflection (plurals). Turkish and Moroccan 

Arabic learners perform equally well with respect to nominal plurals.  

 

On the basis of the similarities and dissimilarities represented in Table 4.2 with 

regard to adjectival morphology, it is hypothesised that Mandarin Chinese learners 

have most difficulties realising adjectival inflection, since they lack adjectival 

inflection in their L1. They are followed by Turkish learners who are familiar with a 

schwa-like element, but not with adjectival inflection and Moroccan Arabic learners 

who are familiar with adjectival inflection, but not with a schwa as inflection 
morpheme. Therefore, Hypothesis 3 is as follows. 

 

Hypothesis 3: 

Mandarin Chinese learners have most difficulties realising the schwa 

as a suffix in adjectives, followed by Turkish learners. Moroccan 

Arabic learners perform best.    

 

The last morphosyntactic process regards the formation of the plural verb form of 

the present tense. The most relevant morphosyntactic characteristics of the 

languages under scrutiny are summarised in Table 4.3 (see section 2.4 for details on 

morphology).  
 

Table 4.3. Relevant morphosyntactic characteristics of the languages under 

scrutiny: Dutch, Turkish, Moroccan Arabic and Mandarin Chinese. 

Aspect Dutch Turkish Moroccan 

Arabic 

Mandarin 

Chinese 

Verbal inflection 

Position of the 

verb 

+/- 

SOV/ SVO 

+ 

SOV 

+ 

SVO/ VSO 

- 

SVO  

 

Table 4.3 shows that both Turkish and Moroccan Arabic have richer inflectional 

verb systems than Dutch. Turkish and Moroccan Arabic have different suffixes for 
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all persons and for number, whereas Dutch has one suffix for the second and third 

person singular and one suffix for all plural forms. Mandarin Chinese, as an 

isolating language, has no (verbal) inflection at all. We therefore hypothesise that 

morphosyntactic constraints will hinder Mandarin Chinese learners of Dutch most in 

realising verbal inflection. However, constraints on word order also play a role.  

As for the role of these constraints we go back to Jansen, Lalleman & 

Muysken (1981) who about thirty years ago proposed the Alternation Hypothesis. 

We already discussed this hypothesis in the previous chapter. Briefly, this 

hypothesis stated that when the target language offers an alternation between two 
patterns (e.g., a verb-final and a verb-second pattern, as in Dutch), a second 

language learner will tend to overgeneralise the pattern matching his or her L1 (e.g., 

verb-final in Turkish, verb-initial/verb-second in Moroccan Arabic). The Turkish 

learner of Dutch will most often find long verb forms in verb-final position, so he 

will prefer these long verb forms ending in a schwa. According to their L1 word 

order, Moroccan Arabic learners focus on a position at the beginning of the 

sentence. They will find both short forms (stem and stem + /t/) and long verb forms 

(stem + /ə/) in that position, but due to phonological constraints (Moroccan Arabic 

does not allow final consonant clusters) and morphosyntactic constraints (the basic 

verb form in Moroccan Arabic is the third person perfect singular) these learners 

will have a preference for short verb forms.  
Coenen & Van Hout (1987) referred to the same phenomenon. They stated 

that, initially, L2 learners appear to use those L2 structures most frequently that are 

similar to patterns in their L1. They reported that the differences between Turkish 

and Moroccan Arabic learners of Dutch are not only caused by differences in their 

L1s, but by an interaction of the L1 structure and the ambivalent structure of Dutch 

with respect to the position of the verb. This ambivalence may trigger the emergence 

of L1 structures (i.e., long verb forms in sentence-final position for Turkish learners 

and short verb forms in sentence-frontal position for Moroccan Arabic learners).  

Schwartz & Sprouse (1996) also mentioned the role of L1 morphosyntactic 

properties in the acquisition of L2 grammar. They proposed the ‘Full Transfer/Full 

Access’ hypothesis, according to which all morphosyntactic properties of the L1 are 
initially transferred to the L2 grammar (‘full transfer’). At the same time, L2 

learners are expected to have ‘full access’ to Universal Grammar. However, the 

starting point of the L2 learners is their L1 syntax (rather than open parameter 

values, as is the case for L1 children). L2 learners gradually restructure the initial-

state grammar on the basis of the input they receive. This Full Transfer/Full Access 

model makes the same predictions for Turkish and Moroccan Arabic learners of 

Dutch as Jansen, Lalleman & Muysken (1981) and Coenen & Van Hout (1987): 

Turkish learners will focus, because of their SOV word order, on the end of the 

sentence when looking for the finite verb and they will prefer long verb forms. 

Moroccan Arabic learners will focus, because of their SVO/VSO word order, on the 

beginning of the sentence when looking for the finite verb and they will prefer short 
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verb forms. Because of their SVO word order, Mandarin Chinese learners are also 

expected to focus on the beginning of the sentence when looking for a verb. 

However, they are not familiar with inflectional morphology in their L1 (as 

Mandarin Chinese is an isolating language), so they will have to build a new 

morphosyntactic representation, which will take some time. 

No literature is available on Mandarin Chinese learners acquiring Dutch 

inflectional morphology. As the basic word order in Mandarin Chinese is SVO, we 

expect Mandarin Chinese learners to focus on a position in the beginning of the 

sentence, comparable to Moroccan Arabic learners. They will find both short verb 
forms (stem and stem + /t/) and long verb forms (stem + /ə/) in this position. 

However, Mandarin Chinese does not allow singleton consonants (except for some 

nasals) and consonant clusters in coda position. It also prefers monosyllabic word 

forms. Mandarin Chinese learners are, therefore, expected to prefer verb forms 

corresponding to the stem of the verb when trying to realise the first, second or third 

person plural, present tense. This leads to the formulation of Hypothesis 4. 

 

Hypothesis 4:  

Turkish learners have fewer difficulties realising verb forms ending in 

a schwa (i.e., first, second and third person plural, present tense verb 

forms) than Moroccan Arabic and Mandarin Chinese learners, who 

perform similarly. 

 

We expect that, in monomorphemic words, only phonetic-phonological constraints 

play a role, since the schwa is part of the word itself and does not function as an 

inflection morpheme. However, in bimorphemic words (nominal plurals, adjectives 

and finite verbs), both phonetic-phonological and morphosyntactic constraints play a 

role because the schwa is an inflection morpheme in these three lexical categories. 

Therefore, learners are expected to produce non-target realisations in both 

monomorphemic and bimorphemic words, but they are supposed to produce more 

non-target realisations in bimorphemic words than in monomorphemic words. This 

leads to the formulation of Hypothesis 5, which matches Hypothesis 4 on the final /t/ 
in the previous chapter. 

 

Hypothesis 5: 

Learners produce more non-target realisations in bimorphemic words 

than in monomorphemic words. 

 

As formulated in Hypothesis 5, the three groups of learners are expected to show the 

least non-target realisations in monomorphemic words ending in a syllable with 

schwa in which only phonetic-phonological constraints are active. In nominal 

plurals and adjectives, both phonetic-phonological and morphosyntactic constraints 

play a role. As in nominal plurals the morpheme /ə/ has semantic content (adding a 
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schwa to a singular noun implicates that the noun has plural meaning), and, as in 

adjectival inflection the schwa is purely a grammatical marker of agreement 

between grammatical features of noun and adjective (it has no semantic content), 

learners are expected to have fewer difficulties with nominal inflection than with 

adjectival inflection. Adjectival inflection has been reported to be difficult both for 

children acquiring their L1 and for adults acquiring Dutch as L2 (Blom et al., 2006; 

Orgassa, 2009; Polišenská, 2010; Weerman 2002; Weerman et al., 2006). In finite 

verbs in main clauses, morphosyntactic constraints on word order also play a role. 

The verb has to move out of the VP to C (the head of the functional projection CP), 
which plays a role in the complexity of the verb. Moreover, more concurrent 

morphemes play a role in verbs than in adjectives and nouns. Adjectives have no 

suffix or add a schwa. Nouns generally add a schwa when plural (only a minority of 

nouns add /s/). In verbs, the morpheme /t/ occurs as well as a schwa. This is another 

reason why we expect verbal inflectional morphology to pose most difficulties. 

Finally, it should be noted that a rich inflectional paradigm is more transparent than 

an opaque one. That is, Turkish and Moroccan Arabic have different suffixes for 

first, second and third person singular and plural, whereas Dutch has the same suffix 

for first, second and third person plural, present tense (the schwa) and for the second 

and third person singular, present tense (the /t/). This makes subject-verb agreement 

more transparent in Turkish and Moroccan Arabic than in Dutch.  
The order of difficulty that we propose is (1) supported by the distinction 

made between inherent and contextual inflection (cf. Booij, 1994) and (2) supported 

by the idea that there are more concurring morphemes in verbs than in adjectives 

and nouns. Moreover, the verb has to be moved out of the VP to C, which makes 

verbal inflection even more demanding. Inherent inflection is the kind of inflection 

that is not required by the syntactic context, although it may have syntactic 

relevance. Nominal plurals are an example of inherent inflection. Contextual 

inflection, on the other hand, is inflection imposed (dictated) by syntax. Adjectival 

inflection and agreement markers on verbs are examples of contextual inflection. 

Inherent inflection makes a semantic contribution to an utterance, whereas 

contextual inflection does not express semantic content. It only expresses an 
agreement relation between the subject and the verb or between the attributive 

adjective and the noun. It is generally assumed that the acquisition of inherent 

inflection precedes that of contextual inflection (e.g., Schaerlaekens & Gillis 1987; 

Clahsen, 1989). Hypothesis 6 distinguishes the different categories with respect to 

their degree of difficulty.  
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Hypothesis 6: 

The three groups of learners have difficulties realising the schwa both 

in monomorphemic words and in bimorphemic words. However, the 

following order of difficulty will be observed: 

(least difficult) monomorphemic words � nominal plurals � 

adjectives � verbs (most difficult) 

 

We expect the three groups of learners to perform better in the sentence imitation 

task than in the film retelling task. Although the sentences in the imitation task were 
too long to store them (completely) in short term memory, there was a clear target to 

rely on. We therefore expect more correct realisations of monomorphemic words, 

nominal plurals, adjectives and verbs ending in schwa in the sentence imitation task 

than in the semi-spontaneous retelling task. Hypothesis 7 on the differences between 

the two tasks matches Hypothesis 5 in the previous chapter regarding word-final /t/.  

 

Hypothesis 7: 

Learners perform better in the sentence imitation task than in the film 

retelling task. 

 

 

4.2. Method 

 

4.2.1 Participants 

 
We included the same participants in this study as in the study we described in 

Chapter 3. We therefore refer to Chapter 3, section 3.2.1 for a description of the 

participants. 

 

4.2.2 Data selected from the corpus 

 
This study used longitudinal data from the LESLLA corpus. It was based on the 
same materials as described in Chapter 3, section 3.2.2. In this study, we focus on 

words in which the syllable with a schwa is the word-final syllable, as this is 

primarily the place where the schwa occurs as a productive suffix. The present study 

compares the realisation of the schwa in monomorphemic words ending in a syllable 

with a schwa and bimorphemic words ending with a suffix schwa (nominal plurals, 

attributive adjectives and plural verb forms, present tense1). The monomorphemic 

words include nouns (singular) and adverbs. We excluded the /s/ plurals from our 

                                                
1
 However, some verbs in Dutch are monosyllabic and do not have plural forms 

ending in schwa. These verbs end in a /n/, like gaan (‘to go’) or zien (‘to see’). 

These verbs were excluded from the analysis.  
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study. We also studied attributive adjectives ending in schwa, leaving out 

predicative adjectives, as they never end in schwa (with few exceptions, which are 

not relevant for the data we investigate). Finally, we searched the corpus for first, 

second and third person plural verb forms, present tense. These verb forms end in 

schwa (see Table 2.2). We do not consider infinitival verb forms, although they do 

end in schwa (e.g., lopen ‘to walk’, werken ‘to work’). However, infinitives are not 

finite and are not raised from V to C in the matrix clause. 

 

4.2.3 Procedure 
 
We refer to Chapter 3 (section 3.2.3) for a more detailed description of the 

procedure. The audio-files of the first cycle of the film retelling task were selected, 

which included almost 2,000 utterances. The utterances of the first cycle of the 

sentence imitation task were scanned and put in the database as well (1,160 

utterances). As explained in the previous chapter, the database was supplemented 

with data from eight Mandarin Chinese learners of Dutch, which yielded about 

additional 1,500 utterances (film retelling task plus sentence imitation task). All 

utterances were put in a database and were examined for monomorphemic words, 

nominal plurals, adjectives and present tense plural verb forms ending in schwa in 

target Dutch.  
 

 

4.3  Results 

 

4.3.1 Sentence imitation task 

 
Monomorphemic words 

We first examined the sentence imitation task (the most controlled task) for 

monomorphemic words ending in schwa. The task contained 30 target 

monomorphemic words. We distinguished the following four categories (see (1)) to 

cover the variants produced by the L2 participants. 
 

(1) Learner variants in monomorphemic words ending in schwa 

1. Realisation of /ə/ (correct) 

e.g., samen (‘together’) 

2. Deletion of /ə/  

e.g., saam (instead of samen) 

3. Substitution of /ə/ by /t/ 

e.g., reegt (instead of regen, ‘rain’) 

4. Other realisations  

e.g., regene (instead of regen) or vaders (instead of vader, 

‘father’) 
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The first category contains correct Dutch monomorphemic words ending in schwa. 

In the second category, the syllable with schwa is not realised. It is assumed that this 

syllable is absent because the learner experienced difficulties producing the syllable 

with schwa and/or because he had difficulties perceiving the schwa correctly. The 

third category includes word forms in which the schwa is substituted by a /t/. It is 

not clear whether the schwa is substituted because of perception difficulties, because 

of difficulties producing this schwa correctly or because of confusion of suffixes. 

The last category contains other incorrect word forms. The syllable with schwa is 
produced, but an extra syllable with schwa or an extra consonant is added.  

Table 4.4 shows the proportions of realisations by the Turkish, Moroccan 

Arabic and Mandarin Chinese learners for each of the four categories.  

 

Table 4.4. Mean proportions and standard deviations (between brackets) of 

correct and non-target realisations of monomorphemic words ending in 

schwa in the sentence imitation task. 

 1: Correct 2: Deletion  
of /ə/ 

3: Substitution:  
/t/ instead of /ə/ 

4: Others  

Turkish    (n=8) 

Moroccan (n=7)   

Chinese    (n=8) 

.876   (.073) 

.939   (.044) 

.841   (.089) 

.049   (.035) 

.041   (.034) 

.159   (.089) 

.015   (.028) 

.014   (.038) 

.000   (.000) 

.060   (.053) 

.006   (.016) 

.000   (.000) 

Mean .883   (.080) .085   (.079) .010   (.026) .023   (.042) 

 

Table 4.4 shows that monomorphemic words ending in schwa are realised correctly 

in 88.3% of the cases. The most frequent type of non-target realisations is deletion 

of schwa. It occurs in 8.5% of the cases on average. However, the Mandarin Chinese 

participants do not realise the syllable with schwa in 15.9% of the cases, whereas the 

Turkish and Moroccan Arabic participants do not realise it in only 4.9% and 4.1% of 
the cases respectively. Substitution of /ə/ by /t/ occurs only rarely, in 1% of the 

cases. We also observed several realisations not belonging to any other category 

(2.3%). The number of word forms belonging to the last two categories 

(‘substitution of /ə/ by /t/’ and ‘others’) is negligible, although the percentage 

realisations belonging to the category ‘others’ is relatively high for the Turkish 

participants (6%). Examples of non-target realisations produced by the Turkish 

participants in this category are doktere (target form: dokter (‘doctor’)), doktert 

(target form: dokter (‘doctor’)), regent (target form: regen (‘rain’)) and meisjes 

(target form: meisje (‘girl’)). We decided to ignore the realisations in these two 

categories because of the low percentages and to conduct the analyses only on the 

number of schwa deletions.  
We conducted a univariate ANOVA with ‘proportions of schwa deletions’ 

as the dependent variable and ‘L1 background’ as independent, fixed variable. We 

found a significant effect for the factor ‘L1 background’ (F (2,20) = 9.49, p<.001, η2 
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= .487). Post-hoc comparisons (Bonferroni) revealed that the Mandarin Chinese 

participants showed more schwa deletions than both the Turkish and Moroccan 

Arabic learners. Turkish and Moroccan Arabic learners did not differ from each 

other.  

 

Nominal plurals 

We distinguished the categories in (2) to cover the variants observed in the data.  

 

(2) Learner variants in nominal plurals ending in schwa 
1. Realisation of /ə/ (correct) 

e.g., schoen-en 

  shoe-PLUR 

2. Deletion of /ə/ 

e.g., woord-Ø (instead of woorden) 

   word- PLUR 

 

We did not find any occurrences of category 3 (substitution of /ə/ by /t/) and 4 

(others) in the nominal plurals. The sentence imitation task included 19 nominal 

plurals ending in schwa. Table 4.5 shows the proportions of correct realisations and 

the proportions of deletions for the nominal plurals in the three participant groups. 
 

Table 4.5. Mean proportions and standard deviations (between brackets) of 

correct and non-target realisations of nominal plurals ending in schwa 

in the sentence imitation task. 

 1: Correct 2: Deletion of /ə/ 

Turkish   (n=8) 

Moroccan (n=7)    

Chinese   (n=8) 

Mean 

.877   (.106)    

.884   (.036) 

.613   (.119) 

.787   (.159) 

.123   (.106) 

.116   (.036) 

.387   (.119) 

.213   (.159) 

 

It can be observed from the above table that, on average, the learners deleted the 

plural morpheme /ə/ in 21.3% of the cases. The Mandarin Chinese participants 

deleted it in 38.7% of the occurrences, the Turkish and Moroccan Arabic 

participants in 12.3% and 11.6% of the occurrences respectively. A univariate 
ANOVA with ‘proportions of schwa deletions’ as dependent variable and ‘L1 

background’ as independent, fixed variable showed that the differences between the 

language groups were significant (F (2,20) = 20.00, p<.000, η2 = .667). Post-hoc 

comparisons (Bonferroni) revealed that the Mandarin Chinese learners produced 

more schwa deletions than the Turkish and the Moroccan Arabic learners. Turkish 

and Moroccan Arabic learners did not differ from each other.  
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Adjectives 

We included attributive adjectives in the study, but not all occurrences. Adjectives 

agreeing with indefinite, neuter, singular nouns do not end in a schwa, so we did not 

include these adjectives. We observed three occurrences of these attributive 

adjectives without schwa in the sentence imitation task (in comparison: we observed 

nine occurrences of attributive adjectives with a schwa). We searched the corpus for 

correct and non-target realisations of attributive adjectives not agreeing with 

indefinite, neuter, singular nouns. We distinguished the following two categories 

(see (3)). 
 

(3) Learner variants in attributive adjectives ending in schwa 

1. Realisation of /ə/ (correct) 

e.g., de          rod-e      trui 

  the-DEF   red         sweater-COMMON.SG 

2. Deletion of /ə/ 

e.g., de          rood-Ø   trui (instead of rode) 

   the-DEF   red           sweater-COMMON.SG 

 

These categories correspond to the categories we distinguished earlier for nominal 

plurals. Deletion is the only type of non-target realisation. Table 4.6 shows the 
proportions of correct realisations and the proportions of deletions for the attributive 

adjectives ending in schwa in the three participant groups. 

 

Table 4.6. Mean proportions and standard deviations (between brackets) of 

correct and non-target realisations of attributive adjectives ending in 

schwa in the sentence imitation task. 

 1: Correct 2: Deletion of /ə/ 

Turkish      (n=8) 

Moroccan  (n=7)    

Chinese     (n=8) 

Mean 

.865   (.096) 

.651   (.171) 

.831   (.204) 

.788   (.181) 

.135   (.096) 

.349   (.171) 

.169   (.204) 

.212   (.181) 

 

Table 4.6 shows that the three groups of learners produced the attributive adjective 

correctly in 78.8% of the cases. The schwa was deleted in 21.2% of the cases on 

average. We found a significant L1 effect (F (2,20) = 3.66, p<.05, η2 = .268). Post-

hoc comparisons (Bonferroni) revealed that the Moroccan Arabic participants 
deleted the schwa more often than the Turkish participants did. The differences 

between Moroccan Arabic and Mandarin Chinese participants were too small to 

reach statistical significance. This is in contrast with the results of the 

monomorphemic words and nominal plurals, since the Mandarin Chinese 

participants performed worst in those cases.  

 



THE SCHWA IN THE LESLLA CORPUS  71 

 

 

Verbs 

Finally, we studied the realisations of third person plural, present tense verb forms 

ending in schwa. The following two categories were distinguished (see (4)). 

 

(4)     Learner variants in 3PLUR.PRES verbs 

1. Realisation of /ə/ (correct) 

e.g., Ahmeds   vrienden   houd-en             van voetballen. 

 Ahmed’s  friends    like-3PLUR.PRES  football 

2. Deletion of /ə/ 

e.g., Ahmeds    vrienden   houd-Ø               van voetballen. 

 Ahmed’s  friends     like-3PLUR.PRES   football 

 

The sentence imitation task comprised only five plural, present tense verb forms, all 

third person, but the participants realised three items maximally. Table 4.7 shows 

the proportions of correct and non-target realisations of these verb forms.  

 

Table 4.7. Mean proportions and standard deviations (between brackets) of 

correct and non-target realisations of 3PLUR.PRES verb forms in the 

sentence imitation task. 

 1: Correct 2: Deletion of /ə/ 

Turkish      (n=8) 

Moroccan  (n=7)    
Chinese      (n=8) 

Mean 

.896   (.198) 

.619   (.356) 

.542   (.434) 

.688   (.363) 

.104   (.198) 

.381   (.356) 

.458   (.434) 

.312   (.363) 

 

Table 4.7 shows that the L2 learners realised the third person plural, present tense 

verb forms in 68.8% of the cases correctly. That is to say, they deleted the schwa in 

31.2% of the cases. We conducted a univariate ANOVA, but it should be kept in 

mind that this analysis was based on only a few (three) occurrences of third person 

plural, present tense verb forms in the task. This analysis showed no effect of L1 

background (F (2,20) = 2.34, p>.05). The differences we found between the 

language groups were too small to reach statistical significance. This must be due to 

the relatively small amount of occurrences of third person plural, present tense verb 

forms.  

 

4.3.2 Film retelling task  

 
The film retelling task only provides enough data on monomorphemic words and 

adjectives ending in schwa to carry out a quantitative analysis. We found no 

realisations of third person plural, present tense verb forms and only a few 

realisations of nominal plurals ending in schwa. The protagonist in the film is a girl, 

so the story can only be told from her perspective, which yielded a lot of appropriate 
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data for the analysis of the final /t/ in the previous chapter, but no third person 

plural, present tense verb forms. Furthermore, there were only few plural entities or 

objects in the film. The number of nominal plurals that the participants realised 

varied from zero to five, with an average of 1.26 nominal plurals ending in schwa 

per person, a number too low to carry out a quantitative analysis.   

 

Monomorphemic words 

We distinguished the same categories as we did in the sentence imitation task. The 

number of monomorphemic words ending in schwa that the participants realised, 
varied from 9 to 45, with an average of 19.61. Table 4.8 presents the realisations (in 

proportions) for each of the four categories by the Turkish, Moroccan Arabic and 

Mandarin Chinese learners. 

 

Table 4.8. Mean proportions and standard deviations (between brackets) of 

correct and non-target realisations of monomorphemic words ending in 

schwa in the film retelling task. 

 1: Correct 2: Deletion of 

/ə/ 

3: Substitution  

of /t/ by /ə/ 

4: Others  

Turkish  (n=8) 

Moroccan(n=7)    

Chinese  (n=8) 

Mean 

.900   (.099) 

1.00    

.933   (.098) 

.942   (.089) 

.065   (.056)  

.000    

.067   (.098) 

.046   (.071) 

.000 

.000 

.000 

.000 

.014   (.039) 

.000 

.000 

.005   (.023) 

 

The most striking result is that the Moroccan Arabic learners realised the schwa 

correctly in all occurrences. However, we did not find a statistical effect for L1 

background. The Moroccan Arabic learners did not perform statistically better than 

the Turkish and Mandarin Chinese learners (F (2,20) = 2.38, p>.05). 

 

Adjectives 

We applied the same categories as we did for the sentence imitation task: correct 

realisations of schwa and deletions of schwa. The number of attributive adjectives 

that the participants realised ranged from zero to seven, with an average of 3.61 
adjectives. Table 4.9 provides the proportions of correct and non-target realisations 

of attributive adjectives ending in schwa and its standard deviations. 

 

 

 

 

 

 

 



THE SCHWA IN THE LESLLA CORPUS  73 

 

 

Table 4.9. Mean proportions and standard deviations (between brackets) of 

correct and non-target realisations of attributive adjectives ending in 

schwa in the film retelling task. 

 1: Correct 2: Deletion of /ə/ 

Turkish     (n=8) 

Moroccan  (n=7)    

Chinese     (n=8) 

Mean 

.686   (.317) 

.379   (.191) 

.667   (.373) 

.577   (.322) 

.314   (.317) 

.621   (.191) 

.333   (.373) 

.423   (.322) 

 

On average, the participants deleted the schwa in 42.3% of the cases. The Moroccan 

Arabic learners deleted the schwa in 62.1% of the cases, the Turkish and Mandarin 

Chinese learners did this in 31.4% and 33.3% of the cases respectively. However, 

we found no statistical L1 effect (F (2,18) = 2.25, p>.05). This is probably due to the 
large amount of variation within the participant groups and the relatively small 

number of adjectives realised by the participants.  

 

4.3.3 Comparative analyses 

 
Comparing the two tasks 

The next step is a comparative analysis of the two tasks. Unfortunately, it was not 

possible to include the whole set of monomorphemic and bimorphemic (nominal 

plurals, adjectives and verbs) words, because of the low occurrence of nominal 

plurals and verb plurals in the film retelling task. We therefore restricted our 

comparative analysis to monomorphemic words and adjectives. The ‘proportions of 
deletions’ was taken as the dependent variable, ‘morphological status’ 

(monomorphemic words or adjectives) and ‘task’ (sentence imitation task or film 

retelling task) as within-subject variables and ‘L1 background’ (Turkish, Moroccan 

Arabic or Mandarin Chinese) as between-subjects factor. We found significant main 

effects for ‘morphological status’ (F (1,20) = 57.38, p<.000, η2 = .742) and ‘task’ (F 

(1,20) = 4.93, p<.05, η2 = .198). Learners produced more deletions in adjectives than 

in monomorphemic words. Besides, there were more deletions in the film retelling 

task than in the sentence imitation task, but the interaction effect between 

‘morphological status’ and ‘task’ (F (1,20) = 10.71, p<.01, η2 = .349) qualifies both 

main effects. The difference between the two tasks appeared to be restricted to the 

adjectives, as is shown in Figure 4.1. 
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Figure 4.1. Interaction between the factors ‘morphological status’ 

(monomorphemic words or adjectives) and ‘task’ (sentence imitation 

task or film retelling task) in proportions of schwa deletions. 

 

Furthermore, a significant main effect was found for the factor ‘L1 background’ (F 

(2,20) = 3.83, p<.05, η2 = .277). It became evident from post-hoc comparisons 

(Bonferroni) that the Turkish learners performed better than the Moroccan Arabic 
learners. We also found an interaction between ‘morphological status’ and ‘L1 

background’ (F (2,20) = 8.40, p<.01, η2 = .457), displayed below in Figure 4.2. As 

noted before in the separate analyses of the two tasks, the Moroccan Arabic learners 

have high deletion figures for the category of adjectives. 
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Figure 4.2. Interaction between the factors ‘L1’ (Turkish, Moroccan or Chinese) 

and ‘morphological status’ (monomorphemic words or adjectives) in 

proportions of schwa  deletions. 

 

Next, we conducted two repeated measures analyses in which we analysed 

monomorphemic words and adjectives separately because of the interaction effect 

between ‘task’ and ‘morphological status.’ We first performed an analysis on 
monomorphemic words. The ‘proportions of deletions’ was taken as the dependent 

variable, ‘task’ as within-subject variable and ‘L1 background’ as between-subjects 

variable. Again, we observed an effect for the factor ‘task’ (F (1,20) = 6.39, p<.05, 

η
2 = .242), but this effect was somewhat smaller than in the previous analysis on 

monomorphemic words and adjectives together. Further, we again found an L1 

effect again (F (2,20) = 6.18, p<.01, η2 = .382). Unlike in the analysis of 

monomorphemic words and adjectives together, we found an interaction between 

‘task’ and ‘L1 background’. This interaction is displayed in Figure 4.3. 
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Figure 4.3. Interaction between the factors ‘L1 background’ (Turkish, Moroccan 

Arabic or Mandarin Chinese) and ‘task’ (sentence imitation task or film 

retelling task) for monomorphemic words in proportions of schwa 

deletions. 

 

It can be observed from Figure 4.3 that the differences between the two tasks are not 

the same for the Turkish, Moroccan Arabic and Mandarin Chinese learners. The 

Turkish learners performed worse in the film retelling task than in the sentence 

imitation task, the Moroccan Arabic and particularly the Mandarin Chinese learners 

performed better in the film retelling task than in the sentence imitation task. Post-
hoc comparisons (Bonferroni) on ‘L1 background’ revealed that the Mandarin 

Chinese learners differed from the Moroccan Arabic learners. The Mandarin 

Chinese and the Turkish learners and the Turkish learners and the Moroccan Arabic 

learners did not differ from each other.  

We conducted the same analysis on the adjectives. The results showed a 

task effect (F (1,20) = 7.81, p<.05, η2 = .281) and an L1 effect (F (2,20) = 6.39, 

p<.01, η2 = .390), but no interaction between the two factors. The learners 

performed better in the sentence imitation task than in the film retelling task. Post-

hoc comparisons (Bonferroni) showed that the Turkish learners performed better 

than the Moroccan Arabic learners. The Mandarin Chinese learners also performed 
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better than the Moroccan Arabic learners. However, the Turkish and Mandarin 

Chinese learners did not differ from each other.  

 

Comparing the monomorphemic and bimorphemic (nominal plurals, adjectives and 

verbs) words  

We conducted an additional repeated measures analysis, exclusively on the data of 

the sentence imitation task, to test Hypotheses 5 and 6. In Hypothesis 5, we stated 

that the learners would produce more schwa deletions in bimorphemic than in 

monomorphemic words. In Hypothesis 6, we claimed a scale in the realisation of 
schwa in the monomorphemic and three types of bimorphemic words. It was 

hypothesised that learners would make the least mistakes in monomorphemic words, 

followed by nominal plurals and then adjectives, verb plurals being the most 

difficult. To test Hypotheses 5 and 6, we conducted an analysis with ‘proportions of 

deletions’ as the dependent variable, ‘morphological status’ (monomorphemic or 

bimorphemic (nominal plurals, adjectives, verbs) words) as within-subject variable 

and ‘L1 background’ as between-subjects variable. Table 4.10 provides the mean 

proportions of deletions made by the three participant groups in the 

monomorphemic words and the three types of bimorphemic words.  
 

Table 4.10. Mean proportions and standard deviations (between brackets) of schwa 

deletions in monomorphemic and bimorphemic words in the sentence 

imitation task. 

 Mono 

morphemic  

Bimorphemic 

Nominal 

plurals 

Adjectives Verbs  

(3PLUR. 

PRES.) 

Turkish    (n=8) 
Moroccan(n=7)    

Chinese    (n=8) 

Mean 

.049   (.035) 

.041   (.034) 

.159   (.089) 

.085   (.079) 

.123   (.106) 

.116   (.036) 

.387   (.119) 

.213   (.159) 

.135   (.096) 

.349   (.171) 

.169   (.204) 

.212   (.181) 

.104   (.198) 

.381   (.356) 

.458   (.434) 

.312   (.363) 

 

The results yielded significant main effects for both ‘morphological status’ (F (3, 

60) = 6.31, p<.01, η2 = .240) and ‘L1 background’ (F (2,20) = 5.02, p<.05, η2 

= .344). Post-hoc comparisons (Bonferroni) on ‘morphological status’ revealed that 

the monomorphemic words differed from all three types of bimorphemic words. 

That is to say, the participants produced more incorrect realisations in the three 

types of bimorphemic words than in monomorphemic words. Post-hoc comparisons 

(Bonferroni) on ‘L1 background’ revealed that the Turkish learners performed better 

than the Mandarin Chinese learners. Other differences between the language groups 

were not significant. However, we also found a significant two-way interaction 

between ‘morphological status’ and ‘L1 background’. The differences between the 
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monomorphemic words and the three types of bimorphemic words were not the 

same for the three language groups, as can be observed from Figure 4.4 below. 

 

 
Figure 4.4. Interaction between the factors ‘L1 background’ (Turkish, Moroccan 

Arabic or Mandarin Chinese) and ‘morphological status’ 

(monomorphemic and bimorphemic (nouns, adjectives or verbs) words), 

sentence imitation task in proportions of schwa deletions. 

 

It can be observed from the above Figure that the differences between the 

monomorphemic words and the three types of bimorphemic words were smallest for 

the Turkish learners. They do produce schwa deletions both in monomorphemic and 

in bimorphemic words, but the number of deletions is not much higher in 

bimorphemic words. That is, they do not experience major problems realising Dutch 
inflectional morphology in the sentence imitation task. The Moroccan Arabic 

learners produced about the same number of deletions as Turkish learners in the 

monomorphemic words. However, there were more deletions in bimorphemic 

words, especially in adjectives and verbs. The Moroccan Arabic learners probably 

applied a morphological rule to adjectives and verbs according to which no schwa 

should be used. The Mandarin Chinese learners produced more deletions in the 

monomorphemic words than the Turkish and Moroccan Arabic learners. They 
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experienced more phonetic-phonological difficulties than the Turkish and Moroccan 

Arabic learners. They also made more mistakes in the nominal plurals than the 

Turkish and Moroccan Arabic learners, but performed surprisingly well regarding 

the adjectives. We would have expected the Mandarin Chinese learners to make 

many mistakes in nominal plurals, adjectives and verbs, since they are not familiar 

with inflectional morphology in their L1. However, the number of deletions in 

adjectives is about the same as in monomorphemic words. It may have been the case 

that these learners took adjectives to be the same as monomorphemic words. For 

them, the schwa is part of the word itself and should therefore not be deleted. In 
contrast, there were many schwa deletions in the verbs they produced. 

To get a better understanding of the individual variation within the three 

participant groups in the sentence imitation task, we plotted the individual scores of 

the learners per language group. The scores of the Turkish learners are presented 

below in Figure 4.5. 

 

 
Figure 4.5. Individual scores of schwa deletion for the Turkish learners in the 

monomorphemic words and the bimorphemic words (nominal plurals, 

adjectives and verbs) in the sentence imitation task. 
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It can be discerned from Figure 4.5, that there is one participant (HIL) for which the 

number of deletions clearly increased in the bimorphemic words, especially the 

verbs. The percentage of deletions in monomorphemic words is about 10%, in 

nominal plurals about 30%, in adjectives about 27% and in verbs about 50%.  One 

other learner (EMI) produced quite a lot of deletions in verbs as well. She deleted 

the schwa in around 30% of the verbs. However, another pattern becomes visible as 

well. There are four participants who realised all verbs correctly. It can be concluded 

that two patterns emerge regarding verbal realisation: some learners always 

produced the long verb form (with schwa, corresponding to the Dutch infinitive) 
(NZF, HAT, OZL and AYF), other learners also produced the short verb form 

(without schwa, corresponding to the stem of the verb) (EMI and HIL). One 

participant (HUL) did not realise third person plural, present tense verb forms at all. 

The number of deletions in the category of third person plural, present tense verb 

forms has to be interpreted carefully, since there are only three items containing a 

third person plural verb form in the sentence imitation task. This explains part of the 

larger variation for verbs than for adjectives and nouns between the individual 

participants. The scores of the Moroccan Arabic learners are displayed in Figure 4.6. 
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Figure 4.6. Individual scores of schwa deletion for the Moroccan Arabic learners 

in the monomorphemic words and the bimorphemic words (nominal 

plurals, adjectives and verbs) in the sentence imitation task.  

 

Figure 4.6 shows that there is a lot of variation within the participants with respect 

to the adjectives and particularly the verbs. For one participant (NAA), the 

proportions of schwa deletions increase spectacularly: she produces roughly 5% 

deletions in the monomorphemic words, 10% in the nominal plurals, almost 40% in 

the adjectives and 100% in the verbs. However, there are two other learners who 

realised all verbs correctly (ZOH and FAT). There seem to be different patterns 

concerning verbal realisation: some learners realised all verbs correctly and 

preferred long verb forms (with schwa) (ZOH and FAT), other learners deleted the 
schwa in 33% of the cases (MIN, NAZ and NEZ) and two other participants deleted 

the schwa in more than 50% of the cases and had a preference for short verb forms 

(SOA and NAA). The main observation is, again, that there is a large amount of 

variation within the participants in the verbs, which is partly due to the fact that 

there were only three items with a third person plural verb form in the sentence 

imitation task. Figure 4.7 displays the scores of the Mandarin Chinese learners. 
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Figure 4.7. Individual scores of schwa deletion for the Mandarin Chinese learners 

in the monomorphemic words (1= monomorphemic words) and the 

bimorphemic words ( 2= nominal plurals, 3= adjectives and 4= verbs) 

in the sentence imitation task.  

 

Again, the heterogeneity of the learners for the verbs is most striking. One learner 

(SOO) realised all verbs correctly, two other learners (POL and VLO) deleted the 

schwa in all realisations of the verb. However, all learners, except for one (AMY), 

showed the same pattern: more deletions in the nominal plurals and the verbs than in 

the monomorphemic words and about the same number of deletions in adjectives 

and monomorphemic words. 

Inspection of the individual results revealed that there is a lot of individual 

variation, particularly in the verbal domain. This heterogeneity became already 
evident from the large standard deviations, but inspection of the individual scores 

revealed that there are in fact two patterns that the learners follow. It has been 

assumed that Turkish learners of Dutch prefer long verb forms (with schwa, 

corresponding to the infinitive) and that Moroccan Arabic learners of Dutch prefer 

short verb forms (without schwa, corresponding to the stem of the verb) (e.g., 

Jansen, Lalleman & Muysken, 1981; Coenen & Van Hout, 1987). However, the 

story seems to be less straight-forward. We observed Turkish participants preferring 
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short verb forms and Moroccan Arabic learners preferring long verb forms. The 

same holds for the Mandarin Chinese learners. Although most learners seem to 

prefer short verb forms, there are learners who prefer long verb forms and who 

realised only a few deletions of schwa. On the other hand, we should keep in mind 

that there were only three items of third person plural, present tense verb forms in 

the sentence imitation task. This small number of verbs could also provide a partial 

explanation for the variation we found. We return to the differences between the 

three types of bimorphemic words in the concluding section. 

 
 

4.4. Conclusion and discussion 

 
The aim of the present study was to answer the question ‘Why do adult Turkish, 

Moroccan Arabic and Mandarin Chinese learners of Dutch have persistent 

difficulties in acquiring inflectional morphology?’ with respect to the schwa. We 

formulated seven hypotheses that we tested in the study. In what follows these 

hypotheses will be discussed one by one. 

 

Hypothesis 1: 

Mandarin Chinese learners have more difficulties realising the schwa 

in monomorphemic words ending in schwa than Turkish learners and 

Moroccan Arabic learners. Moroccan Arabic learners have the least 

difficulties in realising the schwa.  

 

This hypothesis is partly confirmed by the data. In the sentence imitation task we 

found that the Mandarin Chinese learners experienced most difficulties realising 

monomorphemic words ending in schwa, but we did not find any differences 

between the Turkish and the Moroccan Arabic participants. The Turkish participants 

did not experience more difficulties realising monomorphemic words ending in 

schwa than the Moroccan Arabic participants. Although the Turkish learners depart 

from a syllable-timed L1 to a stress-timed L2, they have the advantage of having the 
Turkish /ı/ as a comparable phonotactic phenomenon as the schwa in Dutch. The 

result is that they do not differ from the Moroccan learners.  

 

Hypothesis 2: 

Mandarin Chinese learners have most difficulties realising the schwa 

as a suffix in nominal inflection (plurals). Turkish and Moroccan 

Arabic learners perform equally well with respect to nominal plurals.  

 

This hypothesis is supported by the data. We observed that, in the sentence imitation 

task, the Mandarin Chinese participants experienced more difficulties realising 
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nominal plurals ending in schwa than the Turkish and the Moroccan Arabic 

participants. We could not test this hypothesis with the film retelling data. 

 

Hypothesis 3: 

Turkish and Mandarin Chinese learners have most difficulties 

realising the schwa as a suffix in adjectives, followed by Turkish 

learners. Moroccan Arabic learners perform best. 

 

This hypothesis was not confirmed, in none of the two tasks. In fact, it was the other 
way around, the Moroccan Arabic learners having most difficulties. Surprisingly, 

they produced most non-target realisations of attributive adjectives ending in schwa. 

Unlike Mandarin Chinese and Turkish, Moroccan Arabic has adjectival inflection, 

so we therefore expected the Moroccan Arabic participants to have fewer difficulties 

realising adjectival inflection than the Turkish and Mandarin Chinese participants. 

However, it might be that they do not recognise the adjectival rule in Dutch, since it 

differs from their L1 adjectival rule. In Moroccan Arabic, the adjectival system is 

very transparent. Attributive adjectives are marked for gender, number and 

definiteness. In Dutch, all attributive adjectives receive a schwa, except when the 

adjective agrees with a noun with the features –DEF, -COMMON and –PLUR. So, the 

adjectival system in Dutch is rather opaque and has more syncretism. Apparently, 
the fact that the adjectival system in Dutch is opaque hinders Moroccan Arabic 

participants more than that they can profit from the fact that they are already 

familiar with adjectival inflection. The Turkish learners take more profit from their 

familiarity with the schwa than from the lack of knowledge of the adjectival 

inflection system. The low number of deletions by the Mandarin Chinese learners in 

the adjectives was striking as well. The number of deletions was about the same as 

in the monomorphemic words. They might assume adjectives to have the same 

status as monomorphemic words. In line with monomorphemic words, the schwa is 

taken to be part of the word itself. 

 

Hypothesis 4: 
Turkish learners have fewer difficulties realising verb forms ending in 

a schwa (i.e., first, second and third person plural, present tense verb 

forms) than Moroccan Arabic and Mandarin Chinese learners, who 

perform similarly. 

 

This hypothesis is not supported by the data in the sentence imitation task. Not 

enough data was available to test this hypothesis in the film retelling task. Although 

the Turkish participants produced the lowest number of non-target realisations of 

third person plural, present tense verb forms in the sentence imitation task, the 

differences between the groups were too small to be significant. We already 

mentioned that the number of items with third person plural, present tense verb 
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forms was rather small (n = 3) in the sentence imitation task and that this made it 

difficult to obtain more robust results.  

 

Hypothesis 5: 

Learners produce more non-target realisations in bimorphemic words 

than in monomorphemic words. 

 

This prediction could only be tested on the data of the sentence imitation task, given 

the low occurrences in the film retelling task. The hypothesis is supported by the 
data. We found a general effect for all learner groups that bimorphemic words have 

more schwa deletions than monomorphemic words. 

 

Hypothesis 6: 

The three groups of learners have difficulties realising the schwa both 

in monomorphemic words and in bimorphemic words. However, the 

following order of difficulty will be observed: 

(least difficult) monomorphemic words � nominal plurals � 

adjectives � verbs (most difficult) 

 

This hypothesis needs to be rejected, as the three types of bimorphemic words were 
handled differently by the three learner groups. We found that the groups of learners 

produced more deletions in the bimorphemic words than in the monomorphemic 

words (Hypothesis 5). However, we observed shifting patterns in the learner groups, 

which were largely confirmed by the individual learner patterns. 

 

Hypothesis 7: 

Learners perform better in the sentence imitation task than in the film 

retelling task. 

 

This hypothesis was confirmed. We found a task effect. The learners indeed 

produced more deletions in the film retelling task than in the sentence imitation task. 
However, it should be kept in mind that we compared both tasks only on 

monomorphemic words and adjectives. 

 

Overviewing the results, the most remarkable outcome is the differences between 

the learner groups in the way they deal with the three types of bimorphemic words. 

Whatever the interpretation is, this outcome points to different roles of the source 

language in acquiring a new language. The monomorphemic words show the effect 

of phonetic-phonological constraints separating the Mandarin Chinese learners from 

the Turkish and Moroccan Arabic group. As far as we can see, this means that the 

distinction between syllable- and stress-timed languages has no effect on the 

acquisition of words with a final schwa. Another important conclusion is that 
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monomorphemic words keep their final schwa more often than bimorphemic words 

and that pattern applies to all learner groups. 

The Turkish learners are the most stable learners in their use of the final 

schwa. The bimorphemic words have less often a final schwa, but the scores in the 

three types of bimorphemic words are comparable. This may mean that the three 

types of bimorphemic words are acquired in a similar way, but it could also mean 

that they are not active in distinguishing forms with and without a suffix. It seems 

that they have mastered the inflectional suffix of the nominal plural. The contextual 

adjective and verb suffixes are probably different, as the Turkish learner seems to 
depart from the assumption that the form with the schwa is the default form, the 

form stored in the lexicon. We need further evidence for this interpretation of 

course. 

The Mandarin Chinese learners realised relatively few schwa deletions in 

their production of both monomorphemic words and bimorphemic attributive 

adjectives. The adjective form with the schwa is the most frequent form of the 

attributive adjective and given the absence of morphology on the adjective in the 

source language, it is plausible that they aimed at the inflected form of the adjective. 

The noun and verb plurals are different. Their higher percentage of deletion 

indicates competition between the forms with and without the schwa. Many 

realisations do not have the final schwa, indicating that the easier form without a 
schwa is an important alternative. The general form of the Mandarin Chinese group 

matches the individual patterns of the learners. The differences between the 

monomorphemic and the three types of bimorphemic words show that the learners 

were active in distinguishing categories and their forms. 

The Moroccan Arabic learners seem to have their approach to the 

morphology of Dutch. They have patterns of high schwa deletion in the two 

contextual morphological categories, the adjective and the verb plurals. They have 

discovered the schwa as an element that has morphological status, meaning that it 

can be present or absent. This leads to higher absence numbers, as confirmed by the 

individual learner patterns. In that sense, the Moroccan Arabic learners seem to be 

morphologically more active than the Turkish learners, which, in fact, implies that 
they perform better, as predicted by the morphological constraints of the source 

languages. 

 



 

 

Chapter 5:  

The picture selection task: 

interpreting inflectional forms 

 
In this chapter, we will discuss the results of the first experiment we conducted. It 

became evident from the corpus study (discussed in Chapters 3 and 4) that the 

difficulties Turkish, Moroccan Arabic and Mandarin Chinese learners have in the 

production of inflectional morphology cannot be explained by only phonetic-

phonological or only morphosyntactic constraints. Our learners produced non-target 

realisations of monomorphemic words that can be explained by phonetic-

phonological constraints only, as a final /t/ or a final /ə/ are not inflectional endings 

here, but part of the word itself. However, learners produced more non-target 
realisations in inflected word forms with a /t/-final consonant cluster or a final /ə/ 

and that implies that morphosyntactic constraints play a role as well, not only in 

addition to but also in interaction with phonetic-phonological constraints.  

The question, which is central in this chapter, is whether Turkish, 

Moroccan Arabic and Mandarin Chinese learners of Dutch in addition to having 

problems in producing inflectional morphology, have also problems in interpreting 

it. If learners have difficulties in producing inflected verb forms correctly, these 

difficulties can either be due to problems in producing the inflectional morphemes 

correctly, but they can also be due to perception problems or to a combination of 

perception and production problems. This question cannot be answered on the basis 

of the production data of the corpus we studied. We therefore devised two 

processing experiments that we will report on in the present chapter (picture 
selection task) and in the next chapter (phoneme discrimination task).  

In the present chapter, we prefer to use the term ‘interpretation’ instead of 

‘perception’. To be sure that inflected verbs and nouns are being processed properly, 

it is not sufficient for learners to perceive the relevant phonemes (here: /ə/ and /t/) 

correctly, but they need to interpret these words as having inflectional endings as 

well. That means that processing occurs in two steps: (1) the perception of the 

relevant phoneme(s) and (2) the interpretation of these phonemes as inflectional 

morphemes. L2 learners may have difficulties with both perception and 

interpretation or with either perception or interpretation. In this chapter, we only 

look at interpretation, although we are conscious of the fact that it is not sure 

whether the participants perceive the phonemes correctly. To answer the question 
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whether the L2 learners perceive the relevant phonemes correctly, we designed the 

discrimination task that will be discussed in the next chapter. 

The perception and interpretation of inflectional endings may seem fairly 

trivial from the perspective of a native speaker, but learning to use inflectional 

endings in speaking the L2 presupposes that the learner is able to distinguish 

inflectional endings. Difficulties that adult L2 learners of Dutch experience may 

have their origin in an insufficient or deficient perceptual analysis and/or 

interpretation of Dutch sound patterns. The most simple assumption in this respect is 

that perception mirrors production and that production problems reflect, to a certain 
extent, perception problems. We will develop hypotheses on the interpretation 

difficulties in section 5.1. 

We conducted a picture selection task in which participants were asked to 

select a picture matching the utterance they heard. They had to choose between two 

pictures and the utterances they heard varied systematically with respect to 

inflectional and lexical information. We investigated inherent noun and contextual 

verb inflection: nominal singulars (no inflectional ending) versus nominal plurals 

(plus inflectional schwa) and third person, singular verb forms (present tense, stem 

plus final /t/) and third person plural verb forms  (present tense, stem plus schwa). 

We included picture selection of different lexical items, both nouns and verbs, to be 

sure that the participants knew the vocabulary used in the lexical items in the present 
experiment. 

Section 5.1 recapitulates the relevant characteristics of the languages 

concerned and contains the research question and the hypotheses we formulated for 

this specific task. Section 5.2 presents the methodology of the study. In section 5.3, 

we present the results of the experiment and these results will be discussed in section 

5.4. The results will be presented in two steps. First the analysis of the whole data 

set is presented, including both the inflectional and the lexical items. Because of the 

intricate interaction effects observed for these two groups of items and because of 

the ceiling effects for the lexical items, separate analyses of the inflectional and 

lexical items will be presented in the second step of analysis. 

 
 

5.1  Background 

 
In section 2.4, we presented the relevant characteristics of the languages in focus: 

Dutch, Turkish, Moroccan Arabic and Mandarin Chinese. To summarise: Dutch has 

syllables with schwa and with consonant clusters in coda position. Turkish has 

consonant clusters in coda position and syllables with schwa, but only marginally so. 

Moroccan Arabic lacks both and Mandarin Chinese only incidentally has syllables 

with schwa. With respect to morphology, it can be observed that Turkish and 

Moroccan Arabic have richer inflectional systems than Dutch and that Mandarin 

Chinese lacks inflectional morphology almost completely.  
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This study aims to give an answer to the main research question ‘Why do 

adult Turkish, Moroccan Arabic and Mandarin Chinese learners of Dutch have 

persistent difficulties in acquiring inflectional morphology?’ To answer this research 

question with respect to the interpretation of the inflectional endings /t/ and /ə/, we 

formulated four hypotheses. These hypotheses are based on the similarities and 

dissimilarities between the four languages and the idea that these properties may 

influence the development of the L2. Hypotheses 1 and 2 parallel the hypotheses we 

set up in Chapters 3 and 4 and are based on the assumption that perception mirrors 

production, that is, that we expect to make similar observations in perception as in 
production. 

  In the corpus study, it was found that participants produced more non-target 

realisations in inflected word forms ending in a /t/-final consonant cluster or in a 

syllable with schwa than in monomorphemic word forms ending in a /t/-final 

consonant cluster or in a syllable with schwa. When participants have difficulties 

perceiving word forms ending in a schwa or a /t/-final consonant cluster correctly, 

we expect them to have more difficulties perceiving inflected forms than non-

inflected forms (or: lexical forms, as we call them in the present experiment), in line 

with the results of the corpus study. The following hypothesis is comparable to 

Hypothesis 2 (Chapter 3) and Hypothesis 1 (Chapter 4).  

 
Hypothesis 1: 

Adult L2 learners have difficulties in the interpretation of inflectional 

endings. They will perform worse in the interpretation of inflectional 

items than in the interpretation of lexical items.   

 

We tested before in the corpus study (see the previous chapter), whether participants 

had more difficulties correctly producing verbal inflectional morphology (contextual 

inflection) than nominal inflectional morphology (inherent inflection). We did not 

find evidence for this, but this might have to do with lack of statistical power as a 

consequence of the low number of occurrences of verbal inflection. As mentioned in 

the previous chapter, nominal inflectional morphology is semantically more salient 
than verbal inflectional morphology. This is because a plural morpheme (schwa) 

unambiguously designates number. Adding a plural suffix to a singular noun 

implicates plural meaning (inherent inflection), whereas the morpheme /t/ expresses 

number (singular), person (third person) and tense (present) and the morpheme 

(schwa) gives information about number (plural) and tense (present). One single 

form can express more meanings (or grammatical properties) or, in terms of 

Goldschneider & DeKeyser (2001: 24), the semantic complexity is higher. Verbal 

inflectional morphology is, therefore, more difficult to acquire and will be acquired 

later than nominal inflectional morphology. In addition, the relevant information 

source about number and person can be the subject, which is related to the verb, but 

not part of it (contextual inflection). In their meta-analysis of twelve studies on L2 
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acquisition, Goldschneider & DeKeyser (2001) found that the factor ‘semantic 

complexity’ was, indeed, a significant factor. We propose that semantic complexity 

not only plays a role in the production, but also in the interpretation of inflectional 

morphology. The second hypothesis corresponds to Hypothesis 6 (Chapter 4) for 

production:  

 

Hypothesis 2: 

Adult L2 learners of Dutch have fewer problems interpreting inherent 

inflection than interpreting contextual inflection. They will perform 

worse on the verbal inflectional items than on the nominal inflectional 

items.  

 

The participants in the corpus study all had the same level of L2 proficiency, 

maximally A1. Therefore, we could not test the effect of L2 proficiency level. In the 

present study, we included participants at L2 levels A1, A2 and B1 (see section 5.2.2 

for a more detailed description of the participants). This made it possible to test for 

an effect of L2 proficiency level. Intuitively, it makes sense that the more proficient 

a learner is, the better he will perform. Therefore, Hypothesis 3 is as follows: 

 

Hypothesis 3: 
The more proficient the adult L2 learner is, the fewer problems he has 

interpreting inflected forms. More particularly, L2 learners at level 

B1 will perform better than L2 learners at level A2, and L2 learners at 

level A2 will perform better than L2 learners at level A1. 

 

The corpus study provided evidence that the Mandarin Chinese participants 

produced most non-target realisations in monomorphemic words ending in a /t/-final 

consonant cluster (see Chapter 3.4, discussion of Hypothesis 2)  and in 

monomorphemic words ending in a syllable with schwa (see Chapter 4.4, discussion 

of Hypothesis 1). This implies that Mandarin Chinese participants are hindered most 

by their L1 phonological system. However, in addition to phonological constraints, 
morphosyntactic constraints play a role in the present task as well. Here, we test the 

interpretation of both nominal inflection (plurals) and verbal inflection (third person 

singular, present tense versus third person plural, present tense).  

We found evidence in the corpus study that the Mandarin Chinese 

participants had most difficulties realising nominal inflection (see Chapter 4, 

Hypothesis 2). However, we did not find statistical evidence that the Mandarin 

Chinese participants had most difficulties realising /t/ and /ə/ when these were verbal 

inflectional endings. This might have been due to lack of statistical power, since we 

observed a lot of variation within the learner groups in both /t/ and /ə/ and we 

observed only a small number of verbs ending in /ə/. Although we did not find 

statistical evidence in the corpus study that the Mandarin Chinese participants had 
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most problems realising verbal inflection, we do expect them to have most problems 

interpreting verb inflection in this task. L1 constraints hinder Mandarin Chinese 

participants most. Therefore, Hypothesis 4 is as follows: 

 

Hypothesis 4: 

Mandarin Chinese L2 learners of Dutch have more problems 

interpreting inflected forms than the other two learner groups. 

Turkish and Moroccan Arabic learners perform similarly.  

 
 

5.2  Method 

 

5.2.1 Design 

 

The design of the experiment included three groups of adult L2 learners of Dutch: 

Mandarin Chinese, Moroccan Arabic and Turkish learners. L2 proficiency levels 

were represented in a cross-sectional way, covering the levels A1, A2 and B1. The 

experimental task was a picture selection task including utterances that varied 

systematically in lexical and inflectional information.  

 

5.2.2 Participants 
 

The participants in this study were 44 Turkish, 44 Moroccan Arabic and 42 

Mandarin Chinese lower educated adult learners of Dutch. They had no more than 

three years of secondary education in their home country. Their level of Dutch 

varied from A1 (Basic User: Breakthrough) to B1 (Independent User: Threshold) of 

the Common European Framework of Reference for languages (Council of Europe, 

2001) and they spoke no languages other than their L1 and the target language 

Dutch. They arrived in the Netherlands after age eighteen. They were all enrolled in 

a language training programme at various ROCs (regional education centres) or in 

language courses for refugees across the Netherlands and were recruited via their 
teachers. They were paid for their participation in this experimental task and the 

second experimental task (the discrimination task which will be discussed in Chapter 

6). After inspection of the data, it was decided to remove one Turkish and one 

Mandarin Chinese participant. These participants belonged to the participants’ group 

with the lowest L2 proficiency level (A1). They were performing extremely poorly, 

as they did not have the lexical knowledge to perform the picture selection task, 

although we only used basic vocabulary. Table 5.1 presents an overview of the 

number of participants included in the different participant groups. 
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Table 5.1. Number of participants belonging to the different L1 groups and to the 

different L2 proficiency groups. 

 A1 A2 B1 Total 

Turkish 15 15 14 44 
Moroccan Arabic 15 14 15 44 
Mandarin Chinese 15 15 12 42 

Total 45 44 41 130 

 

5.2.3 Materials 

 

We included 110 items (plus 15 training items), distinguishing between nominal 

(62) and verbal (48) items. We also distinguished between inflectional (54) and 

lexical (semantic) (56) items. The participants had to select the right picture (out of 

two) that corresponded to a stimulus presented to them through a computer. Items 
were constructed that tested nominal inflection (singular versus plural) and verbal 

inflection (third person singular versus third person plural in the present tense). 

These items were called ‘inflectional items’. We also included lexical items in which 

a difference in lexical meaning was tested. These items were called ‘lexical items’. 

They were constructed to test whether participants knew the vocabulary of the nouns 

and the verbs that were used in the inflectional items and to measure the difference 

in difficulty participants experienced in interpreting inflectional forms and lexical 

forms. In the inflectional context, one of the pictures illustrated a singular act (verb 

condition) or one object (noun condition), the other a plural act (verb condition) or 

two or more objects (noun condition). In the lexical context, the two pictures 

depicted a difference in meaning, both pictures illustrating a singular act, a plural 
act, one object or more objects. The lexical items were constructed by combining 

pictures from the set of inflectional items. In the verbal inflectional items, we had 

twelve singular and twelve plural verbal items. In the nominal inflectional items, we 

had fifteen singular and fifteen plural nominal items. We had the same number of 

verbs (12) and nouns (15) in the lexical items as in the inflectional items, with one 

exception: in the nominal lexical items, one noun was used twice, which resulted in 

a total number of 16 nouns in this category (instead of the 15 used in the nominal, 

inflectional items). Figure 5.1 presents an overview of the items used in the 

experiment.  
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110 

items 

 

 

54 inflectional items 

 

24 verbs 

12 singular verbs 

12 plural verbs 

 

30 nouns 

15 singular nouns 

15 plural nouns 

 

56 lexical items 

 

24 verbs 

12 singular verbs 

12 plural verbs 

 

32 nouns 

16 singular nouns 

16 plural nouns 

Figure 5.1. Schematic overview of the items. 

 

The inflectional items were constructed in such a way that the participants had to 

focus on the inflectional ending to interpret the stimulus correctly. An example of an 

item with verbal inflectional morphology is given in (1), together with the pictures. 
 

(1) Ze  was-t                 een auto. 

She wash-3SG.PRES a car 

‘She washes a car.’ 

 

           
Figure 5.2.  Example of an item in which verbal inflectional morphology is tested. 

 

Sentence (1) was presented orally. In Dutch, the reduced form of third person 

singular feminine personal pronoun and the reduced third person plural personal 

pronoun are the same (‘ze’). Therefore, the inflectional ending (/t/ or /ə/) is the only 

cue the participant had to interpret the sentence correctly and to select the right 

picture. There was no redundant information available. An example of an item in 

which nominal inflection was tested, is given in (2), together with the pictures. 

 

(2) de  kipp-en 
the chicken-PLUR  

‘the chickens’ 
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Figure 5.3.  Example of an item in which nominal inflectional morphology is tested. 

 

The participants heard sentence (2). In Dutch, the definite article singular for 

common nouns (de ‘the’) is the same as the definite article for nominal plurals. 

Again, the only cue to interpret the utterance correctly is the inflectional ending, the 

/ə/.  
The items that tested verbal inflectional morphology were short sentences 

with the structure SVX. The subject was always ze (‘she/they’), the verb a third 

person either singular or plural, present tense and X was the complement of the verb. 

It stood for any VP-material, such as an adverbial, an (in)direct object or a 

prepositional phrase. The X consisted of two or three syllables and the onset of the 

first word always started with a vowel, which makes the preceding inflectional /t/ 

more prominent. The items that tested nominal inflectional morphology consisted of 

a DP with a definite article plus the noun. As mentioned before, we also constructed 

lexical items. In these items, a difference in meaning was depicted in the pictures. 

We constructed both nominal and verbal lexical item pairs. Two examples are 

provided in (3) (a nominal lexical item with two pictures) and (4) (a verbal lexical 
item with two pictures). Again, the sentences were presented orally to the 

participants. 

 

(3) de  vis 

 the fish 
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Figure 5.4.  Example of a nominal distracter item. 

 

(4)    Ze   kus-t               een jongen. 
   She  kiss-3SG.PRES a boy. 

  ‘She kisses a boy.’ 

 

              
Figure 5.5.  Example of a verbal distracter item. 

 

The stem of the verbs we selected was monosyllabic and all verbs ended in an 

obstruent (/p/, /k/, /x/ or /s/, respectively). The nouns were monosyllabic as well and 

ended in /p/, /k/, /x/, /s/ or /t/1. We did not include verbs and nouns ending in /f/, 

since it turned out to be difficult to select appropriate words in Dutch ending in this 

phoneme. The vowels in the target words were chosen from the set of /o/, /ɑ/, /ɛ/, /ɵ/, 

/u/, /ɪ/ or /i/. Words ending in /s/ contained the lax vowels /ɑ/, /i/ or /u/. We did not 

select tense vowels, since the stem final /s/ is underlyingly voiced. As a result of 

final devoicing in Dutch, this /z/ is voiceless in the singular. In the plural however, 

final devoicing does not occur, resulting in a voiced /z/. The inflectional ending /ə/ 

                                                
1 We did not construct verbs ending on /t/, since applying the third person singular, 

present tense would not result in a consonant cluster, e.g., dutten (‘to nap’), ze dut 

(‘she naps’). 
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would no longer be the only cue to a correct sentence interpretation and it would no 

longer be possible to decide whether it was the perception of the /ə/ that led to the 

correct interpretation. All target items consisted of two pictures and a corresponding 

sentence or determiner phrase (DP). The sentences and DPs had two variants. Both 

variants were assigned to the participants in different blocks, to prevent the 

participants from remembering the correct answer of the alternating item.  

After inspection of the results, we decided to remove items with the verb 

maken (‘to make’) and items with the noun dop (‘cap’). In the item Ze maakt een 

sneeuwpop (‘she makes a snowman’), the participants chose the correct picture in 
only 40% of the cases, whereas the average number of correct responses in this 

category is 69%. Therefore, all items including the verb maken were excluded from 

further analyses. A total of twelve items was removed from the data, four 

inflectional items (two times maken in the inflectional context; two times dop in the 

inflectional context) and eight lexical items (two times maken, two times maakt, two 

times dop and two times doppen, all in the lexical context). Thus, after exclusion of 

these twelve items, there were 98 items left. The picture corresponding to the 

sentence Ze maakt een sneeuwpop is shown in Figure 5.6. 

 

 
Figure 5.6.  Picture corresponding to the stimulus Ze maakt een sneeuwpop (‘She 

makes a snowman’). 
 

The difficulties that participants experienced with the verb maken might have been 

caused by misinterpretation of this picture. As can be observed from Figure 5.6, the 

picture depicts a girl and a snowman. The girl is making a snowman. However, the 

participants might suppose that the snowman is also engaged in the action and thus 

select the picture depicting plural meaning. Items including the noun dop were 

removed from the data as well, as they appeared to be more difficult than other items 

in the same categories. On average, the singular forms were recognised correctly by 



THE PICTURE SELECTION TASK                                                                                                                           97 
 

94% of the participants, the plural forms by 74% of the participants. The singular 

form dop was recognised correctly by 93% of the participants, but the plural form 

doppen by only 54% of the participants. This also points to the observation that the 

participants performed much better overall on the singular items (94% correct) than 

on the plural items (74% correct). The singular meaning appeared to be the 

unmarked form, being the first choice. 

As explained in Figure 5.1, the experiment originally included 110 items, 

but there were 98 items left after exclusion of the items causing bias. In fact, the 

items consisted of 49 item pairs. An inflectional item pair had a singular and a plural 
item variant being correct, a lexical item pair had a variant in which one meaning 

was correct and a variant in which another meaning was correct. The two variants 

were combined into item pairs, which were the basic elements in the statistical 

analysis. An item pair was considered to be correct if a participant had selected the 

correct picture in both variants of the item. This results in a far more transparent 

analysis of the results as it reduces the chance of correct guessing from 50% to 25%. 

We will use the term ‘item pair’ when we refer to pairs of items used in the analyses 

and we will use the term ‘item’ when we refer to the individual items as they were 

originally used in the experiment.  

 

5.2.4 Procedure 
 
The sentences were spoken by a female speaker of standard Dutch and were 

recorded in a sound-proof studio. The inflectional endings /ə/ and /t/ were clearly 

pronounced. The experiment consisted of four blocks, each block containing 27 or 

28 items. Pauses were inserted between the blocks and the participants decided 

themselves when to proceed to the next block. Within a block, the items were 

randomly assigned to the participants. Participants were first provided with the two 

pictures. After 2,000 milliseconds, the stimulus was presented to the participants 

orally via a headphone. The participants had to choose the correct picture as quickly 

as possible. If participants did not answer within 5,000 milliseconds, the next item 

was presented and the previous item was regarded as incorrect. The participants 
were tested individually. 

 

 

5.3  Results 

 
As described in Section 5.2, the experiment included inflectional item and lexical 

item pairs. In the inflectional item pairs, it was tested whether participants were able 

to interpret nominal and verbal inflectional morphology correctly. In the lexical item 

pairs, lexical knowledge was tested. The next section will provide the results of the 

experiment. We will start with an overall analysis of the data which gives us an 

overall overview of the results and of the factors playing a role. After the overall 
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analysis, we will present separate analyses of the lexical and the inflectional item 

pairs.  

 

5.3.1 Overall analysis 

 

Table 5.2 gives an overview of the proportions of correct realisations in the four 

different categories (the nominal lexical item pairs, verbal lexical item pairs, 

nominal inflectional item pairs and verbal inflectional item pairs) for all different 

participant groups together. 
 

Table 5.2. Mean proportions of correct realisations and number of item pairs (=k, 

between brackets) in the four different categories, plus examples of item 

pairs in each of these four categories. 

  Mean Example of item pairs 
 

Lexical 

((k=24) 

noun (k=14) 

verb (k=10) 
total (k=24) 

.968 

.916 

.942 

de pop/de kat (‘the doll/ the cat’) 

ze loopt/ze lacht (‘she walks/ she 
laughs’ ) 

 

Inflection 
(k=25) 

noun (k=14) 
 
verb (k=11) 
total (k=25) 

.723 
 
.326 
.524 

de pop/de poppen (‘the doll / the 
dolls’) 
ze loopt/ze lopen (‘she walks/ 
they walk’) 

Mean noun (k=28) 
verb (k=21) 

Mean (k=49) 

.845 

.621 

.733 

 

 

On average, the participants chose the correct picture in 73.3% of the cases. In the 

lexical item pairs, the correct picture was chosen in 94.2% of the cases and in the 

inflectional item pairs, the correct picture was chosen in 52.4% of the cases. 

Furthermore, the participants selected the correct picture in 84.5% of the nominal 

item pairs, whereas they selected the correct picture in 62.1% of the verbal item 

pairs. Table 5.3 gives an overview of the proportions of correct realisations for the 

different participant groups: the Turkish (A1, A2 and B1), Moroccan Arabic (A1, 

A2 and B1) and Mandarin Chinese (A1, A2 and B1) participants. 
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Table 5.3. Mean proportions of correct realisations and standard deviations 

(between brackets) for the three different language groups and their L2 

proficiency levels A1, A2 and B1. 

 A1 A2 B1 Mean 

Turkish .686   

(.318) 

.726   

(.317) 

.855   

(.218) 
.754   

(.297) 
Moroccan Arabic .676   

(.356) 

.759   

(.275) 

.836   

(.231) 
.757   

(.288) 
Mandarin 

Chinese 

.635   

(.311) 

.693   

(.299) 

.736   

(.271) 
.686   

(.298) 

Mean .666   
(.324) 

.725   
(.300) 

.813   
(.241) 

.733   

(.296) 

 

It can be observed from Table 5.2, that the scores seem to increase with proficiency. 

At the same time, the standard deviations appear to be rather high, indicating that 

there is a considerable amount of variation between the participants in all language 

and proficiency groups. We conducted an overall repeated measures analysis to test 

which of the factors taken into account appeared to be significant. ‘Proportion 

correct’ was taken as the dependent variable. ‘Morphological status’ (lexical or 

inflectional item pair) and ‘word class’ (noun or verb) were within-subject factors 

and ‘L1 background’ (Turkish, Moroccan Arabic or Mandarin Chinese) and ‘L2 

proficiency’ (A1, A2 or B1) between-subjects factors. The results showed several 

main effects and interactions. We found a strong effect for the factor ‘morphological 
status’ (F (1, 119) = 604.75, p< .000, η2 = .836), indicating that the participants had 

more difficulties interpreting inflectional item pairs correctly than lexical item pairs. 

We also found a strong effect for the factor ‘word class’ (F (1, 119) = 266.81, 

p< .000, η2 = .692. It appeared to be more difficult to interpret verbal item pairs 

correctly than nominal item pairs, but we also found a strong interaction between the 

two factors (F (1, 119) = 266.81, p< .000, η2 = .692). Figure 5.7 illustrates this 

interaction. 
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Figure 5.7. Interaction between the factors ‘morphological status’ (1: lexical item 

pair or 2: inflectional item pair) and ‘word class’ (noun or verb). 

 

It can be observed from Figure 5.7 that the difference between nouns and verbs is 

larger in the inflectional item pairs than in the lexical item pairs. This may be caused 

by a ceiling effect in the lexical item pairs: the participants performed very well on 

both nouns and verbs. We also found significant main effects for the factors ‘L1 

background’ (Turkish, Moroccan Arabic or Mandarin Chinese; F (2,119) = 5.74, 

p< .01, η2 = .088) and ‘L2 proficiency’ (A1, A2 or B1; F (2, 119) = 19.49, p< .000, 

η
2 = .247), but no interaction between these two factors (F (4, 119) = .033, n.s.). 

Post-hoc comparisons (Bonferroni) on ‘L1 background’ showed that Mandarin 

Chinese participants had more difficulties performing this task than Moroccan 
Arabic participants, but that they did not differ significantly from the Turkish 

participants. The Turkish and Moroccan Arabic participants did not differ from each 

other either. Post-hoc comparisons (Bonferroni) on ‘L2 proficiency’ revealed that 

the three L2 proficiency groups all differed: participants with level B1 performed 

better than participants with level A1 and A2 and participants with level A2 

performed better than participants with level A1. Moreover, we found an interaction 

between ‘morphological status’ and ‘L2 proficiency’ (F (2, 119) = 11.54, p< .000, η2 
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= .162), indicating that the differences between the three L2 proficiency groups were 

smaller in the lexical than in the inflectional item pairs. The interaction is illustrated 

in Figure 5.8. There is a ceiling effect in the lexical item pairs, with smaller 

differences between the proficiency levels than in the inflectional item pairs. 

 

 
Figure 5.8. Interaction between the factors ‘morphological status’ (lexical item pair 

or inflectional item pair) and ‘L2 proficiency’ (A1, A2 or B1). 

 

Finally, we obtained a three-way interaction between ‘morphological status’, ‘word 
class’ and ‘L1’ (F (2, 119) = 8.19, p< .000, η2 = .121). This interaction is illustrated 

in the three plots in Figure 5.9.  
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Figure 5.9. Three-way interaction between the factors ‘morphological status’ 

(lexical or inflectional item pair), ‘word class’ (noun or verb) and ‘L1 

background’ (Turkish, Moroccan Arabic or Mandarin Chinese). 
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It can be observed from Figure 5.9 that the differences between nouns and verbs are 

bigger in the inflectional than in the lexical item pairs. We already noticed this in the 

two-way interaction ‘morphological status’ by ‘word class’, illustrated in Figure 5.7. 

However, the differences are not the same for the three groups of learners. For 

Turkish and Moroccan Arabic learners, there is hardly any difference in the lexical 

items between the nouns and verbs, whereas for the Mandarin Chinese learners, this 

difference is greater. To get a better grip on these intricate patterns separate analyses 

were carried out on the four combinations of morphological status and word class: 

nouns and verbs in the lexical condition, nouns and verbs in the inflectional 
condition.  

 

5.3.2 Separate analyses 

 

We now turn to separate analyses on the different item pair types, starting with the 

analyses on the lexical item pairs, followed by the inflectional item pairs. The results 

of these analyses will be given below. 

 

Lexical item pairs 

Two separate univariate ANOVAs were conducted, one analysis on the nominal 

item pairs and another on the verbal item pairs. We again took the ‘proportions 
accurate responses’ as the dependent variable and the factors ‘L1 background’ 

(Turkish, Moroccan Arabic or Mandarin Chinese) and ‘L2 proficiency’ (A1, A2 or 

B1) as independent, fixed variables. An example of a nominal item was given in (3). 

Table 5.4 presents the results for the three participant groups in the nominal, lexical 

item pairs. These results are also displayed in Figure 5.10.  

 

Table 5.4. Mean proportions of correct realisations and standard deviations 

(between brackets) for the three participant groups in the nominal, 

lexical item pairs. 

 A1 A2 B1 Mean 

Turkish .943   

(.068) 

.944   

(.100) 

.990   

(.028) 
.959   

(.075) 
Moroccan 
Arabic 

.962   
(.051) 

.964   
(.033) 

.976   
(.035) 

.968   
(.038) 

Mandarin 

Chinese 

.975   

(.049) 

.981   

(.027) 

.976   

(.038) 
.977   

(.039) 

Mean .959   

(.060) 

.964   

(.069) 

.981   

(.033) 

.968   

(.056) 

 

 



104                                                                                                            CHAPTER 5  

 

 

 
Figure 5.10. Mean proportions of correct realisations and error bars (+/- 2SE) for 

the three participant groups in the nominal, lexical items. 

 

As can be inferred from Table 5.4, the participants selected the correct picture in 

both variants of a nominal item pair on average in 96.8% of the cases. The results 

showed no significant main effects for the factors ‘L1 background’ (F (2, 119) = 

1.14, n.s.) and ‘L2 proficiency’ (F (2, 119) = 1.72, n.s.). We did not find a 

significant interaction between the two factors either (F (4, 119) = .90, n.s.). All the 

different groups perform well. The item pairs in this category were easy for most of 

the learners. 
We next turned to the analysis of the verbal item pairs. An example of a 

verbal item was provided in (4). The proportions of correct realisations for the three 

participant groups are shown in Table 5.5 below. The graph in Figure 5.11 also 

displays the proportions of correct realisations for the three participant groups. 
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Table 5.5. Mean proportions of correct realisations and standard deviations 

(between brackets) for the three participant groups in the verbal, lexical 

item pairs. 

 A1 A2 B1 Mean 

Turkish .913   

(.108) 

.943   

(.052) 

.979   

(.045) 
.944   

(.077) 
Moroccan 

Arabic 

.907   

(.099) 

.936   

(.083) 

.933   

(.077) 
.925   

(.083) 
Mandarin 

Chinese 

.814   

(.119) 

.900   

(.058) 

.925   

(.073) 
.878   

(.098) 

Mean .880   
(.114) 

.926   
(.063) 

.946   
(.067) 

.916   

(.088) 

 

 

 
Figure 5.11. Mean proportions of correct realisations and error bars (+/- 2SE) for 

the three participant groups in the verbal, lexical item pairs.  

 

The participants chose the correct pictures in the item pairs in 91.6% of the cases. 
We found significant main effects for ‘L1 background’ (F (2, 119) = 6.07, p < .01, 

η
2 = .093) and ‘L2 proficiency’ (F (2, 119) = 6.76, p < .01, η2 = .102). We did not 

find a significant interaction between the two factors (F (4, 19) = .994, n.s.). Post-

hoc comparisons (Bonferroni) on ‘L1 background’ showed that the Turkish 

participants performed better than the Mandarin Chinese participants. Other 

differences did not reach significance. Post-hoc comparisons (Bonferroni) on ‘L2 

proficiency’ revealed that participants with level B1 had more correct responses than 
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participants with level A1. Participants with level A2 did not perform significantly 

better than participants with level A1, but a trend is visible (p = .075).  

To summarise: we did not find any significant effect in the nominal item 

pairs and two significant main effects in the verbal item pairs (for ‘L1 background’ 

and ‘L2 proficiency’). However, these effects are relatively small (η2 is 

maximally .10). The most important observation in the lexical item pairs is that all 

participant groups performed very well on them (more than 90% correct, except for 

the Mandarin Chinese participants with level A1, who had 81% correct realisations 

on the verbal lexical item pairs). We can, therefore, conclude that potential 
difficulties in interpreting the inflectional item pairs correctly in this task cannot be 

attributed to lack of vocabulary knowledge. 

 

Inflectional item pairs 

We conducted two separate univariate ANOVAs on the inflectional item pairs, one 

on nominal inflection and one on verbal inflection. Again, we took the ‘proportions 

of correct responses’ as the dependent variable and the factors ‘L1 background’ and 

‘L2 proficiency’ as independent, fixed variables. An example of an item in which 

nominal inflection (singular vs. plural) was tested, was given in (2). Table 5.6 gives 

the proportions of correct realisations for the three participant groups in the nominal, 

inflectional item pairs. These results are also displayed in Figure 5.12. 
 

Table 5.6. Mean proportions of correct realisations and standard deviations 

(between brackets) for the three participant groups in the nominal, 

inflectional item pairs. 

 A1 A2 B1 Mean 

Turkish .662   

(.256) 

.745   

(.256) 

.924   

(.081) 
.774   

(.237) 
Moroccan Arabic .691   

(.360) 

.832   

(.127) 

.852   

(.263) 
.791   

(.267) 
Mandarin 

Chinese 

.531   

(.172) 

.595   

(.234) 

.673   

(.192) 
.596   

(.212) 

Mean .630   

(.270) 

.721   

(.237) 

.824   

(.211) 

.723   

(.253) 
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Figure 5.12. Mean proportions of correct realisations and error bars (+/- 2SE) for 

the three participant groups in the nominal, inflectional item pairs.  

 

On average, the participants selected the correct pictures in 72.3% of the cases. We 

found significant main effects for the factors ‘L1 background’ (F (2, 119) = 8.69, 

p< .000, η2 = .127) and ‘L2 proficiency’ (F (2, 119) = 6.87, p= .000, η2 = .104). Post-

hoc comparisons (Bonferroni) on the factor ‘L1 background’ revealed that Mandarin 

Chinese participants (59.6% correct) had fewer correct responses than the Turkish 

(77.4% correct) and the Moroccan Arabic participants (79.1% correct). Turkish and 

Moroccan Arabic participants did not differ from each other. Post-hoc comparisons 
on ‘L2 proficiency’ showed that participants with level B1 performed significantly 

better than participants with level A1. B1 did not differ from A2 and A1 and A2 did 

not differ from each other either.  

We next turned to the analysis on verbal inflection (3SG.PRES vs. 

3PLUR.PRES). The mean proportions of correct realisations for the three participant 

groups in these item pairs can be found in Table 5.7 and in Figure 5.13. 
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Table 5.7. Mean proportions of correct realisations and standard deviations 

(between brackets) for the three participant groups in the verbal, 

inflectional item pairs. 

 A1 A2 B1 Mean 

Turkish .220   

(.160) 

.286   

(.204) 

.501   

(.249) 
.336   

(.204) 
Moroccan Arabic .161   

(.181) 

.297   

(.212) 

.565   

(.265) 
.341   

(.219) 
Mandarin 

Chinese 

.211   

(.170) 

.295   

(.227) 

.397   

(.260) 
.301   

(.219) 

Mean .197   
(.170) 

.293   
(.214) 

.488   
(.258) 

.326   

(.214) 

 

 

 
Figure 5.13. Mean proportions of correct realisations and error bars (+/- 2SE)  for 

the three participant groups in the verbal, inflectional item pairs.  

 
We found a strong significant main effect for the factor ‘L2 proficiency’ (F (2, 119) 
= 16.47, p< .000, η2 = .217), but not for the factor ‘L1 background’ (F (2, 119) 

= .511, n.s.), which surprised us. Although the results of the corpus study could not 

be interpreted unequivocally, we predicted, on the basis of L1 phonetic-phonological 

and morphosyntactic constraints, that the Mandarin Chinese participants would 

experience most problems interpreting verbal inflectional morphology correctly. 

Closer inspection of the data and of the descriptive statistics learned that this could 

partly be due to the large variation that exists between the participants within the 

different groups. Why did we find this large variation? Learners are expected to 
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make progress and to perform better when their level of Dutch increases. 

Surprisingly, we found the opposite pattern for some participants, particularly 

Moroccan Arabic participants. Some participants in the B1 group did indeed 

perform better than the participants in the A1 and the A2 groups. However, other 

participants performed worse than the A1 and A2 participants. Closer inspection of 

the answers that the participants with the highest level of Dutch (B1) gave, showed 

us a clear pattern. Some participants systematically chose the correct picture in the 

singular variant of an item pair and the incorrect picture in the plural variant of an 

item pair. This indicates a preference for singular interpretation and corresponds to 
an observation made when conducting the experiments. Some participants said they 

were quite confused about the experiment and indicated that they did not know 

which part of the input they should focus on. Some of them did not notice any 

difference at all between the two variants of an item pair, other participants based 

themselves on their own ‘rules’ which they had deduced perhaps from earlier 

language lessons and said things like: “Oh, ze is enkelvoud en zij is meervoud!” (oh, 

ze is singular and zij is plural!). There is, indeed, a difference in Dutch between ze 

and zij, but this has nothing to do with singular or plural meaning. In the pronominal 

system, zij is the full form of the third person singular feminine and of the third 

person plural as well. Ze is the reduced form of this personal pronoun. However, the 

personal pronoun zij did not occur in the present experiment, so the participants 
could not have derived this ‘rule’ from the input of the experiment. 

As explained in the previous section, all item pairs in the experiment 

consisted of two variants. An item was correct if the participant selected the correct 

picture in both variants of the item pair. The example below has two variants, one in 

which sentence (a) is presented orally to the participant (the third person singular, 

present tense) and the other one in which the participant hears sentence (b) (the third 

person plural, present tense).  

 

(5) a.  Ze  was-t                  een auto. 

     She wash-3SG.PRES a car 

b.  Ze     wass-en                 een auto. 
     They wash-3PLUR.PRES  a car 
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Figure 5.14. Example of an item in which verbal inflectional morphology is tested. 

 

The following four answer patterns are possible: 

(1) Selecting the wrong picture in both variants of an item pair. 

(2) Selecting the correct picture in the singular variant of an item pair and the 

wrong picture in the plural variant of an item pair (preference for singular 

interpretation). 

(3) Selecting the wrong picture in the singular variant of an item pair and the 

correct picture in the plural variant of an item pair (preference for plural 

interpretation). 

(4) Selecting the correct picture in both variants of an item pair.  
 

The first three answer patterns reflect an incorrect interpretation of the inflectional 

endings. Pattern (4) is the only pattern that reflects a correct interpretation of the 

inflectional endings. An item pair is correct only in this last case. How can we 

discern the pattern that a participant shows a preference for singular interpretation? 

There were eleven pairs in the experiment in which verbal, inflectional morphology 

is tested (the same two pictures presented with the spoken singular and plural 

stimulus). Probability calculus makes it clear that seven times making the random 

choice of a singular with a second singular or more with eleven item pairs is 

extremely low (p<.0076). This means that the frequency of seven or more of such 

patterns (singular correct, plural incorrect) indicates a clear systematic and, in this 

case, semantic choice: ze is singular, overruling any other cue in the sound form. 
Thirty-one participants met the criterion of seven or more singular-singular item 

pairs. These participants stem from all three language groups, but they are most 

frequent in the Moroccan Arabic group. This is possibly due to the fact that, in 

Moroccan Arabic, the singular form masculine of the perfect is the default verb form 

(Harrell, 1962: 41). Moroccan Arabic does not have infinitive verb forms: the third 

person singular, perfect (a bare, monomorphemic form) serves as the default verb 

form, also in the early stages of L2 Dutch, in which the verb form of 3SG.PRES is 

used as default form (see Van de Craats & van Hout, 2010; Verhagen, 2009). Table 
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5.8 provides an overview of the number of participants who have a preference for 

singular interpretation in the verbal, inflectional item pairs.  

 

Table 5.8 Number of participants showing a preference for singular interpretation 

in the verbal, inflectional item pairs (a frequency of seven or more in 

the eleven item pairs). 

 A1 A2 B1 Total 

Turkish 

Moroccan Arabic 

Mandarin Chinese 

Total 

3 

7 

3 

13 

1 

6 

3 

10 

2 

3 

3 

8 

6 

16 

9 

31 

 

These participants are isolated from the other participants in the analysis, as they 

may bias the analyses. They do not focus on the inflectional ending to interpret the 

sentences, but on an incorrect semantic cue (e.g., ‘ze is singular, zij is plural’). We 

decided to exclude these 31 participants from further analysis of the verbal, 

inflectional item pairs, as these participants do not focus on the inflectional 

morphemes /ə/ and /t/. They infer their own rules, but they do not infer them from 

the input. Including these participants would confound our analysis and would give 

an inaccurate view of the data. After having excluded these participants, we again 

conducted a univariate ANOVA on the verbal, inflectional items with the percentage 

of correct realisations as the dependent variable and the factors ‘L1 background’ and 

‘L2 proficiency’ as independent, fixed variables.  
 

Table 5.9. Mean proportions of correct realisations and standard deviations 

(between brackets) for the different participant groups in the verbal, 

inflectional item pairs, after excluding participants with a preference 

for singular interpretation. 

 A1 A2 B1 Mean 

Turkish .250   

(.160) 

.294   

(.214) 

.583   

(.270) 
.374   

(.260) 
Moroccan Arabic .239   

(.181) 

.409   

(.271) 

.689   

(.314) 
.481   

(.325) 
Mandarin 

Chinese 

.265   

(.188) 

.356   

(.231) 

.434   

(.256) 
.347   

(.228) 

Mean .252   
(.170) 

.344   
(.232) 

.581   
(.293) 

.360   

(.274) 

 

The again results showed a significant main effect for the factor ‘L2 proficiency’ (F 

(2, 88) = 14.84, p< .000, η2 = .252). Post-hoc analysis revealed that participants with 

level B1 performed better than participants with level A1 and participants with level 

A2, but participants with level A2 did not differ from participants with level A1. 
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This is in fact the same result as we had already observed in the analysis that 

included the participants having a preference for singular interpretation (see Table 

5.6 and Figure 5.13). However, we again did not find an effect for ‘L1 background’. 

That is to say, excluding the participants with a preference for singular interpretation 

did not have an effect on the results. The singular pattern may occur more frequently 

in the Moroccan Arabic group, but its presence apparently does not have an effect on 

the three different language background groups in coping with verbal inflection. 

 

 
5.4 Conclusion and discussion 

 
The aim of the present experiment was to give an answer to the main research 

question ‘Why do adult Turkish, Moroccan Arabic and Mandarin Chinese learners 

of Dutch have persistent difficulties in acquiring inflectional morphology?’ with 

respect to the interpretation of inflectional endings. We formulated four hypotheses 

that were tested in the experiment. These hypotheses will be repeated below for the 

convenience of the reader. Each hypothesis will be followed by the conclusion.  

 

Hypothesis 1: 

Adult L2 learners have difficulties in the interpretation of inflectional 

endings. They will perform worse in the interpretation of inflectional 

items than in the interpretation of lexical items.   

  

This hypothesis was confirmed. We found that participants had severe difficulties in 

interpreting inflectional endings, in both nouns and in verbs. Participants selected 

the correct picture in 94.2% of the lexical item pairs and in 52.4% of the inflectional 

item pairs. This difference was significant. Participants performed (almost) at ceiling 

level in the lexical item pairs, which indicates that the difficulties the participants 

experienced in interpreting the inflectional item pairs in this task correctly cannot be 

attributed to lack of vocabulary knowledge. 

It is remarkable that learners experienced a lot of difficulties in interpreting 
inflectional endings correctly, since the nominal plural and the verbal paradigm 

(present tense) are explained over and over again to learners, as early as the first 

lessons of Dutch as L2. Moreover, teachers appeared to be unaware of the 

difficulties these learners experienced. At an earlier presentation of the research 

results at a meeting of Dutch L2 teachers, they were asked how difficult they 

expected this experiment to be. All teachers, without exception, expected this task to 

be fairly easy for the participants.  

Why then is it so difficult for L2 learners of Dutch to interpret inflectional 

morphemes correctly? First, the experiment was constructed in such a way that no 

redundant information was available in the stimulus. Participants had to focus on the 

inflectional ending to interpret the sentence correctly. Goldschneider & DeKeyser 
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(2001) mentioned explicitly that redundancy plays a role in the acquisition of 

morphemes in English. They defined redundancy as ‘to what extent the use of the 

functor (= the morpheme) is required to convey meaning’ (Kalnitz, 1978, as cited in 

Goldschneider & DeKeyser). They assume that, if a morpheme is redundant to at 

least some extent, this morpheme will be acquired at a later stage than if a 

morpheme is not redundant at all. In Dutch, the inflectional endings frequently 

contain redundant information, because person and number are often also expressed 

in the subject (and tense is expressed in an adverbial or can be derived from the 

context), as becomes clear from examples (6a) and (6b). 
 

 (6)  a.  Hij   koop-t            een boek. 

           He.3SG buy-3SG.PRES a book 

        b.  Wij  koop-en        straks een boek. 

     We.1PLUR buy-PLUR.PRES  soon a book 

 

 (7)  a.   één stoel 

           one chair 

 b.   drie   stoel-en 

 three chair-PLUR 

 
In example (6a), the personal pronouns hij and in (6b) wij contain non-redundant 

information. Wij is even more specific than the plural morpheme and hij 

distinguishes between jij (‘you’) and hij (‘he’), because it also expresses person, and 

in (7), the numerals één and drie contain information that helps the learner to 

interpret the utterance, but makes the plural morpheme in (7b) redundant. As 

redundant information is usually available in the input, learners are not used to 

focusing on the inflectional ending and having the inflectional ending as the only 

cue in interpreting the stimulus correctly. Learners do not even know that they have 

to focus on the inflectional ending to interpret the sentence, as becomes evident from 

the strategy some learners have: ‘ze is singular, zij is plural’. They believe they can 

find the crucial information in the (pronominal) subject. A sentence containing 
redundant information makes the learner a lazy learner. 

There is another reason why this task is complex. Learners may experience 

problems in processing the acoustic form, because of phonotactic constraints in their 

L1. As discussed in section 5.1, the three languages in focus do not allow consonant 

clusters in coda position and syllables with schwa or they only marginally allow 

them. Because of this, L2 learners of these languages experience problems in 

processing the acoustic form. 

Finally, phonological salience plays a role. Peters (1997) and Gillis (2003) defined 

phonological salience as ‘how easy it is to detect the root and the affix in a given 

word form’. In Dutch, the inflectional endings consist of a coronal or a schwa and 

are not stressed. Thus, they lack salience. 
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Hypothesis 2: 

Adult L2 learners of Dutch have fewer problems interpreting inherent 

inflection than interpreting contextual inflection. They will perform 

worse on the verbal inflectional items than on the nominal inflectional 

items.  

  

The participants answered 72.3% of the nominal inflectional item pairs correctly and 

only 32.6% of the verbal inflectional item pairs, which proved to be a highly 
significant difference. This hypothesis can therefore be confirmed.  

In the part of the corpus study discussed in Chapter 4, we already 

mentioned that we assume that L2 learners of Dutch will have more difficulties 

producing contextual inflection (i.e., verbs) than inherent inflection (i.e., plural 

nouns). We did not find evidence in the corpus study for this hypothesis, but this 

might be due to lack of statistical power and/or the low number of verbs that we 

observed.   

In section 5.1, we elaborated that we expected the learners to have fewer 

difficulties interpreting nominal inflection (inherent inflection) than in interpreting 

verbal inflection (contextual inflection) because of a difference in semantic 

complexity. The nominal plural morpheme only expresses number, whereas the third 
person singular, present tense and third person plural, present tense morphemes 

express person, number and tense and do that in agreement with other elements in 

the sentence (e.g., the subject or an adverb) or the discourse. It indeed turned out to 

be the case that participants had more problems interpreting verbal than nominal 

inflection. This is, however, to some extent remarkable, since the same phoneme 

(/ə/) plays a role in both the nominal plural and the verbal plural (present tense). 

This indicates that learners clearly distinguish between nouns and verbs. Otherwise 

we should have found the same number of incorrect interpretations in verbs as in 

nouns. It might also be possible that learners have more difficulties interpreting 

verbal than nominal inflection, since learners tend to focus on the subject pronoun in 

interpreting verb phrases correctly (ze is singular, zij is plural). 
 

Hypothesis 3: 

The more proficient the adult L2 learner is, the fewer problems he has 

interpreting inflected forms. More particularly, L2 learners at level 

B1 will perform better than L2 learners at level A2, and L2 learners at 

level A2 will perform better than L2 learners at level A1. 

   

L2 proficiency clearly plays a role: we found a strong effect for this factor, 

indicating that performance gradually improves as L2 proficiency increases and that 

the interpretation of morphological elements improves with proficiency. It became 

evident from the overall analysis that the three L2 proficiency groups all differed 
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from each other: participants at level B1 performed better than participants at level 

A2 and participants at level A2 performed better than participants at level A1. Thus, 

the interpretation of morphological elements improves with proficiency, in all 

groups of learners. This hypothesis is, therefore, confirmed.  

 

Hypothesis 4: 

Mandarin Chinese L2 learners of Dutch have more problems 

interpreting inflected forms than the other two learner groups. 

Turkish and Moroccan Arabic learners perform similarly. 

  

L1 background appeared to have a negative impact on the results of the Mandarin 

Chinese participants in particular, though not in all conditions. It had an effect in the 

verbal, lexical items. It also had an impact on distinguishing inflected nominal 

forms, but not on distinguishing inflected verb forms. We probably did not find this 

effect in verbal inflection, because all learners had major difficulties interpreting 

verbal morphology correctly. The Mandarin Chinese learners had lower scores, but 

the differences were not large enough to be significant, given the large range in 

variation between the learners in each group.  

 

Recapitulating the results, we conclude that all groups of participants had more 
difficulties interpreting item pairs correctly in which morphological elements were 

tested (inflectional item pairs) than in interpreting item pairs correctly in which a 

difference in meaning was tested (lexical item pairs). That is to say, the difficulties 

that the participants experienced in interpreting inflectional item pairs correctly were 

not due to a lack of vocabulary knowledge. They are to be understood as difficulties 

interpreting the inflectional endings per se. We have pointed out that, in the 

experimental item pairs, no redundant information was available to the participants. 

They had to focus on the inflectional ending to interpret the utterance correctly. This 

appeared to be difficult for all the learners. Phonological salience played a role as 

well. The inflectional endings in Dutch consist of a coronal or a schwa and do not 

receive stress. This can make them difficult to perceive. Finally, L1 phonotactic 
constraints played a role. L1 phonotactic constraints (a constraint on consonant 

clusters in coda or on word-final syllables with /ə/) may hinder the interpretation of 

Dutch inflectional endings. 

There is one important question we have not answered yet. This chapter 

provides evidence that Turkish, Moroccan Arabic and Mandarin Chinese learners of 

Dutch have difficulties interpreting Dutch inflectional morphology correctly. 

However, we have not yet answered the question whether these learners also have 

difficulties in only perceiving the phonemes /t/ (in a /t/-final consonant cluster) and 

/ə/ (in a word-final syllable with /ə/) correctly. To answer that question, we set up a 

phoneme discrimination task. This task and the results of this task will be discussed 

in the next chapter (Chapter 6).   



 



Chapter 6:  

The ABX discrimination task: 

the perception of sound forms 

 
This chapter presents the results of the second experiment we conducted. We found 

evidence in the picture selection task, reported on in the previous chapter, that 

Turkish, Moroccan Arabic and Mandarin Chinese learners of Dutch had difficulties 

interpreting the inflectional morphemes /t/ and /ə/ correctly. The question now is 

whether these learners have only difficulties interpreting these morphemes correctly 

or whether they have also difficulties perceiving these phonemes correctly. To 

answer this question, we conducted an ABX phoneme discrimination task in which 

participants heard three stimuli in a row and had to decide whether the third stimulus 

(X) was the same as the first (A) or the second (B), A and B being minimal pairs. 

As we have already elaborated in Chapter 2, L2 learners have difficulties in 
the acquisition of a new phonological system. The particular phoneme inventory of a 

native language has a strong impact on speech discrimination in the L2. We 

mentioned that languages do not only differ in the repertoire of phonemes they have, 

but also in the rules that govern phoneme sequences. These so-called phonotactic 

rules of the mother tongue have an impact on which parts of the L2 input are 

perceived and which parts are not or only partly perceived. If a language does not, 

for example, allow sequences of consonants, L1 speakers of this language are 

expected to have difficulties perceiving sequences of consonants in an L2 correctly. 

We refer the reader to Chapter 2, section 2.3.3, for a more extensive discussion of 

these phenomena. 

 

The present study is a replication as well as an extension of one of the experiments 
performed by Dupoux, Kakehi, Hirose, Pallier & Mehler (1999), which we already 

discussed in Chapter 2, section 2.3.3. Dupoux et al. investigated whether Japanese 

and French listeners perceived ‘illusory’ vowels within consonant clusters in VC.CV 

sound stimuli. The participants were provided with nonword stimuli ranging from 

trisyllabic nonwords like ebuzo to bisyllabic nonwords like ebzo. The length of the 

epenthetic vowel [u] ranged from no epenthetic vowel at all (0 ms.) to a full vowel 

(72 ms.). The participants were asked if they perceived a [u] vowel in the middle of 

each word or not. The Japanese participants reported more epenthetic vowels than 

the French participants, even when this vowel had been completely removed from 
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the input. Dupoux and colleagues concluded that the perception of an illusory vowel 

by Japanese listeners can be explained by phonotactic properties of Japanese, since 

this language does not allow consonant clusters. The effect arises from language-

specific pre-lexical processes.  

In this chapter, we will present the results for the four different sound 

patterns that we investigated. These patterns are shown in Table 6.1 below.  

 

Table 6.1. Overview of the four different sound patterns studied in the experiment 

presented in this chapter. 

 A  
(male voice) 

B  
(male voice) 

X (either A or B) 
(female voice) 

1. dV*s dVsə dVs/ dVsə 

2. dVs dVst dVs/ dVst 

3. dVst dVsət dVst/ dVsət 

4. dVst dVstə  dVst/ dVstə 

* The V is either /a/, /i/ or /u/. 

 

These sound patterns mainly represent pseudo words in Dutch. However, some 

sound patterns are real Dutch words (e.g., [dɑs] (‘scarf’)) or are reduced forms from 

real word combinations in colloquial speech (e.g., [dɑsət] instead of [dɑt ɪs ət] ‘that 

is it’). The sound forms all conform to Dutch phonotactic structure. In the first 

pattern, we study whether learners can perceive the schwa in a straightforward word-

final position (no consonant cluster). The second pattern focuses on the perception 

of the /t/ in a monosyllabic word form ending in a /t/-final consonant cluster. That is 

to say, in the first and the second pattern, we focus on the perception of word-final 

phonemes. Moreover, adding a /ə/ to the monosyllabic dVs results in a disyllabic 

word form, whereas the word form remains monosyllabic if a /t/ is added to dVs. 

The third and the fourth pattern relate to the monosyllabic word form dVst, to which 

an epenthetic /ə/ is added. We observed both word forms in the production data of 

L2 learners of Dutch (see Chapters 3 and 4). In pattern 3, the /ə/ is inserted within 

the consonant cluster, resulting in the bisyllabic word form dVsət, whereas in pattern 
4, the /ə/ is inserted after the consonant cluster, resulting in the bisyllabic word form 

dVstə.  

Following Dupoux et al. (1999), we reduced the duration of the /ə/ and /t/ 

in subsequent steps, since we wanted to know whether the L2 learners are sensitive 

to the amount of information in the input and to what extent they can perceive the /ə/ 

and /t/ when these phonemes are presented in reduced forms. 

This chapter is organised as follows. Section 6.1 recapitulates relevant 

phonotactic characteristics of the source languages Turkish, Moroccan Arabic and 

Mandarin Chinese and of the target language Dutch and presents the hypotheses we 
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formulated. Section 6.2 outlines the methodology of the experiment. The results are 

presented in Section 6.3 and discussed in Section 6.4.  

 

 

6.1 Background 

 

6.1.1 Phonotactic characteristics of Dutch, Turkish, Moroccan Arabic and 

  Mandarin Chinese 
 
We presented the relevant characteristics of the languages under scrutiny in Chapter 

2. The reader is referred to this chapter for a discussion of these characteristics. To 

summarise the characteristics relevant for the present study: the target language 

Dutch allows both word-final syllables with schwa and consonant clusters in coda 

position (like /t/-final consonant clusters). Turkish has consonant clusters in coda 

position and word-final syllables with schwa, but only marginally. Moroccan Arabic 

lacks both, but it does allow consonant clusters in onset position (up to two 

consonants). In Mandarin Chinese word final syllables with schwa occur only 

occasionally and consonant clusters in coda position do not occur at all. However, 

Mandarin Chinese does not only lack complex codas, it has no coda consonants at 

all (except for some nasals).  
 

6.1.2 Research question and hypotheses 
 

The aim of the present experiment is to address the main research question 

formulated in Chapter 1. To answer this research question with respect to the 

perception of word-final syllables with schwa and of /t/-final consonant clusters, we 

formulated six hypotheses. These hypotheses are based on what is known from 

previous studies on L2 speech perception and on the phonetic-phonological 

similarities and dissimilarities of the source languages and the target language. It is 

assumed that these L1 phonetic-phonological features influence the development of 

L2 speech perception. 
In the previous chapter we presented evidence that Turkish, Moroccan 

Arabic and Mandarin Chinese learners of Dutch have difficulties interpreting 

inflectional endings correctly when there is no redundant information available in 

the input. As mentioned before, the aim of the present experiment is to test whether 

the same learners also have difficulties perceiving these endings correctly. It was 

observed in earlier studies that, if a language does not allow consonant clusters, 

speakers of this language may perceive an illusory vowel within a consonant cluster 

(e.g., Dupoux et al., 1999). We therefore expect Turkish, Moroccan Arabic and 

Mandarin Chinese participants to perceive an illusory schwa more often than the 

Dutch control group. However, we also tested whether the Turkish, Moroccan 

Arabic and Mandarin Chinese participants had difficulties perceiving word-final 



120  CHAPTER 6 

  

syllables with schwa. Based on L1 phonotactic properties (these languages do not, or 

only marginally, allow word-final syllables with schwa), we expect these learners to 

have more problems perceiving these syllables than a Dutch control group. It should 

be mentioned that all word forms in the experiment conformed to Dutch phonotactic 

structure. We therefore expect the Dutch control group to have no problems 

perceiving word-final syllables with schwa and /t/-final consonant clusters correctly. 

Participants in the Dutch control group may make some errors due to the cognitive 

load of the task or due to occasional shifts of concentration, but we expect such 

errors to occur infrequently. Hypothesis 1 is, therefore, as follows: 

 
Hypothesis 1: 

Turkish, Moroccan Arabic and Mandarin Chinese learners of Dutch 

have more difficulties perceiving word-final syllables with schwa 

and /t/-final consonant clusters correctly than native speakers of 

Dutch.  

 

Dupoux et al. (1999) found that the longer the duration of the vowel [u] was, the 

more often the Japanese participants judged the vowel to be present in the input. 

Although these learners judged the vowel to be present at all levels of vowel length, 

the number of vowels they reported decreased when vowel length became shorter. 
We therefore expect participants in the present experiment to have more difficulties 

perceiving /ə/ and /t/ correctly when these phonemes have been reduced in duration. 

We expect that native speakers are not sensitive to manipulations in duration of the 

sound form. Hypothesis 2 is as follows: 

 

Hypothesis 2: 

The shorter the target phoneme (/ə/ or /t/) is, the more mistakes will 

be made by L2 learners of Dutch. More particularly; we expect to 

find a systematic effect for the reductions in duration. However, we 

do not expect to find this effect for native speakers of Dutch.  

 

In Chapter 2 we observed that Dutch has polysyllabic words ending in a word-final 

syllable with schwa. Turkish and Moroccan Arabic have polysyllabic words as well; 

Mandarin Chinese has a preference for monosyllabic word forms. Turkish, 

Moroccan Arabic and Mandarin Chinese do have final syllables with schwa, but 

they occur only marginally, except when the Turkish /ı/ - similar to the schwa – 

occurs as a suffix by application of vowel harmony (cf. section 2.4.2, example (11a)-

(11c)). We assumed in Chapter 4 that rhythm category also plays a role in using and 

timing syllables (see Chapter 4.1 and Table 4.1). Dutch is considered to be a typical 

stress-timed language. Moroccan Arabic is considered to be stress-timed as well; 

Turkish and Mandarin Chinese are supposed to be syllable-timed languages. 

However, in the corpus study we did not find direct evidence that rhythm category 
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played a role. We want to explore whether rhythm category plays a role in 

perception in this discrimination study. On the basis of the similarities and 

dissimilarities between the three source languages and the target language, we 

assume that the Mandarin Chinese participants will have most difficulties perceiving 

words of the pattern dVsə. Mandarin Chinese differs most from Dutch with respect 

to the occurrence of polysyllabic word forms, the occurrence of word-final syllables 

with schwa and rhythm category. We do expect Moroccan Arabic participants to 

come second with respect to difficulties in perceiving words following the pattern 

dVsə. Turkish participants are expected to have the least difficulties in perceiving 
this pattern. Turkish and Moroccan Arabic both have polysyllabic words. Syllables 

with schwa occur only marginally in Moroccan Arabic, but are more frequent in 

suffixes in Turkish. They differ, however, with respect to rhythm category. Turkish 

learners of Dutch have to switch from a syllable-timed L1 to a stress-timed L2, 

whereas Moroccan Arabic learners are already familiar with a stress-timed L1. We 

assume that the impact of rhythm category is not strong in this task. Therefore, 

Hypothesis 3 is as follows: 

 

Hypothesis 3: 

Mandarin Chinese learners will have more problems perceiving 

polysyllabic words with a word-final syllable with schwa correctly 

than Turkish and Moroccan Arabic learners. The Turkish group is 

expected to have the least difficulties.  

 

As discussed in Chapter 3 and briefly mentioned in this chapter, Dutch phonotactic 

structure allows complex codas. Complex codas up to two phonemes are allowed in 

Turkish, but they are rare and are usually broken up by means of an epenthetic 

vowel (e.g., either /i/ or /ɪ/, by application of vowel harmony; see section 2.4.2) 

Moroccan Arabic does not have complex codas, but complex onsets up to two 

phonemes are allowed. In Mandarin Chinese complex codas are not allowed, as are 

singleton consonants (except for some nasals). Mandarin Chinese learners of Dutch 
do not only have to acquire consonant clusters, they have to acquire singleton coda 

consonants as well. We therefore expect Mandarin Chinese learners to have most 

difficulties perceiving words with a /t/-final consonant cluster. Complex codas are 

only marginal in Turkish and Moroccan Arabic. However, we expect Moroccan 

Arabic learners to have an advantage over Turkish learners, since the former group 

is already familiar with consonant clusters in onset position, whereas the latter is not. 

Hypothesis 4 is, therefore, as follows: 
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Hypothesis 4: 

Mandarin Chinese learners will have more problems perceiving 

words with /t/-final consonant clusters correctly than Turkish and 

Moroccan Arabic participants. The last group is expected to have 

the least problems.  

 

In the corpus study (Chapter 3), we observed different solutions to avoid consonant 

clusters in coda position. The main solution to avoid complex codas in 

monomorphemic words was to delete the word-final /t/ (e.g., [pɔs] instead of [pɔst] 

(‘post’)). Another solution was to add a schwa to the consonant cluster in coda 

position (e.g., [pɔstə] instead of [pɔst]). We detected the same solutions in the 

realisations of 3SG.PRES verb forms, but another alternative was used as well: the 

insertion of a schwa within the coda consonant cluster (e.g., [hεi rupət] instead of 

[hεi rupt] (‘he calls’)). We also observed addition of schwa to the coda consonant 

cluster (e.g., [hεi ruptə] instead of [hεi rupt]). About half of the participants, mainly 

Moroccan Arabic and Mandarin Chinese participants, used this strategy, whereas the 

other half did not. We wanted to know whether participants could make a distinction 
between dVsət and dVst and between dVstə and dVst. That is, we wanted to know 

whether participants perceived the epenthetic vowel /ə/, which they inserted in the 

production of /t/-final consonant clusters. The pattern dVsət corresponds most to the 

VC.CV-V.Cə.CV stimuli that Dupoux et al. investigated (ebzo versus ebuzo). The 

difference, however, is that our pattern consists of two syllables and that the schwa 

belongs to the second syllable following the pattern CəC. (as in dV.sət). That is, the 

syllable ends in a coda-consonant (the /t/). In the study of Dupoux et al., the schwa is 

also part of the second syllable, but this syllable has no coda consonant. The syllable 

with schwa follows the pattern Cə. (as in e.bu.zo). Given the characteristics of their 

L1, the Moroccan Arabic and Mandarin Chinese participants were hypothesised to 

apply these schwa insertions most often. Hypothesis 5 is formulated as follows. 
 

Hypothesis 5: 

Mandarin Chinese and Moroccan Arabic learners will have more 

difficulties than the Turkish learners distinguishing between word 

forms with and word forms without an epenthetic /ə/, in particular 

between dVsət and dVst and between dVstə and dVst.  

 

The last hypothesis is similar to hypothesis 3 in Chapter 5. Intuitively, it makes 

sense that the more proficient a learner is, the better he will perform. Hypothesis 6 

is, therefore, formulated as follows. 
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Hypothesis 6: 

The more proficient the learners are, the fewer mistakes they will 

make; more specifically: learners at L2 level B1 will perform better 

than learners at level A2, and learners at level A2 will perform 

better than learners at level A1. 

 

 

6.2 Method 

 
6.2.1 Design 
 

The design of the experiment was cross-sectional, since the aim of the experiment 

was to get a better understanding of the development of the perception of word-final 

syllables with schwa and /t/-final consonant clusters. 

 

6.2.2 Participants 
 

The 44 Turkish, 44 Moroccan Arabic and 42 Mandarin Chinese participants that 

performed in experiment 1 (the picture selection task) also performed in the present 

experiment. We refer to Chapter 5, section 5.2.2 for more information about the 
participants.  

In addition to these participants, there were twelve controls. They were 

adult native speakers of Dutch and were comparable to the experimental group with 

respect to educational background. They served as a baseline, since we could not be 

sure whether native controls would show perfect performance on this task. 

Participants in both the experimental group and the control group may have shifts of 

concentration during the task, which may result in incorrect responses. We wanted 

to establish the impact of shifts of concentration, in particular as we are dealing with 

lower-educated participants. Another reason to include controls was that we were 

not sure what the so-called ‘Just Noticeable Difference’ is for durational differences. 

The Just Noticeable Difference is defined as ‘the smallest difference (e.g., in 
duration) between two sounds that will be perceived by 75% of the listeners’. The 

difference in duration between two sounds is assumed to be at least 10%, in order to 

be perceived by 75% of the listeners. However, there is little agreement among 

researchers about what absolute difference in duration is needed to perceive a 

difference (cf. Rietveld & Van Heuven, 2009). Therefore, we decided to include 

native speakers and to test whether they were able to perceive the different 

conditions in our experiment. The native speakers serve as a baseline to which we 

compare the experimental groups. 

In an inspection of the data, we noticed that several participants performed 

extremely poorly, as if they did not understand the task they had to accomplish. We 

considered participants having a 50% score as suspect, as we did not want to include 
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participants who were only guessing. We decided to look at the training items as 

well to see how well the low-performing participants dealt with the training items. 

This provides essential information as to whether or not the participants had 

understood the task properly. In the training items (e.g., [dɵfə] (A)- [dast] (B)- [dast] 

(X)), A and B were not minimal pairs at all. The differences within the items were 

supposed to be easy to perceive. If participants selected the wrong answer in these 

items, this cannot be due to perception difficulties. It indicates that they did not 
understand the task properly. Participants who selected the wrong answer in 50% or 

more of the target items (42 or more items wrong) and in 33% or more of the 

training items (five or more items wrong) were excluded from further analyses. Nine 

participants met both criteria and were excluded: three Turkish participants and six 

Moroccan Arabic participants. Three other participants (one Turkish and two 

Mandarin Chinese participants) performed even worse than at chance level. These 

participants were excluded from further analyses as well, since they did not perform 

the task properly and based their answers on other criteria than the targeted phonetic 

distinctions. That is to say, we included 40 Turkish, 38 Moroccan Arabic and 40 

Mandarin Chinese participants in the analyses. 

 
6.2.3 Materials 
 

This experiment is a replication and extension of Experiment 3 of Dupoux et al. 

(1999). To address the research question and the hypotheses we formulated, we 

constructed a speeded ABX discrimination task in which participants heard three 

stimuli in a row and had to decide whether the third stimulus (X) was similar to the 

first (A) or the second one (B). Like Dupoux et al., we recruited different talkers to 

produce the X stimuli and the other two stimuli (A and B) in order to force the 

participants to rely on a more abstract and phonological representation rather than on 

an acoustic and phonetic one. The first two stimuli (A and B) were spoken by a male 

voice and the last one (X) by a female voice. The target words were embedded in the 

carrier sentence: nu zeg ik X twee keer (‘now I say X twice’). This prevents the 
target words (the X) from being pronounced with varying intonation. Besides, the 

target words sound more natural when they are produced in a carrier sentence than 

when they are produced in isolation. The recordings were made in a sound-

attenuated room. We extracted the target words from the carrier sentence using the 

software package PRAAT (Boersma & Weenink, 2012) and put them into a new 

file. 

Three variants of the four forms (dVsə, dVst, dVsət, dVstə) were 

constructed. They all conformed to the model C1VC2/ə/-- C1VC2/t/-- C1VC2/ə//t/-- 

C1VC2/t/ə/. C1 was always /d/. The vowel (V) was either /i/, /a/ or /u/ and C2 was 

always /s/. The consonants /d/ and /s/ and the vowels /i/, /a/ and /u/ all exist in the 

source languages Turkish, Moroccan Arabic and Mandarin Chinese, so we do not 
expect perception difficulties for these phonemes. The patterns produce mainly 
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pseudo-words in Dutch. Some patterns are real Dutch words (e.g., [dɑs] (‘scarf’)) or 

are reduced forms from real word combinations in colloquial speech (e.g., [dɑsət] 

instead of [dɑt ɪs ət] (‘that is it’)). The sound forms all conform to Dutch phonotactic 

structure. Words conforming to the structure C1VC2/ə/ correspond to Dutch 

monomorphemic words ending in schwa (e.g., regen [rexə] ‘rain’), nominal plurals 

(e.g., zakken [zɑkə] ‘bags’) or infinitive and plural, present tense verb forms (e.g., 

lopen [lopə] ‘to walk’, ‘we/you/they walk’). Words conforming to the structure 

C1VC2/t/ correspond to Dutch monomorphemic words with a /t/ final consonant 

cluster (e.g., kust [kɵst] ‘coast’) or to the second or third person singular, present 

tense verb forms (e.g., loopt [lopt] ‘walks’).  

As we also wanted to test whether Turkish, Moroccan Arabic and Mandarin 
Chinese learners of Dutch perceived an illusory epenthetic vowel (the /ə/) within and 

immediately after coda consonant clusters, we presented items of the type dVst (A)- 

dVsət (B)- dVst (X) and dVst (A)- dVstə (B)- dVst (X) to the participants. The 

forms dVstə and dVsət are non-target realisations of the word form dVst in Dutch. If 

participants heard an illusory schwa, they would decide X to be identical to B in 

both examples. If, on the other hand, they did not perceive an illusory vowel, they 

would decide X to be identical to A.  

Two researchers independently measured the durations of the target 

phonemes /ə/ and /t/. The amount of agreement between the two raters was 

established next. If the difference between the two judgements was five milliseconds 

or less, we decided that both judges agreed. If, on the other hand, the difference 

between both judgements was more than five milliseconds, the raters did not agree. 
In the latter case, we took the average duration of the two judges as the starting point 

for the manipulations. The raters agreed in 21 out of 23 cases (91.3% agreement). 

In conformity with the procedure in Dupoux et al., we reduced the duration 

of the /ə/ and of the /t/ from full /ə/ and /t/ to no /ə/ and no /t/.1 Our experiment, 

however, differs from Dupoux et al. in two ways. First, we did not test whether 

Turkish, Moroccan Arabic and Mandarin Chinese learners of Dutch perceived an 

illusory vowel in heterorganic consonant clusters but in homorganic consonant 

clusters. Second, Dupoux et al. did not reduce the duration of schwa in relative 

steps, but in five absolute steps of eighteen milliseconds each. We chose to reduce 

the schwa and /t/ in relative steps and not in absolute steps, since in natural speech 

the schwa and /t/ never have the same length in two different recordings. The mean 

                                                
1 We did not use the stimuli in which /ə/ and /t/ were reduced completely (no /ə/ and 
no /t/). Due to coarticulation, traces of /ə/ and /t/ may still be present in the input. 

This may enhance the perception of /ə/ and /t/ in contexts in which these phonemes 

have been removed completely. We therefore used stimuli of the type C1VC2/t/ (e.g., 

[dɑst]) and recorded stimuli of the type C1VC2 (e.g., [dɑs]) as well.  
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durations of schwa and /t/ in the four patterns of stimuli are shown below in Table 

6.2. 

 

Table 6.2. Mean durations of the target phonemes, shortest and longest duration 

observed between brackets (in milliseconds). 

Stimulus type Male voice Female voice 

dVs/ə/ 106   (99-117) 117   (102-125) 

dVs/t/ 131   (125-138) 138   (129-150) 

dVs/ə/t 73     (63-94) 84     (77-89) 

dVst/ə/ 122   (115-130) 102   (91-108) 

 

The target phonemes were manipulated in PRAAT using PSOLA (Pitch-

Synchronous OverLap-Add) (Rietveld & Van Heuven, 2009). This technique is 

frequently used to manipulate speech in phonetic experiments (in F0 and in 

duration). We used this technique to modify the duration of the speech signal (the 

target schwa or /t/).  

We created 84 trials using the three variants of the four forms (dVsə, dVst, 
dVsət, dVstə x the three vowels /i/, /a/ or /u/). We had the full form and six steps of 

12.5% reduction in duration. Therefore, the overall design was: 4 x 3 x 7 (Pattern x 

Vowel x Duration). Filler items were constructed to divert the participants’ attention 

from the original goal of the experiment. In these items, different vowels were 

tested. We constructed 36 filler items, which resulted in a total of 132 trials. These 

trials were split into four blocks, with each condition and item equally represented in 

each block. 

 

6.2.4 Procedure 
 

Each experimental trial consisted of the presentation of the three stimuli (A, B and 
X), with an interstimulus interval (ISI) of 1500 ms. Dupoux et al. (1999) used an ISI 

of 500 ms., but this appeared to be too short for our participants. A longer ISI 

ensures that perception operates at the phonemic level rather than at the acoustic 

level (see for a discussion: Werker & Logan, 1985; Matthews & Brown, 2004). 

Participants were instructed to listen to the stimuli through headphones and to decide 

as quickly as possible whether the third stimulus (the X) was similar to the first (A) 

or the second (B) stimulus. They had to press button (1) on a keyboard if X was 

more similar to A and button (2) if they judged X to be similar to B. The trial ended 

immediately after the response. If participants did not answer within 4,000 ms. the 

trial also ended and the experiment continued with the next trial. The experiment 

was preceded by fifteen training trials. After the training session, participants could 

ask questions and/or ask for clarification. The experiment consisted of three blocks 
of 33 trials and one block of 21 trials. No feedback was given on subjects’ 
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responses. The blocks were randomised separately for each individual participant. 

Three short breaks were inserted between the four experimental blocks. Responses 

were recorded with the software package E-prime (Schneider, Eschman & 

Zuccolotto, 2002). 

 

 

6.3 Results 

 
The L2 learners provided, on average, 13.44 incorrect responses (out of 84 
experimental items = 84.0% correct). The variation between the L2 learners was 

large. The controls had 5.25 incorrect responses on average, ranging from 1 to 10 (= 

93.7% correct). As explained in section 6.2.3, we studied four patterns in two 

possible configurations, depending on the form of X.  These configurations are 

presented in Table 6.3.  

 

Table 6.3. The eight different stimulus configurations  studied in the experiment. 

        A B X Configuration 

1. dVs dVsə dVs ABA 

2. dVs dVst dVs ABA 

3. dVsət dVst dVsət ABA 

4. dVstə  dVst dVstə  

 

ABA 

5. dVs dVsə dVsə ABB 

6. dVs dVst dVst ABB 

7. dVsət dVst dVst ABB 

8. dVstə dVst dVst ABB  

 

As can be observed from the table, X could either be the same as A or as B. In a first 

analysis on the L2 participants, we tested whether there was an effect of X being A 

or B, but we did not find such an effect. Therefore, we decided to join patterns 1 and 

5, 2 and 6, 3 and 7 and 4 and 8. The number of patterns to be distinguished matches 

our four original patterns: dVs- dVsə (pattern 1), dVs- dVst (pattern 2), dVsət- dVst 

(pattern 3) and dVstə- dVst (pattern 4). The vowel we used (V) was either /i/, /a/ or 

/u/. We wanted to know whether the vowel type had an effect on the results and we 
did an analysis on this factor. However, we found no significant effect for this factor 

(F (2, 354)= 1.55, n.s.), so we decided to exclude this factor from further analyses. 

Training session results and filler items were also excluded from the data analysis.   

 

 

 

 

 



128  CHAPTER 6 

  

6.3.1 Native controls 

 

We start this section by presenting the results of the Dutch controls, in order to have 

a baseline for the experimental groups. Table 6.4 presents an overview of the 

accuracy scores of the native speakers of Dutch per pattern.  

 

Table 6.4. Proportions of correct scores (accuracy scores) and standard 

deviations of the four patterns for the seven reduction steps (‘no’ = no 

reduction, ’12.5%’ = 12.5% reduction, 25% = 25% reduction, etc.). 
Pattern     

          no  

 

12.5%  
 

25%  

 

37.5%  
 

50%  

 

62.5%  
 

75%  

1.        .972   
(.096) 

.889 
(.217) 

.889  
(.164) 

.944 
(.130) 

.889 
(.164) 

1.00  
(.000) 

.806  
(.172) 

2.        .861   
(.172) 

.944  
(.130) 

.917 
(.151) 

1.00 
(.000) 

.861 
(.172) 

.833  
(.174) 

.889  
(.217) 

3.          1.00 
          (.000) 

.972  
(.096) 

.944 
(.130) 

1.00 
(.000) 

1.00 
(.000) 

1.00  
(.000) 

.972  
(.096) 

4.        .889   
(.217) 

.972 
(.096) 

.972 
(.096) 

.944 
(.192) 

.944 
(.130) 

.972  
(.096) 

.972  
(.096)  

 

Table 6.4 shows that the native speakers did not obtain perfect scores. In only five 

conditions the scores were perfect, and this occurred only once in the no reduction 

context. The standard deviations are sometimes large which is the consequence as 

well of the low number of items (3) in each condition. There seems to be no general 
increase of errors with increasing reduction. The proportions of correct scores seem 

to fluctuate in a random way. 

We started the statistical analysis with an overall repeated measures 

analysis in which we took the factors ‘pattern’ (the four patterns that we 

distinguished) and ‘reduction’ (the reductions in duration) as within-subject 

variables. ‘Proportion correct’ was taken as the dependent variable. The results 

showed no significant effect for ‘pattern’ (F (3, 33) = 1.09, n.s.). That is, the controls 

did not show significantly different accuracy scores for the four patterns that we 

distinguished. We did find an effect for the factor ‘reduction’ (F (6, 66) = 3.18, 

p< .01, η2 = .224), but post-hoc comparisons (Bonferroni) showed no significant 

pairs. The accuracy scores in reduction contexts vary in a random way.  
Next, we analysed the four patterns that we distinguished separately. Table 

6.5 shows the proportions correct and its standard deviations, the results of the 

repeated measures analyses on the factor ‘reduction’ (p-value) and η2 (if significant). 

We decided to estimate confidence intervals for each pattern separately.  
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Table 6.5. Overall proportions of correct scores (accuracy scores), standard 

deviations, ranges and confidence intervals for the four patterns. 

 Proportion 

correct 

Standard 

deviation 

Range Confidence 

interval (95%) 

1. .913 .076 .76-1.00 .865-.961 

2. .901 .085 .76-1.00 .847-.955 

3. .984 .023 .95-1.00 .969-.999 

4. .952 .067 .76-1.00 .910-.995 

 

Pattern 1: dVs- dVsə 

The first pattern we studied was the pattern dVs-dVsə. The Dutch controls gave the 
correct response in 91.3% of the occurrences of this pattern on average. In absolute 

numbers, the controls selected the incorrect response in 1.83 out of 21 items on 

average, with a range from zero to five incorrect responses. We next studied whether 

there was an effect for the different steps in duration that we distinguished. We 

found an effect for this factor this time (F (6, 77) = 2.27, p< .05, η2 = .150). Post-hoc 

comparisons (Bonferroni) pointed out that the controls had more incorrect scores 

when the schwa had been reduced to 75% of its original duration (80.6% correct) 

than when the schwa had been reduced to 62.5% of its original duration (100% 

correct). There appeared to be no other significant pairs. That is to say, the 

reductions in duration had hardly any effect on the control group.  Anyway, there is 

no systematic pattern linking the degree of reduction to the degree of accuracy. 

 
Pattern 2: dVs- dVst 

The next pattern we studied was the pattern dVs- dVst. We wanted to know whether 

native speakers of Dutch perceived /t/ correctly even when the acoustic information 

had been reduced. On average, the native speakers entered the correct response in 

90.1% of the cases. We analysed whether there was an effect for the different steps 

in duration that we distinguished, so we conducted a repeated measures analysis 

with ‘proportions correct’ as the dependent variable and ‘reduction’ as within-

subject variable. We did not find an effect for this factor (F (6, 77) = 1.58, n.s.). This 

implies that the Dutch controls were not sensitive to the manipulations in duration. 

All items were perceived equally well, irrespective of the different reduction steps. 

 
Pattern 3: dVsət- dVst  

The Dutch controls selected the correct response in 98.4% of the cases on average, 

which is a very high percentage of correct scores. The controls gave, on average, 

0.33 (out of 21) incorrect responses, varying from zero to one incorrect response. 

We again conducted a repeated measures analysis with ‘proportions correct’ as the 

dependent variable and ‘reduction’ as within-subject variable. The results showed no 

effect for the reductions in duration (F (6, 77) = 1.14, n.s.). This implies that the 
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adult native speakers of Dutch were not sensitive to manipulations in duration of the 

/ə/ in this pattern.  

 

Pattern 4: dVstə- dVst 

We started with an analysis of the Dutch controls, as we did in the study of the other 

patterns. The controls provided the correct response in 94.8% of the cases, which is 

almost at ceiling. The question is whether the responses correct differed when we 

reduced the acoustic information of the /ə/. We therefore checked for an effect of the 

factor ‘reduction’. This factor appeared not to be significant (F (6, 66) = .647, n.s.), 
implying that the /ə/ is being perceived equally well in the seven reduction steps that 

we distinguished.  

 

6.3.2 Experimental groups 

 
We conducted an overall repeated measures analysis in which we took all relevant 

factors into account. ‘Proportion correct’ was taken as the dependent variable. 

‘Pattern’ (the four patterns we distinguished) and ‘reduction’ (the reductions in 

duration) were taken as within-subject variables and ‘L1 background’ (Turkish, 

Moroccan Arabic or Mandarin Chinese) and ‘L2 proficiency’ (A1, A2 or B1) as 

between-subjects variables. The results showed several main effects and 
interactions. Both within-subject factors appeared to be significant (‘pattern’: (F (3, 

330) = 20.90, p< .000, η2 = .160) and ‘reduction’: F (6, 660) = 32.08, p< .000, η2 

= .226)). The four patterns that we distinguished differed from each other, so we 

decided to study these patterns further in separate analyses. The factor ‘reduction’ 

was significant as well. There was an overall effect for the reductions in duration. 

This effect will be more extensively studied when we investigate the four patterns 

separately. We found strong effects for the factors ‘L1 background’ (F (2, 110) = 

16.19, p< .000, η2 = .227) and ‘L2 proficiency’ (F (2, 110) = 6.64, p< .01, η2 = .108), 

and for the interaction between both (F (4, 110) = 2.68, p< .05, η2 = .089).  The 

interaction between ‘L1 background’ and ‘L2 proficiency’ implies that the 

differences between the three L2 proficiency groups were not the same for the 
Turkish, Moroccan Arabic and Mandarin Chinese learners. This is illustrated below 

in Figure 6.1. 
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Figure 6.1. Interaction between the factors ‘L1 background’ and ‘L2 proficiency’ 

 

It can be observed from the plot that, overall, the Moroccan Arabic learners perform 

better as their L2 proficiency level increases. The increase is almost linear. The same 

holds for the Turkish learners, though their progress is not linear. The difference 

between A1 and A2 is small, but progress is more pronounced at the B1 level. The 

pattern is very different for the Mandarin Chinese participants. They perform worse 

at A2 than at A1 and better at B1 than at A2. 

 

Pattern 1: dVs- dVsə 

We calculated the mean proportions of correct scores and the standard deviations for 
the present pattern, which are summarised in Table 6.6 below. 
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Table 6.6. Mean proportions of correct scores and standard deviations for the 

pattern dVs- dVsə for the three learner groups and the three 

proficiency levels. 

 A1 A2 B1 Mean 

 

Turkish .901   

(.092) 

.891   

(.123) 

.938   

(.060) 
.910   

(.096) 
Moroccan Arabic .698   

(.145) 

.786   

(.119) 

.844   

(.113) 
.781   

(.137) 
Mandarin Chinese .861   

(.114) 

.825   

(.129) 

.861   

(.090) 
.850   

(.112) 
Mean .824   

(.146) 

.836   

(.129) 

.879   

(.098) 

.847   

(.127) 

 

It can be discerned from Table 6.6 that the participants selected the correct response 

in 84.7% of the cases, which is far above chance (50%). That is to say, although we 

reduced the acoustic information, the participants were most often still able to 

perceive the sound forms correctly. The 95% confidence interval of the mean for the 

controls was between 86.5% and 96.1% correct scores (see Table 6.5). Many 

learners obtained a score within that range. On average, the L2 groups had 84.7% 

correct scores, which is below the lower bound of the confidence interval. The 

Moroccan Arabic participants (78.1% correct scores) and the Mandarin Chinese 

participants (85.0% correct scores) had more problems perceiving the difference 
between dVs and dVsə correctly than the Dutch controls. The Turkish participants 

have an average within the limits of the confidence interval of the controls. 

Next, a repeated measures analysis was conducted on the L2 participants to 

test which of the factors taken into account was significant. ‘Proportion correct’ was 

taken as the dependent variable, ‘reduction’ (the reductions in duration) was taken as 

within-subject factor and ‘L1 background’ (Turkish, Moroccan Arabic of Mandarin 

Chinese) and ‘L2 proficiency’ (A1, A2 or B1) as between-subjects factors. 

Significant main effects were found for the factors ‘reduction’ F (6, 660) = 40.98, 

p< .000, η2 = .271) and ‘L1 background’ F (2, 110) = 13.79, p< .000, η2 = .200). 

Post-hoc comparisons (Bonferroni) on ‘L1 background’ revealed that the Moroccan 

Arabic participants performed worse than both the Mandarin Chinese and the 
Turkish participants. However, Turkish and Mandarin Chinese participants did not 

differ from each other. That is to say, the Moroccan Arabic participants experienced 

most difficulties perceiving the difference between dVs and dVsə correctly. We did 

not find an effect for ‘L2 proficiency’ (F (2, 110) = 3.02, n.s.), although a one-sided 

test would have returned a significant effect for ’L2 proficiency’. It is important to 

note that we did not find an interaction between ‘reduction’ and ‘L1 background’. 

This implies that the reductions in duration had the same effects on the three L1 

groups and that we can generalise the results of the factor ‘reduction’ over the three 
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L1 groups. Let us focus on these reductions in duration. Figure 6.2 shows the 

proportions of correct scores and its error bars for the different durational steps that 

we distinguished.  

 

 
Figure 6.2. Proportions of correct scores and error bars (+/-2SE)  for the different 

reduction steps (0% = no reduction of the schwa, 12.5% = 12.5% 

reduction of the schwa, 25.0% = 25% reduction of the schwa, etc.) for 

the pattern ‘dVs- dVsə’. 

 

It appeared from pairwise comparisons (Bonferroni) that ‘0% reduction’, ‘12.5% 

reduction’, ‘25% reduction’ and ‘37.5% reduction’ did not differ from each other. 

The percentages of correct scores were statistically the same in these groups. 

However, ‘50% reduction’ and ‘75% reduction’ were significantly different from no 
reduction, ‘12.5% reduction’, ‘25% reduction’ and ‘37.5% reduction’. Perception of 

the schwa decreased when the duration of the schwa was reduced to 50% and 75%. 

However, sound patterns which were reduced with 62.5% showed an increase in 

correct scores and were more similar to sound patterns which were reduced to 0-

37.5% than to 50% reduction and 75%. Nevertheless, it seems safe to conclude that 

the higher reduction rates caused more problems for the participants. 
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Pattern 2: dVs- dVst 

The next pattern we studied was the pattern dVs- dVst. The mean proportions of 

correct scores and the standard deviations were calculated. These are summarised in 

Table 6.7.  

 

Table 6.7. Mean proportions of correct scores and standard deviations for the 

pattern dVs- dVst. 

 A1 A2 B1 Mean 

 

Turkish .810   

(.130) 

.854   

(.133) 

.938   

(.079) 
.868   

(.125) 
Moroccan Arabic .802   

(.171) 

.814   

(.173) 

.870   

(.142) 
.832   

(.160) 
Mandarin Chinese .956   

(.049) 

.883   

(.168) 

.927   

(.108) 
.920   

(.123) 

Mean .858   

(.142) 

.853   

(.157) 

.909   

(.116) 

.874   

(.140) 

  

Participants selected the correct response in 87.4% of the cases. This is again far 

above chance, which means that the L2 participants perceived the /t/ in this pattern 

quite well, despite the fact that it had been reduced to maximally 75% of its original 

duration. Do the L1 participants differ substantially from the native controls with 

respect to the present pattern? To answer this question, we computed the 95% 
confidence interval for the native controls (see Table 6.5). This confidence interval 

ranged between 84.7% and 95.5%. Only the proportion of correct scores of the 

Moroccan Arabic participants (83.2%) fell below the lower bound of the confidence 

interval.  

We conducted a repeated measures analysis to test which factors play a 

significant role. The factor ‘reduction’ turned out to be significant (F (6, 660) = 6.82, 

p< .000, η2 = .058). The factor ‘L1 background’ was significant as well F (2, 110) = 

4.87, p< .01, η2 = .081). Post-hoc comparisons (Bonferroni) on ‘L1 background’ 

indicated that the Moroccan Arabic participants performed significantly worse than 

the Mandarin Chinese participants. We observed no differences between the other 

L1 groups. We did not find an effect for ‘L2 proficiency’ (F (2, 110) = 2.58, n.s.). 
Moreover, we did not find interactions, either between ‘L1 background’ and 

‘reduction’, nor between ‘L2 proficiency’ and ‘reduction’. That is to say, there were 

no differences between the groups that we distinguished in the perception of the 

different reduction steps of the /t/. The histograms in Figure 6.3 shows the 

proportions of correct scores for the different steps in duration for the pattern dVs- 

dVst and its error bars. 
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Figure 6.3. Proportions of correct scores and error bars (+/-2SE)  for the different 

reduction steps (0% = no reduction of the /t/, 12.5% = 12.5% reduction 

of the /t/, 25.0% = 25% reduction of the /t/, etc.) for the pattern ‘dVs- 

dVst’. 

 

As we mentioned, we found a significant effect for the different reductions in 

duration. It became evident from post-hoc comparisons (Bonferroni) that the first 

four reduction steps (0-37.5% reduction) did not differ from each other. The only 

significant pair was ’37.5% reduction’ and ‘50% reduction’, but the effect was rather 

small. 

 

Pattern 3: dVsət- dVst  

The third pattern we studied was the pattern dVsət- dVst. As we mentioned before, 
the sound form dVsət is a non-target realisation of dVst (3SG.PRES) which we 

observed in the corpus study (see Chapter 3). An epenthetic schwa is inserted to 

avoid the coda consonant cluster. About half of the participants, most of them 

Moroccan Arabic and Mandarin Chinese participants, used this form, whereas the 

other half did not. As discussed in section 6.1.2, we wanted to know whether 

participants perceived a distinction between dVsət and dVst. We calculated the 
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mean proportions of correct scores and the standard deviations, which are 

summarised below in Table 6.8. 

 

Table 6.8. Mean proportions of correct scores and standard deviations for the 

pattern dVsət- dVst. 

 A1 A2 B1 Mean 

 

Turkish .905   

(.125) 

.901   

(.110) 

.963   

(.065) 
.923   

(.104) 
Moroccan 

Arabic 

.647   

(.157) 

.794   

(.129) 

.829   

(.143) 
.762   

(.162) 
Mandarin 

Chinese 

.769   

(.108) 

.657   

(.166) 

.810   

(.139) 
.741   

(.153) 

Mean .774   

(.165) 

.781   

(.170) 

.865   

(.137) 

.808   

(.162) 

 

The participants chose the correct response in 80.8% of the cases. This means that 

the number of incorrect scores was 4.04 on average, with a range from zero to 

thirteen incorrect scores. This is again far above chance, which implies that the L2 

participants perceived the schwa in this pattern rather well, despite the fact that it 

had been reduced to maximally 75% of its original duration. The Turkish 

participants selected the correct answer in 92.3% of the cases, the Moroccan Arabic 

participants in 76.2% of the cases and the Mandarin Chinese participants in 74.1% 
of the cases. We wanted to know whether the L2 participants differed from the 

native controls regarding the present pattern, so we estimated a confidence interval 

for the controls. This confidence interval of the controls ranged between 96.9% and 

99.9% (see Table 6.5). Thus, the L2 participants differed from the native controls. 

They had significantly more problems perceiving the difference between dVsət and 

dVst than the native speakers of Dutch. This holds for all three L1 groups. 

Next, we conducted a repeated measures analysis with ‘proportion correct’ 

as the dependent variable, ‘reduction’ as within-subject variable and ‘L1 

background’ and ‘L2 proficiency’ as between-subjects variables. The factor ‘L1 

background’ appeared to be highly significant (F (2, 110) = 22.85, p< .000, η2 

= .293). Post-hoc comparisons (Bonferroni) revealed that the Turkish participants 
performed significantly better than the Moroccan Arabic and the Mandarin Chinese 

participants. However, the Moroccan Arabic and the Mandarin Chinese participants 

did not differ from each other. The factor ‘reduction’ turned out to be significant as 

well (F (6, 660) = 21.22, p< .000, η2 = .162). We found no interactions between ‘L1 

background’ and ‘reduction’ and between ‘L2 proficiency’ and ‘reduction’, which 

led to the conclusion that the different L2 participant groups handled the reduction 

steps in the same way. Figure 6.4 displays the proportions of correct scores for the 

different reduction steps. 
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Figure 6.4. Proportions of correct scores and error bars (+/-2SE)  for the different 

reduction steps (0% = no reduction of the schwa, 12.5% = 12.5% 

reduction of the schwa, 25.0% = 25% reduction of the schwa, etc.) for 

the pattern ‘dVsət- dVst’.  

 

Pairwise comparisons (Bonferroni) did not return a clear pattern in the durational 
reductions. We cannot say that the shorter the duration of the /ə/ is, the worse the /ə/ 

is perceived. The differences fluctuate randomly. We also found a significant effect 

for ‘L2 proficiency’ (F (2, 110) = 6.15, p< .01, η2 = .101). The B1 participants group 

performed better than both the A1 and the A2 group. The A1 group did not differ 

from the A2 group. We should, however, be cautious interpreting these simple main 

effects, since we also found a two-way interaction between ‘L1 background’ and ‘L2 

proficiency’ (F (4, 110) = 3.35, p< .05, η2 = .109). This interaction is illustrated in 

Figure 6.5. 
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Figure 6.5. Interaction between the factors ‘L1 background’ and ‘L2 proficiency’ 

(pattern 3). 

 

It can be observed from the plot that the differences between the language groups 

are not the same for the proficiency levels A1, A2 and B1. Moroccan Arabic 

learners perform better as their L2 proficiency level increases. Turkish participants 
perform about the same at proficiency levels A1 and A2 and improve at B1. They 

perform almost at ceiling at B1. Mandarin Chinese participants show a different 

pattern: they perform worse at A2 than at A1 and better at B1 than at A2. In fact, we 

already observed this interaction in the overall analyses in which we took all sound 

patterns together (see Figure 6.1). 

 

Pattern 4: dVstə- dVst 

The last pattern we studied was the pattern dVstə- dVst. The sound form dVstə is a 

non-target realisation of dVst (3SG.PRES) and of monomorphemic words ending in a 

/t/-final consonant cluster (e.g., kuste instead of kust (‘coast’)). We observed this 

learner form in the corpus study (see: Chapter 3). The learner adds a schwa to the /t/-
final consonant cluster to avoid the realisation of a complex coda. However, it 

should be kept in mind that this form can also be a correct realisation of 
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1/2/3SG.PAST.2 The mean proportions of correct scores and the standard deviations 

were calculated for the different experimental groups. The results are shown below 

in Table 6.9. 

 

Table 6.9. Mean proportions of correct scores and standard deviations for the 

pattern dVstə- dVst. 

 A1 A2 B1 Mean 

 

Turkish .877   

(.131) 

.878   

(.108) 

.974   

(.066) 
.910   

(.112) 
Moroccan Arabic .667   

(.161) 
.742   
(.168) 

.832   
(.116) 

.753   
(.160) 

Mandarin Chinese .872   

(.083) 

.797   

(.141) 

.832   

(.116) 
.832   

(.119) 

Mean .807   

(.159) 

.808   

(.147) 

.877   

(.120) 

.832   

(.145) 

 

On average, the participants chose the correct answer in 83.2% of the cases. Do the 

L2 participants have more problems perceiving the /ə/ correctly in this pattern than 

the Dutch control group? Table 6.5 gives the 95% confidence interval for the 

controls, which ranges between 91.0% and 99.5%. Thus, the participants had more 

difficulties overall perceiving the /ə/ correctly than the native controls, except for the 

Turkish learners, the B1 group in particular.  
Next, we conducted a repeated-measures analysis with ‘proportions correct’ 

as the dependent variable, ‘reduction’ as within-subject variable and ‘L1 

background’ and ‘L2 proficiency’ as between-subjects factors. The analysis revealed 

significant main effects for the factors ‘L1 background’ (F (2, 110) = 16.59, p< .000, 

η
2 = .232), ‘L2 proficiency’ (F ( 2, 110) = 4.71, p< .05, η2 = .079) and ‘reduction’ (F 

(6, 660) = 10.96, p< .000, η2 =. 091). Post-hoc comparisons on L1 background 

showed that all three language groups differed from each other, the Turkish 

participants performing best, followed by the Mandarin Chinese participants. The 

Moroccan Arabic participants performed worst. Regarding the factor ‘L2 

proficiency’, post-hoc comparisons (Bonferroni) showed that participants at level B1 

performed better than participants at level A1 and level A2. Participants at level A1 
did not differ from participants at level A2. However, we should be careful when 

interpreting these simple main effects, since we also found interactions between ‘L1 

background’ and ‘reduction’ (F (12, 660) = 4.86, p< .000, η2 = .081) and between 

                                                
2 Regular verbs in the simple past tense end in either –te(n) or in –de(n), depending 

on the final consonant of the stem of the verb. The verb form ends in –te(n) if this 

final consonant is a /k/, /f/, /s/, /x/ or /p/ and ends in  –de(n) if this final consonant is 

any other consonant.  
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‘L1 background’ and ‘L2 proficiency’ (F (4, 110) = 2.47, p< .05, η2 = .082). The 

interaction between ‘L1 background’ and ‘L2 proficiency’ is shown below in Figure 

6.6. 

 

 
Figure 6.6. Interaction between the factors ‘L1 background’ and ‘L2 proficiency’ 

for the pattern dVstə- dVst. 

 

Figure 6.6 shows that the differences between the three language groups are not the 

same for the proficiency levels A1, A2 and B1. The performance of Moroccan 

Arabic learners improves as their L2 proficiency level increases. This is not the case 

for the Mandarin Chinese participants. They perform worse at A2 than at A1 and 

only slightly better at B1 than at A2. The Turkish participants perform about the 

same at A1 and A2 and better at B1. They perform almost at ceiling at B1. 

Let us next turn to the interaction between ‘L1 background’ and 

‘reduction’. This interaction is illustrated in Figure 6.7. 
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Figure 6.7. Interaction between the factors ‘L1 background’ and ‘reduction’ for the 

pattern dVstə- dVst . 

 

It can be observed from this figure that the differences between the three language 

groups are not the same for the seven steps in reduction. The interaction is primarily 

caused by a remarkable pattern for the Moroccan Arabic participants. The 

differences are greater for the first three reduction steps (no reduction-25% 

reduction) than for the last four reduction steps (37.5% reduction-75% reduction). 

This led us to decide to study the results of the first three reduction steps separately 

from the results of the last four reduction steps. Otherwise, we might inaccurately 
conclude that the three L1 groups differed, while in fact the L1 effect is caused by an 

interaction between ‘L1 background’ and ‘reduction’. 

We started with an analysis of the results of the first three reduction steps 

(no reduction-25% reduction). The proportions of correct scores and the standard 

deviations are provided in Table 6.10 below. 
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Table 6.10. Mean proportions of correct scores and standard deviations for the 

pattern dVstə- dVst  (no reduction-25% reduction). 

 A1 A2 B1 Mean 

 

Turkish .824   

(.225) 

.873   

(.137) 

.966   

(.095) 
.889   

(.165) 
Moroccan 

Arabic 

.491   

(.239) 

.648   

(.194) 

.726   

(.205) 
.630   

(.230) 
Mandarin 

Chinese 

.897   

(.106) 

.756   

(.202) 

.846   

(.133) 
.829   

(.163) 

Mean .742   
(.262) 

.764   
(.198) 

.840   
(.181) 

.783   

(.217) 

 

We again conducted a repeated measures analysis with ‘proportions correct’ as the 

dependent variable, ‘reduction’ as within-subject variable and ‘L1 background’ and 

‘L2 proficiency’ as between-subjects variables. The results again showed effects for 

‘L1 background’ (F (2, 110) = 24.37, p< .000, η2 = .307) and ‘L2 proficiency’ (F (2, 

110) = 4.17, p< .05, η2 = .070). We found roughly the same interaction between ‘L1 

background’ and ‘L2 proficiency’ (F (4, 110) = 3.04, p< .05, η2 = .099) as we did in 

the previous analysis on all seven reduction steps. Post-hoc comparisons on ‘L1 

background’ revealed that the Moroccan Arabic participants (63.0% correct) 

performed worse than both the Turkish (88.9% correct) and the Mandarin Chinese 

participants (82.9% correct). The Turkish and Mandarin Chinese participants did not 
differ from each other. 

Let us turn to the reduction steps. It became evident from the repeated 

measures analysis that there was an effect for the factor ‘reduction’. Post-hoc 

comparisons (Bonferroni) indicated that reduction step 1 (12.5% reduction) and 

reduction step 2 (25% reductions) differed from each other. Participants had 

significantly more difficulty perceiving sound forms in which the acoustical 

information of the /ə/ had been reduced to 25% of its original duration (73.6% 

correct) than perceiving sound forms in which the acoustical information of the /ə/ 

had been reduced to 12.5% of its original duration (81.9% correct). We observed no 

interaction between ‘L1 background’ and ‘reduction’. That is to say, the three L1 

groups reacted similarly at the three different reduction steps. 
We next studied the last four reduction steps (37.5% reduction-75% 

reduction) of the pattern dVstə - dVst. We provide the proportions of correct scores 

and the standard deviations in Table 6.11 below. 
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Table 6.11. Mean proportions of correct scores and standard deviations for the 

pattern ‘dVstə - dVst’ (37.5% reduction-75% reduction). 

 A1 A2 B1 Mean 

 

Turkish .917   

(.094) 

.881   

(.125) 

.981   

(.050) 
.925   

(.103) 
Moroccan Arabic .799   

(.157) 

.813   

(.171) 

.911   

(.092) 
.846   

(.146) 
Mandarin Chinese .853   

(.108) 

.828   

(.152) 

.821   

(.152) 
.833   

(.144) 

Mean .856   
(.128) 

.842   
(.156) 

.905   
(.122) 

.868   

(.138) 

 

One more repeated measures analysis was conducted with ‘proportions correct’ as 

the dependent variable, ‘reduction’ as within-subject variable and ‘L1 background’ 

and ‘L2 proficiency’ as between-subjects variables. We found a significant effect for 

‘L1 background’ (F (2, 110) = 6.13, p< .01, η2 = .100), but not for ‘L2 proficiency’ 

(F (2, 110) = 2.64, n.s.) and for the interaction between ‘L1 background’ and ‘L2 

proficiency’ (F (4, 110) = 1.29, n.s.). Pairwise comparisons (Bonferroni) on ‘L1 

background’ revealed that the Turkish participants performed better than both the 

Moroccan Arabic and the Mandarin Chinese participants. The Moroccan Arabic and 

Mandarin Chinese participants did not differ from each other. The analysis also 

showed a significant main effect for the factor ‘reduction’ F (3, 330) = 7.82, p< .000, 
η

2 = .066). Post-hoc comparisons (Bonferroni) revealed that the percentages correct 

were statistically the same for 50% reduction of acoustic information (90.3% 

correct) and for 75% reduction of acoustic information (90.8% correct). The other 

pairwise comparisons appeared to be significant. More specifically, the participants 

selected the correct response in 82.4% of the items in which the acoustic information 

had been reduced with 37.5% and in 90.3% of the items in which the acoustic 

information had been reduced with 50%. This proved to be a significant difference, 

the participants performing better at reduction step 4 (50% reduction) than at 

reduction step 3 (37.5% reduction). When the acoustic information of the schwa had 

been reduced with 62.5% (83.2% correct), the participants performed worse than 

when it had been reduced with 50%. The learners’ scores increased again when the 
schwa had been reduced with 75%. 

The most striking observation in this pattern is that the Moroccan Arabic 

participants had serious problems perceiving the schwa correctly when it had been 

reduced with maximally 25% and that they performed better when the schwa had 

been reduced with 37.5% or more. This was not observed in the other participant 

groups. In fact, this became already evident in the interaction between ‘L1 

background’ and ‘reduction’ (see Figure 6.7). This interaction was primarily due to 

the Moroccan Arabic participants. The differences between the Moroccan Arabic 
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and the Turkish and Mandarin Chinese participants were larger for the first three 

reduction steps (no reduction-25% reduction) than for the last four reduction steps 

(37.5% reduction-75% reduction). The Moroccan Arabic participants performed 

worse than the Turkish and Mandarin Chinese participants in the first three 

reduction steps. In the last four reduction steps, however, the Moroccan Arabic 

participants were no longer the worst-performing group: they performed at the same 

level as the Mandarin Chinese participants. The Turkish participants still performed 

better than the two other groups.   

 

 

6.4. Conclusion and discussion 

 
The aim of the present experiment was to find an answer to the main research 

question ‘Why do adult Turkish, Moroccan Arabic and Mandarin Chinese learners 

of Dutch have persistent difficulties in acquiring inflectional morphology?’ We 

wanted to answer this research question with respect to the perception of word-final 

syllables with schwa and word-final syllables with /t/-final consonant clusters. The 

hypotheses we formulated will be repeated below for the ease of the reader and will 

be followed by the conclusion.  

 
Hypothesis 1:  

Turkish, Moroccan Arabic and Mandarin Chinese learners of Dutch 

have more difficulties perceiving word-final syllables with schwa 

and /t/-final consonant clusters correctly than native speakers of 

Dutch.  

 

This hypothesis can be confirmed, but not for all patterns. We found that the Dutch 

control group had fewer problems perceiving the schwa in pattern 1 (dVs - dVsə), 

pattern 3 (dVsət – dVst) and pattern 4 (dVstə - dVst) than the L2 participant groups.  

However, this hypothesis cannot be confirmed for the perception of the /t/ in pattern 

2 (dVs – dVst). Overall, the L2 participants did not have more problems perceiving 
the /t/ correctly than the Dutch control group. However, the average proportion of 

correct scores of the Moroccan Arabic participants fell below the lower bound of the 

confidence interval. That is, these participants had more problems perceiving the /t/ 

correctly than the Dutch controls. 

 

Hypothesis 2: 

The shorter the target phoneme (/ə/ or /t/) is, the more mistakes will 

be made by L2 learners of Dutch. More particularly; we expect to 

find a systematic effect for the reductions in duration. However, we 

do not expect to find this effect for native speakers of Dutch.  

 



THE ABX DISCRIMINATION TASK                                                                                                                         145 
 

 

 

This hypothesis cannot unequivocally be confirmed or rejected for the L2 

participants. We observed an overall effect for the reductions in duration in the 

learner groups, but it was not the case that the shorter the duration of the target 

phoneme was, the worse that phoneme was perceived. The effect of the factor 

‘reduction’ was studied in more detail in separate analyses of the four patterns that 

we distinguished. In the first pattern (dVs - dVsə), we observed a general tendency 

that the shorter the schwa is, the worse that phoneme is perceived. Perception of the 

schwa decreased when we reduced the duration of the schwa with 50% and 75%, 

with an unexplained peak at 62.5%. We found, again, a significant effect for the 
factor ‘reduction’ in the second pattern (dVs – dVst), but the pattern fluctuated 

randomly. The same holds for pattern 3 (dVsət – dVst). In both patterns, it is not the 

case that the shorter the schwa is, the worse that phoneme is perceived. We 

inspected the oscillograms of all reductions, but we could not trace fluctuations in 

the sound signal that could explain the fluctuations in correct scores. Though 

significant, the fluctuations in the correct scores are small. In the last pattern (dVstə 

- dVst), the results of the factor ‘reduction’ were confounded by a strong interaction 

between ‘reduction’ and ‘L1 background’. That is to say, the results of the factor 

‘reduction’ were different for the Moroccan Arabic participants. They did not 

perform worse when the duration of the schwa became shorter. It was the other way 

around: they performed better when the schwa became shorter (i.e., when it had 
been reduced with 37.5% or more). We did not find comparable results for the 

Turkish and Mandarin Chinese participants. These two participant groups did not 

show a clear pattern regarding the factor ‘reduction’. Why did we observe that for 

the Moroccan Arabic participants, the shorter the duration of the schwa was, the 

better that phoneme was perceived? We focused on L1 characteristics to find an 

explanation, but we did not find any characteristics in Moroccan Arabic that could 

explain the behaviour of the Moroccan Arabic participants. However, we found a 

possible explanation in the Berber language Tarifiyt. The Berber language is present 

as a linguistic variety in the everyday linguistic environment in Morocco, Tarifiyt 

more particularly in the northern and western parts of Morocca, where the majority 

of the participants come from. Therefore, it cannot be excluded that (part of) our 
participants have knowledge of Tarifiyt Berber and that this knowledge has an 

impact on speech discrimination capacities of our participants. In Tarifiyt, a /t/ in 

word-final position is most often aspirated and pronounced as /th/ (see El Aissati, 

1994: p. 10). Although the word-final /t/ is most often pronounced as /th/, this is not 

always the case. In some speakers and in some words, this /t/ can also be 

pronounced as /t/. It should, however, be kept in mind that this distinction is not a 

phonological distinction in Tarifiyt. We offer the tentative proposal that, when we 

present the sound form /dɑstə/ (with schwa reduced with 37.5% or more) to 

Moroccan Arabic participants, they do not correctly perceive this sound form as 

/dɑstə/, but as /dɑsth/. However, if we present the sound form /dɑst/ (without a 
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schwa), they perceive it correctly as /dɑst/. The participants do not perceive any cue 

in the /t/ that guides them to the perception of /t/ as /th/. It could, on the other hand, 

also be assumed that Moroccan Arabic participants perceive an aspirated /t/ when 

they hear the form /dɑst/, since in most cases, the word-final /t/ is pronounced with 

aspiration. We assume, however, that this is not the case and that they have no cue 
that leads them to the perception of /t/ as /th/. Otherwise, we would no longer be able 

to explain why Moroccan Arabic participants perform better when the reduction of 

the schwa is increased. Thus, Moroccan Arabic participants do not perceive the 

reduced schwa as a schwa, there is a cue in the signal that leads them to the 

perception of /t/ plus reduced schwa as an aspirated /t/, which they may be familiar 

with from Tarifiyt Berber. They correctly conclude that /dɑstə/ is not the same as 

/dɑst/, but the decision is not prompted by the signal present in the input, but on a 

difference known to them from their L1.  
This explanation coincides with Best’s Perceptual Assimilation Model (PAM) (Best, 

1995). In this model, it is stated that non-native speech is strongly influenced by L1 

phonology and that L2 learners perceptually assimilate non-native phonemes to 

native phonemes whenever possible. In this case, the Moroccan Arabic participants 

assimilate the non-native /ə/ to a ‘native’ (or: a phoneme present in the everyday 

linguistic environment) aspirated /t/. 

Next, we tested whether there was an effect for the factor ‘reduction’ in the 

Dutch control group. We only observed a significant effect in the first pattern (dVs - 

dVsə). In this pattern, the Dutch controls had more difficulties perceiving the schwa 

correctly when it was reduced with 50% than when it was reduced with 62.5%. This 

was the only pair that reached significance in this pattern, and this seems to be rather 

accidental. In the other three patterns, however, we did not find an effect for the 
factor ‘reduction’ at all. We can, therefore, conclude that we did not find an effect 

for the reductions in duration in the Dutch control group. 

 

Hypothesis 3: 

Mandarin Chinese learners will have more problems perceiving 

polysyllabic words with a word-final syllable with schwa correctly 

than Turkish and Moroccan Arabic learners. The Turkish group is 

expected to have the least difficulties.   

 

The pattern that concerns polysyllabic words having a word-final syllable with 

schwa is pattern 1 (dVs - dVsə). We did find that the Turkish participants had the 
least difficulties perceiving the schwa correctly in this pattern. The Moroccan Arabic 

participants had more difficulties perceiving the schwa correctly in this pattern than 

the Turkish and the Mandarin Chinese participants. The last two groups did not 

differ from each other. Thus, this hypothesis has to be partly rejected. 
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Hypothesis 4: 

Mandarin Chinese learners will have more problems perceiving 

words with /t/-final consonant clusters correctly than Turkish and 

Moroccan Arabic participants. The last group is expected to have 

the least problems.  

 

The pattern concerning /t/-final consonant clusters is pattern 2 (dVs – dVst). This 

hypothesis has to be rejected, since we did not find the Mandarin Chinese 

participants to have most problems perceiving the /t/ in a /t/-final consonant cluster. 
In fact, the Mandarin Chinese participants appeared to perform better than the 

Moroccan Arabic participants. The Turkish participants did not differ from the 

Mandarin Chinese and the Moroccan Arabic participants. 

 

Hypothesis 5: 

Mandarin Chinese and Moroccan Arabic learners will have more 

difficulties than the Turkish learners distinguishing between word 

forms with and word forms without an epenthetic /ə/, in particular 

between dVsət and dVst and between dVstə and dVst.  

 

We did, indeed, observe in pattern 3 (dVsət – dVst) that the Turkish participants 
performed better than the Moroccan Arabic and the Mandarin Chinese participants, 

who did not differ from each other. Therefore, this hypothesis can be confirmed for 

pattern 3. The results in pattern 4 (dVstə - dVst) indicate that, as we had expected, 

the Turkish participants performed best. However, we had not expected to find 

differences between the Mandarin Chinese and the Moroccan Arabic participants, 

but the results showed that the Mandarin Chinese participants performed better than 

the Moroccan Arabic participants in the first reduction steps (until 25% reduction). 

Due to a strong interaction between ‘L1 background’ and ‘reduction’, the 

differences between the Mandarin Chinese participants and the Moroccan Arabic 

participants no longer exist when the schwa is reduced with 37.5% or more (see 

Hypothesis 2). We assume that the Turkish participants perform best in this pattern, 
since they are familiar with CVCVC patterns from their L1 and with the occurrence 

of /ı/ as a word-final suffix expressing either 4th case, a possessive marker or past 

tense (see section 6.1.2 for the formulation of Hypothesis 3). It might be the case 

that the schwa does not occur in word-final position in a root (or stem), but it does 

occur in polymorphemic words. So it can be claimed that the morphology enriches 

the phonotactic structure in Turkish. 
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Hypothesis 6: 

The more proficient the learners are, the fewer mistakes they will 

make; more specifically: learners at L2 level B1 will perform better 

than learners at level A2, and learners at level A2 will perform 

better than learners at level A1. 

 

In the overall analyses, we found a significant effect for L2 proficiency level. 

Participants at level B1 performed better than participants at levels A1 and A2, but 

participants at level A1 did not differ from participants at level A2. Next, we studied 
the results of the separate analyses on the four patterns. We did not find an effect for 

‘L2 proficiency’ in the first two patterns (pattern 1: dVs - dVsə and pattern 2: dVs – 

dVst). That is, perception of the schwa and the /t/ in these patterns did not improve 

when L2 proficiency level increases. For the last two patterns (pattern 3: dVsət – 

dVst and pattern 4: dVstə – dVst), the opposite holds true: we observed an effect for 

the factor ‘L2 proficiency’. However, the effect of L2 proficiency level cannot be 

interpreted unequivocally in these patterns, since in both patterns we found an 

interaction between ‘L1 background’ and ‘L2 proficiency’. That is, the effect of the 

factor ‘L2 proficiency’ is not the same for the three L1 groups. Nevertheless, we 

observed that, in both patterns, participants with level B1 performed better than 

participants at level A1 or A2. Participants at level A1, however, did not differ from 
participants at level A2. That is, learners perform better when they have reached the 

B1 level. It seems that the L2 learners need time to accommodate to the foreign 

sounds and that A2 level is a too early moment to have developed sufficient 

sensitivity to those sounds. 

 

Summarising the results, it can be stated that the L2 participants had more problems 

perceiving the schwa correctly than the Dutch control group. However, this does not 

apply to the perception of the /t/ in a /t/-final consonant cluster. The Moroccan 

Arabic participants performed worse than the controls with respect to the perception 

of the /t/, but we did not find any differences between the Dutch controls and the 

Turkish and Mandarin Chinese participants. 
  Another important result was that the Turkish participants did not have the 

least difficulties perceiving the schwa and /t/ correctly. The Moroccan Arabic 

participants had the most difficulties to perceive these phonemes correctly. This 

does not hold for all four patterns, they perform statistically the same as the 

Mandarin Chinese participants in pattern 3.  

We also found an effect for L2 proficiency level, although we observed this 

effect only in patterns 3 and 4. It appeared that in these patterns, participants at L2 

proficiency level B1 performed better than participants at levels A1 and A2. That is 

to say, the more proficient the learner is, the better he will perform. However, this 

effect only becomes manifest at a moment after having acquired the A2 level. 
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Finally, we observed an effect for the reductions in duration, but this effect 

did not appear to be linear (i.e., the shorter the target phoneme (schwa or /t/), the 

worse that phoneme is perceived). In pattern 1, there was a general tendency that the 

shorter the schwa, the worse it was perceived, but there appear to be random 

fluctuations in the other patterns. In pattern 4, the effect of the factor ‘reduction’ is 

strongly influenced by an interaction between ‘L1 ‘background’ and ‘reduction’. 

That is, the effect of the different steps in reduction is not the same for the three L1 

groups (see Figure 6.7). In the first reduction steps (until 25.0% reduction), the 

Moroccan Arabic participants performed worse than the Turkish and Mandarin 
Chinese participants. However, the performance of the Moroccan Arabic 

participants increased when the duration of the schwa became shorter (37.5% 

reduction or more). This was not found in the other two L1 groups and surprised us 

initially. As said in the discussion of Hypothesis 2, we tentatively assume that when 

the duration of the schwa decreased, the Moroccan Arabic participants perceived the 

/t/ + schwa as an aspirated [t] (th), which they might be familiar with from Tarifiyt 

Berber. When the schwa is reduced less (until 25.0% reduction), the Moroccan 

Arabic participants do not assimilate the schwa into an aspirated /t/ (th) and they do 

not recognise this schwa, which they are not familiar with from their L1. 

 

The present study was a replication and extension of one of the experiments 
(experiment 3) of Dupoux et al. (1999). To what extent is our study and are the 

results comparable to the study of Dupoux et al.? First, Dupoux et al. used synthetic 

speech, while we used natural speech. The schwa in Dupoux et al. took always 72 

milliseconds, which made it possible to reduce the schwa in six steps of 18 

milliseconds each. However, we decided to use natural speech, since the results can 

then better be generalised to normal, everyday speech. However, a schwa and /t/ (or 

other segment) never have the same duration in natural speech, so we could not 

reduce these phonemes in fixed durational steps. Therefore, we decided to reduce 

the schwa and /t/ not in an absolute number of milliseconds, but in a fixed 

percentage of 12.5% per step. 

Another difference between our study and the experiment conducted by 
Dupoux and colleagues is that Dupoux et al. used heterorganic clusters, while we 

used homorganic clusters. That is, the consonant clusters in their pattern (eb.zo) do 

not belong to the same syllable, while they do belong to the same syllable in our 

patterns (dVst).  

The results of Dupoux et al. were very straightforward: speakers of 

Japanese (who are not familiar with consonant clusters) perceived an illusory schwa 

more often than speakers of French (who are familiar with consonant clusters). Both 

French and Japanese participants appeared to be sensitive to the differences in 

duration, but even when the schwa was not present in the input at all, the Japanese 

speakers perceived this schwa in approximately 70% of the occurrences, while the 

French participants perceived it in less than 10% of the occurrences. 
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Furthermore, the percentage incorrect scores is much higher for the 

Japanese participants in the study of Dupoux et al. than for our participants. That is, 

they perceive an illusory schwa more often than our participants. We cannot explain 

this difference, but it might be due to differences in L2 proficiency. Dupoux et al. do 

not mention the level of English and/ or French of the Japanese participants. 

Our study was also an extension of the study of Dupoux et al.: we studied 

four different patterns, both schwa and /t/. Moreover, we studied the role of the L1 

background and of L2 proficiency level, which gave us insight into the role of the 

L1 and L2 proficiency level in L2 speech perception. Both appeared to play a role in 
L2 speech perception and, to end this chapter with a positive remark for the L2 

learner, L2 speech processing improves when the L2 level increases.  

  



Chapter 7:  

Discussion and conclusions 

 
In this chapter, we will discuss the results of the corpus study (Chapters 3 and 4) and 

the two experiments (Chapters 5 and 6) in relation to the main research question 

presented in Chapter 1 and repeated below: 

 
Why do adult Turkish, Moroccan Arabic and Mandarin Chinese 

learners of Dutch have persistent difficulties in acquiring inflectional 

morphology? 

 

We will start with a summary of the main findings of the corpus study and the two 

experiments, in which we collected data on the three learner groups with very 

different first languages (section 7.1). Subsequently, we will discuss these outcomes 

in relation to the main research question, followed by suggestions for future 

research. As elaborated in Chapter 1, we decided to study lower-educated L2 

learners of Dutch. These learners have no (or only marginal) knowledge of other 

languages than their L1, which makes it possible to focus exclusively on the role of 

the L1 in L2 acquisition. Moreover, in these learners, language development 

generally proceeds more slowly than in higher-educated learners. Developmental 

stages are visibly longer, offering researchers more opportunities to observe stages 

and details that might be easily overlooked in higher-educated learners. As 

mentioned in Chapter 1, the relevant morphemes in Dutch are three: schwa, /t/ and 

/s/. We showed that these morphemes are not very salient in Dutch and we argued 

that they might be difficult to perceive, interpret and produce by L2 learners of 

Dutch. Important in this dissertation is whether, in addition to morphosyntactic 

constraints, phonetic-phonological constraints play a role in the acquisition of Dutch 

inflectional morphology. We aim to provide an answer to this question in the present 

chapter as well. 
 

 

7.1  Summary of the main findings 

 

The main assumption which underlies this dissertation is that morphosyntactic 

constraints alone cannot explain the difficulties that adult L2 learners (of Dutch) 

have in acquiring inflectional morphology. Phonetic-phonological constraints should 

be taken into account as well. To investigate the role of both phonetic-phonological 

and morphosyntactic constraints and the way they interact, we conducted a corpus 

study (production data) and two perception experiments.  

The corpus study included speech data of Turkish (n=8), Moroccan Arabic 

(n=7) and Mandarin Chinese (n=8) lower-educated adult L2 learners of Dutch. The 
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participants’ L2 proficiency level was maximally A1 (i.e., the Breakthrough level of 

the Common European Framework of References (= CEF), Council of Europe, 

2001). The three L1s differ in important ways from each other and from the target 

language Dutch. We took as our point of departure the viewpoint that all kinds of 

linguistic properties of the L1 may interact with L2 properties in the L2 acquisition 

process. However, we could not test the role of L2 proficiency level, since all 

participants were at about the same level. 

In addition to the corpus study, we set up two perception experiments. This 

gave us the opportunity to study not only L2 speech production, but also L2 speech 
perception. Moreover, we included L2 proficiency level in the design of our 

experiments, since we included participants ranging from level A1 to B1 (i.e., the 

Threshold level of the Common European Framework of References (CEF, 2001)). 

We set our target on 15 learners per cell giving a targeted number of 135 

participants (three L1s by three proficiency levels). We succeeded in obtaining 130 

informants (for an overview see Table 5.1).  

Before turning to the results of the corpus study and the two perception 

experiments, we will summarise the relevant phonetic-phonological and 

morphosyntactic characteristics of the source languages (Turkish, Moroccan Arabic 

and Mandarin Chinese) and the target language Dutch in Table 7.1. These 

characteristics have already been presented in more detail in Chapter 2.  
The question is what role these L1 characteristics play in the acquisition of 

Dutch inflectional morphology by Turkish, Moroccan Arabic and Mandarin Chinese 

learners. We will postpone answering this question until section 7.2, in which we 

will link the main outcomes of the corpus study and the two perception experiments 

and discuss them from a broader perspective.  
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Table 7.1. Characteristics of the languages under scrutiny: Dutch (target 

language) and Turkish, Moroccan Arabic and Mandarin Chinese 

(source languages). 
 Dutch Turkish Moroccan  

Arabic 

Mandarin 

Chinese 

PHONETIC-PHONOLOGICAL 

Consonant clusters 

in coda position 
 

Syllable with  /ə/ 
(Turkish with  /ı/) 
 

Syllable structure 

 

 
Polysyllabic words  
 

Rhythm category 

+ 

 
 

+ 
 
 

(C)(C)(C)V(C)(C) 

(C) 

 
+ 
 

stress-timed 

+/- 

 
 

+ 
 
 

(C)V(C)(C) 

 

 
+ 
 

syllable-
timed 

- 

 
 

+/- 
 
 

(C)CV(C) 

 

 
+ 
 

stress- 
timed 

- 

 
 

+/- 
 
 

(C)V(Cnasal) 

 

 
+/- 
 

syllable 
-timed 

MORPHOSYNTACTIC 
 

Nominal plural 

 
Attributive 

adjectives 
 

 
 
Verbal inflection 

 

Position of the verb 

 
 

+ 

 
common/ 

neuter 
number, 

definiteness 
 
+/- 

 

SOV/ SVO 

 
 

+/- 

 
- 

 
 

 
 
+ 

 

SOV 

 
 

+ 

 
masculine/ 

feminine 
number, 

definiteness 
 
+ 

 

SVO/ VSO 

 
 

- 

 
- 

 
 

 
 
- 

 

SVO  

 

 

7.1.1 Results of the corpus study 

 

The results of the corpus study were presented in Chapters 3 and 4. Chapter 3 

focused on the realisation of /t/-final consonant clusters in monomorphemic and 

bimorphemic words. We studied monomorphemic words ending in a /t/-final 

consonant cluster, because we wanted to investigate the role of phonetic-

phonological constraints. In monomorphemic words, the /t/ is part of the word itself 

and not an inflectional morpheme. Therefore, difficulties in the realisation of 

consonant clusters in these word forms can only be explained on phonetic-
phonological grounds. The bimorphemic words that we studied were 3SG.PRES verb 

forms. We studied 3SG.PRES verb forms, because adding the inflectional /t/ (the 

morpheme for the third person singular, present tense) to the stem of the verb most 

often results in a consonant cluster, as in loop (‘walk’) + /t/ = loopt (‘walks’). The 

study of bimorphemic words can yield a proper understanding of the role of 

morphosyntactic constraints. That is, non-target realisations in bimorphemic 
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3SG.PRES verb forms cannot be explained by phonetic-phonological constraints 

alone. Morphosyntactic constraints should be considered as well. We used data from 

two different tasks: a semi-spontaneous film-retelling task and a more controlled 

sentence imitation task. We analysed the utterances of Turkish, Moroccan Arabic 

and Mandarin Chinese learners of Dutch that participated in the corpus study. First, 

we searched the corpus for target and non-target realisations of /t/-final consonant 

clusters.  

The results revealed three main effects. First, we observed that, overall, 

participants produced  more target realisations in consonant clusters consisting of a 
sonorant and a /t/ (‘sonorant clusters’) than in consonant clusters consisting of an 

obstruent and a /t/ (‘obstruent clusters’). That means that the so-called ‘sonority 

distance’ (see Chapter 2 for a discussion) appeared to apply to both monomorphemic 

and bimorphemic words and that, consequently, phonology plays an important role 

in the production of both monomorphemic and bimorphemic /t/-final consonant 

clusters. The sonority distance is a purely phonological principle. Strikingly, we 

found this effect for Mandarin Chinese learners. Turkish and Moroccan Arabic do 

not have the full range of clusters of Dutch, but the sonority distance principle is 

active in their onset clusters. Mandarin Chinese does not have any clusters at all, but 

Mandarin Chinese learners appear to be sensitive to this principle in the same way as 

the other learner groups. This seems to confirm the universal nature of the sonority 
distance principle. 

The second main effect can likewise be accounted for by phonological 

constraints. We observed non-target realisations of monomorphemic words ending 

in /t/-final consonant clusters in 37.1% of the occurrences in the sentence imitation 

task. The most frequent type of non-target realisations was /t/ deletion (30.1%). 

Non-target realisations of /t/-final consonant clusters in monomorphemic words can 

only be explained on phonological grounds, since /t/ is part of the word itself and not 

an inflectional ending. All three participant groups produced non-target realisations 

in these word forms, but the Mandarin Chinese participants had most non-target 

realisations (65.6%). They differed significantly from both the Turkish and the 

Moroccan Arabic participants. That is to say, the Mandarin Chinese participants are 

hindered most by L1 phonetic-phonological constraints on final consonants and final 

consonant clusters. 

The third main effect can be accounted for by a combination of 

phonological and morphological principles, as it is based on the distinction between 

monomorphemic and bimorphemic words. The learners showed more non-target 

realisations when /t/ was an inflectional ending (44.4%) than when /t/ was part of the 

word itself (37.1%). That is, in addition to phonetic-phonological constraints, 

morphosyntactic constraints play a role as well. However, this effect only holds for 

the Turkish and Moroccan Arabic participants. The number of non-target 

realisations in monomorphemic words (65.6%) and bimorphemic words (62.7%) did 

not differ significantly for the Mandarin Chinese participants. We want to interpret 

the absence of a morphological effect in the Mandarin Chinese group as the outcome 
of the pervasive impact of the phonetic-phonological constraints from their L1. The 

impact is so extreme that it suppresses all other effects. This interpretation would 

lead to the prediction that the morphemic effect, as we would like to call it, would 

only emerge in more advanced Mandarin Chinese learners of Dutch. 
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In Chapter 4, we studied the realisation of word-final syllables with schwa 

in, again, both monomorphemic and bimorphemic words. The bimorphemic words 

were nominal plurals, attributive adjectives and third person plural, present tense 

verb forms, all ending in /ə/. We used the same tasks as in the study of /t/-final 

consonant clusters. The results again revealed a phonetic-phonological effect: the 

participants produced non-target realisations of monomorphemic words ending in a 

syllable with schwa (11.7%). These non-target realisations can only be explained on 

phonetic-phonological grounds, since the schwa is part of the word itself and is no 

inflectional ending. 
The second effect concerned the distinction between monomorphemic and 

bimorphemic words.  The outcomes corroborate the general role of a morphemic 

effect. The participants produced more non-target realisations in bimorphemic words 

than in monomorphemic words, for all three categories of bimorphemic words: 

nominal plurals, adjectives and verbs.  

We also observed a third, morphosyntactic effect. We expected a 

distinction between contextual and inherent inflection. We proposed an order of 

difficulty based on this distinction, assuming that inherent inflection is acquired 

earlier than contextual inflection. Learners were expected to show earlier and more 

target realisations in nominal plurals, followed by adjectives. Although adjectival 

and verbal inflection are both contextual, we predicted learners to produce more 
target realisations in adjectival than in verbal inflection, as a verb has to move out of 

the VP to C (the head of CP), whereas an adjective can remain in situ. Moreover, 

other competing morphemes are involved in verb inflection, whereas adjectival 

inflection has only two variants, i.e., no morpheme or schwa. The following order of 

difficulty was therefore proposed: 

 

 (least difficult)    nominal plurals -- adjectives – verbs   (most difficult) 

 

The data did not provide evidence for this order of difficulty, as the adjectives did 

not fit the pattern in the case of the Mandarin Chinese (too many schwa forms) and 

the Moroccan Arabic (too few schwa forms) learners, whereas the Turkish learners 

show a comparable performance in all three morpheme categories. This outcome 

also runs counter to our expectation that Turkish and Mandarin Chinese participants 

would have more difficulties realising attributive adjectives correctly (they lack 

adjectival inflection in their L1) than the Moroccan Arabic participants (Moroccan 

Arabic has a transparent adjectival inflection system; cf. Chapter 2.4).  

We concluded that we found evidence for another morphosyntactic effect, 

which has to do with syncretism or poverty of the inflectional paradigm. The 

adjectival inflection system in Dutch is rather opaque. That is, there are only two 

distinct forms (without schwa and with schwa) to express gender, number and 

definiteness. Apparently, it is more difficult to switch from a transparent adjectival 

system (as is the case in Moroccan Arabic) to a rather opaque adjectival system 

(Dutch) than to switch from no adjectival inflection in the L1 (Turkish and 
Mandarin Chinese) to a rather opaque adjectival system. This effect can only be 

explained by morphosyntactic constraints originating from the first language.  
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7.1.2 Results of the picture selection task 

 
In Chapter 5, we presented the results of a picture selection task in which we studied 

the interpretation of nominal and verbal inflection in Dutch. The participants had to 

select a picture corresponding to an utterance they heard. As discussed in Chapter 5, 

we investigated inherent noun and contextual verb inflection: nominal singulars (no 

inflectional ending) versus nominal plurals (plus inflectional schwa) and third 

person, singular verb forms (present tense, stem plus final /t/) and third person, 

plural verb forms (present tense, stem plus schwa). We included lexical items, both 
nouns and verbs, to check the lexical knowledge of the participants, as the same 

nouns and verbs were used for the inflectional items. It was crucial that the 

utterances contained no redundant information. That is, the participants could only 

rely on the inflectional ending (schwa or /t/) to interpret the sentence correctly. 

A main outcome of the study was that the participants had no difficulties 

interpreting the lexical items correctly: they performed almost at ceiling in these 

items (94.2% correct). However, they had significantly more difficulties interpreting 

the inflectional items correctly (52.4% correct). Contextual verb inflection (32.6% 

correct) appeared to be more difficult than inherent noun inflection (72.3% correct). 

The large amount of variation we found in the inflectional items was also striking. 

This was observed in all participant groups. Apparently, there were participants who 
experienced relatively few difficulties interpreting the inflectional endings correctly, 

but there were also participants who experienced big problems in the interpretation 

of the inflectional items. This was observed in all three L1 groups and in all three L2 

proficiency groups. On the other hand, we found much less variation in the lexical 

items than in the inflectional items. This is probably due to the ceiling effect we 

found in the lexical items: (almost) all participants in all participant groups 

performed very well on these items. 

We also wanted to investigate the role of L1 background and L2 

proficiency level. We tested the potential role of these factors in four separate 

analyses (nominal lexical items, verbal lexical items, nominal inflectional items and 

verbal inflectional items). Table 7.2 presents an overview of the results of the 

analyses on these factors. 

 

Table 7.2. Overview of the results of the repeated measures analyses on the factors 

‘L1 background’ and ‘L2 proficiency’; - = no effect, + = effect. 

 L1 background L2 proficiency Interaction  

(L1 x L2 

proficiency) 

Lexical items         nominal - - - 

                               verbal + + - 

Inflectional items  nominal + + - 

                               verbal - + - 

 

As can be observed from Table 7.2, we found no effects for the nominal, lexical 

items. We found effects for ‘L1 background’ and ‘L2 proficiency’ in the verbal, 

lexical items, but these effects were relatively small (η
2 

is maximally .10). The 
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nominal, inflectional items showed effects for both ‘L1 background’ (η
2 

= .127) and 

‘L2 proficiency’ (η
2 

= .104), but no interaction between the two factors. The 

Mandarin Chinese participants (59.6% correct) appeared to perform worse than both 

the Turkish (77.4% correct) and the Moroccan Arabic (79.1% correct) participants, 

who did not differ from each other. Moreover, participants with L2 proficiency level 

B1 performed better (82.4% correct) than participants with level A1 (63.0% correct). 

Regarding the verbal, inflectional items, we only found an effect for ‘L2 

proficiency’. To our surprise, we did not find an effect for ‘L1 background’, since 

we supposed the Mandarin Chinese participants (who lack inflection in their L1) 
would have most difficulties interpreting the verb forms correctly. We probably did 

not find this effect in verbal inflection since all participants had major difficulties 

interpreting verbal morphology correctly. The Mandarin Chinese participants had 

lower scores, but the differences were not large enough to be significant, given the 

wide range in variation between the participants in each group.  

Summarising the results, we found effects for both ‘L1 background’ and 

‘L2 proficiency level’ in the inflectional items (except for the verbal, inflectional 

items in which we did not find an effect for ‘L1 background’). That is to say, the 

more proficient a learner is, the fewer difficulties he has interpreting verbal and 

nominal inflectional endings correctly. Thus, L2 learners do acquire the 

interpretation of inflectional endings, as we would otherwise not have found an 
effect for L2 proficiency level. Moreover, we found an effect for L1 background, the 

Mandarin Chinese participants having most problems interpreting Dutch inflection 

correctly. 

Why do the participants have problems in the interpretation of inflectional 

endings? This has -at least partly- to do with lack of redundant information in the 

present experiment. Redundancy was defined in Chapter 5 as ‘to what extent the use 

of the functor (= the morpheme) is required to convey meaning’ (Kalnitz, 1978, as 

cited in Goldschneider & DeKeyser, 2001). Goldschneider & DeKeyser suppose 

that, if a morpheme is redundant to at least some extent, this morpheme will be 

acquired at a later stage than if a morpheme is not redundant at all. In Dutch, 

inflectional morphemes are most often redundant, since person and number is most 

often also expressed in the subject. Therefore, (L2) learners of Dutch are not used to 

focusing on the inflectional ending to interpret an utterance correctly. In the picture 

selection task, we forced the participants to focus on the inflectional ending. The 

participants appeared not to be able to do so, which led to severe problems 

interpreting the inflectional items in this task. According to this interpretation, the 

distinction the informants made between noun and verb inflection was not brought 

about by the distinction between contextual and inherent inflection but by the 

difference in informational redundancy of the morphemes in question. 

We found evidence in Chapter 5 that Turkish, Moroccan Arabic and 

Mandarin Chinese learners of Dutch have problems interpreting Dutch inflectional 

morphemes correctly because there was no redundant information available in the 

experiment. As Dutch inflectional morphemes are often redundant, these learners are 
not sufficiently inclined or motivated to focus on the inflectional morphemes. The 

question whether these L2 learners have only problems interpreting the inflectional 

endings correctly, or whether they have also problems perceiving them as phonemes 
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(parts of the sound string) remained unanswered. The last experiment we conducted 

was designed to answer this question. 

 

7.1.3 Results of the ABX phoneme discrimination task 

 

In Chapter 6 we presented the results of the ABX phoneme discrimination task. This 

task was constructed to measure the perception of /t/ in /t/-final consonant clusters 

and /ə/ in word-final syllables with schwa when these phonemes are not inflectional 

endings. To measure this, we set up an ABX phoneme discrimination task in which 
the participants heard three stimuli in a row and had to decide whether the third 

stimulus (X) was similar to the first (A) or the second (B) one. We included a 

control group consisting of native speakers of Dutch who were comparable to the L2 

groups with respect to educational background. The focus was, again, on the /t/ (as 

part of a /t/-final consonant cluster) and the /ə/ (as part of a word-final syllable with 

/ə/). We studied the following four patterns: 1) dVs - dVsə, 2) dVs – dVst, 3) dVsət 

– dVst and 4) dVstə - dVst. The vowel (V) was either /a/, /i/ or /u/. In patterns 1, 3 

and 4, we tested whether the participants were able to perceive the schwa correctly 

and to distinguish between sound forms with and without the schwa. Pattern 2 dealt 

with the perception of the /t/: are the participants able to distinguish between sound 

forms with and without the /t/? In line with Dupoux et al. (1999), we reduced the 
duration of schwa and /t/ in order to investigate whether the perception of schwa and 

/t/ becomes worse as the duration of these phonemes decreases. 

The results showed that the L2 participants had more difficulties perceiving 

the schwa correctly than a Dutch control group in pattern 1, 3 and 4. Overall, the L2 

participants did not differ from the Dutch controls with respect to the perception of 

the /t/ in pattern 2. The Moroccan Arabic learners, however, did perform worse than 

the controls. Table 7.3 shows the results (per pattern) of the analyses that we 

conducted on the data of the L2 participants. 

 

Table 7.3. Overview of the results of the analyses of the factors ‘L1 background’, 

‘L2 proficiency’ and ‘reduction’; no three-way interaction was found. 
Pattern  
 (% mean  

correct scores) 
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1. dVs - dVsə     (84.7%) + - + - - - 
2. dVs – dVst     (87.4%)                           + - + - - - 

3. dVsət – dVst  (80.8%) + + + + - - 
4. dVstə - dVst   (83.2%)                              + + + + + - 

 

It can be observed from Table 7.3 that we found several main effects and 

interactions. We observed an L1 effect in all the four patterns we distinguished (see 

section 6.3.2). Post-hoc comparisons on the factor ‘L1 background’ showed that in 

most patterns, the Moroccan Arabic participants had the greatest difficulties 
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perceiving the difference between the two sound forms correctly. In pattern 1, the 

Moroccan Arabic participants performed worse than the Turkish and the Mandarin 

Chinese participants, who did not differ from each other.  In pattern 2, the Moroccan 

Arabic participants again performed worse than the Mandarin Chinese participants, 

but they did not differ from the Turkish participants. Pairwise comparisons for 

pattern 3 revealed that the Moroccan Arabic and the Mandarin Chinese participants 

had more incorrect realisations than the Turkish participants, who performed best. 

Post-hoc comparisons for pattern 4 showed that all language groups differed from 

each other: the Turkish participants performed, again, best, followed by the 
Mandarin Chinese participants. The Moroccan Arabic participants experienced most 

problems perceiving a difference between the two sound forms. 

Significant effects were found for the factor ‘L2 proficiency’ in pattern 3 

and 4, so we conducted post-hoc comparisons (Bonferroni) on these patterns. Post-

hoc comparisons revealed that participants with L2 proficiency level B1 performed 

better than participants with level A1 and A2 in both patterns. The last two groups 

did not differ from each other. We should, however, be careful in interpreting these 

main effects, since we observed an interaction between ‘L1 background’ and ‘L2 

proficiency’ in both patterns. That is, the effect of the factor ‘L2 proficiency’ was 

not the same for the three groups of L2 participants. The performance of Moroccan 

Arabic and Turkish learners improved when their L2 proficiency level increased. 
This is not the case for the Mandarin Chinese learners: they performed worse at 

level A2 than at level A1 and showed slight improvement at level B1. We cannot 

offer an explanation for this result.  

Regarding the factor ‘reduction’, we concluded that our results are not or 

only partly compatible with the results of Dupoux et al. (1999). They observed a 

linear effect for the factor ‘reduction’ for the Japanese participants (who do not have 

consonant clusters): the shorter the duration of the schwa, the worse the schwa is 

perceived. Our results are not so straightforward. We observed an effect for the 

factor ‘reduction’ in all four patterns, but it is not simply the case that the shorter the 

schwa, the worse it is perceived. In pattern 1, we found a global effect for 

‘reduction’: participants had more inaccurate responses in items in which the schwa 

was reduced with 50% and with 75% than in the other sound forms. In pattern 2, we 

found a general, but small and not linear effect (a linear effect meaning: the shorter 

the /t/, the worse /t/ is perceived). Furthermore, we found an effect for ‘reduction’ in 

pattern 3, reflecting fluctuations, but no clear pattern. We also observed a significant 

effect for ‘reduction’ in pattern 4 (dVstə - dVst), but the effect of ‘reduction’ was 

confounded by a striking interaction effect between ‘reduction’ and ‘L1 

background’. The reduction effect is not the same for the three L1 groups (see also 

Figure 6.7). For the Turkish and Mandarin Chinese participants, there is no obvious 

pattern regarding the reductions in duration. The Moroccan Arabic participants, 

however, turned out to have more difficulties perceiving the schwa in this pattern 

than the Turkish and Mandarin Chinese learners. They showed an improved 

performance when the duration of the schwa decreased (from 37.5% reduction and 
more), when they no longer differed from the Turkish and Mandarin Chinese 

learners. So, the paradox is that they perform worse when the schwa is realised more 

completely. A tentative account for this phenomenon can be found in the linguistic 

environment in Morocco where the Berber language Tarifiyt is present in the daily 
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life of Moroccans, as it is with Moroccan Arabic speaking immigrants in the 

Netherlands. We propose that, initially, the Moroccan Arabic participants perceive 

/dVstə/ and /dVst/ as identical because they do not pronounce a word-final schwa. It 

may be that they do perceive a difference when the schwa is considerably reduced 

and becomes more similar to an aspirated /t/ as frequently observed in Berber 

Tarifiyt. That is, they do not perceive the schwa in final position, but they perceive 

an aspirated /t/. This last explanation of the striking interaction observed provides an 

angle on why Moroccan Arabic learners performed worse in all four patterns. 

Overall, they have particular problems in handling the schwa, which is related to its 
absence in syllable-final position in Moroccan Arabic and to the occurrence of an 

aspirated final stop in Berber Tarifiyt.  

 

 

7.2 Why are morphemes difficult to acquire?  

 

The rationale behind the different studies conducted for this thesis were the 

difficulties adult L2 learners (of Dutch) have in acquiring inflectional morphology.  

The hypotheses formulated in Chapters 3 to 6 were based on phonetic-phonological 

and morphosyntactic L1 characteristics which either differed from or were similar to 

the target language, Dutch. Here, at the end of this study, we would like to discuss 
some more general conclusions about the way L1 and L2 properties affect the 

acquisition of verbal and (ad)nominal inflection by Turkish, Moroccan Arabic and 

Mandarin Chinese learners. To that end, an overview of the L1 characteristics is 

given in Table 7.4 that were expected to have a positive or negative effect on the 

acquisition of Dutch inflectional morphology.  

 

Table 7.4 Overview of the L1 characteristics that were expected to influence the 

acquisition of verbal and (ad)nominal inflection of Dutch; + similar to 

Dutch, − different from Dutch. 
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Table 7.4 shows the Mandarin Chinese learners to be in an overall negative position, 

which is confirmed by the overall results, both in the production and the perception 

data we investigated. On average, their position was a disadvantageous one, despite 
the control on L2 proficiency level we applied. It means that the effect of the L1 is 

pervasive. This is confirmed by the differences we found between the Turkish and  
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Moroccan Arabic learners, though these differences were often more difficult to 

explain. That does not mean that there are no general effects applying to all three 

groups of learners, as becomes clear from Table 7.5 in which we summarise the 

main results of our study.  

  Table 7.5 presents clear results for the ABX task, but the accuracy of the 

L2 groups was fairly high. For the /t/ we found an accuracy rate of at least 87.4% in 

the L2 groups. On the other hand, the perception in this task was affected by the 

introduction of noise (i.e., the reduction steps), and, in addition, the level of 

comparison is 50% recognition (the outcome when only guessing). The conclusion 
is that we should not underestimate the effect of pure perceptual difficulties and the 

long term effect imperfect or incomplete perception may have on L2 acquisition. In 

addition, we found fairly large differences between learners in all groups at all three 

proficiency levels, as reflected in the standard deviations. Such individual 

differences need to be investigated in future research. This conclusion is confirmed 

by the stronger effects we found for the schwa in the ABX-task, where we found a 

lowest level of 80% of accuracy in the L2 groups. The schwa does not only cause 

more difficulties (again a phonetic-phonological effect), it showed L1 effects as 

well, especially for the Moroccan Arabic learners. We claim that such perceptual 

low-level problems may accumulate and cause pervasive problems in establishing 

the L2 morphological system.  
Phonetic-phonological constraints turned out to play a role in the 

production task as well. First of all, we observed non-target realisations of 

monomorphemic words ending in a /t/-final consonant cluster or in a word-final 

syllable with schwa. Moreover, as can be seen in Table 7.5, we found an effect for  

type of consonant cluster, obstruent clusters being more difficult to produce than 

sonorant clusters. This appeared to be an overall effect, showing up despite 

differences in the presence of consonant clusters in coda position in the L1. This 

type of effect was also found by Berent, Steriade and Lennertz (2007). They 

conducted an experiment on the perception of onset clusters and found that marked 

onsets (e.g., /lb/) are dispreferred in comparison to less marked onsets (e.g., /bd/). 

These preference patterns were found despite the absence of such onsets in the 

English lexicon. There seems to be a universal preference for less marked consonant 

clusters over more marked consonant onset clusters and this effect plays a role even 

when (marked) consonant clusters in the L1 are absent. This is confirmed by the 

production differences in sonorant and obstruent clusters in our corpus study, 

sonorant clusters being less marked than obstruent clusters.  

In addition, we found an overall interaction effect between the consonant 

cluster properties and a morphological effect. How should we interpret such an 

effect in learner data? When we claim that a morphological boundary commonly 

prohibits deletion (protecting the integrity of a morpheme), the stronger effect of 

non-target realisations in our bimorphemic data evidences the weak position of the 

morphemes. We need to study this effect in more detail, but it seems to show a 

particular L2 effect of interacting phonetic-phonological and morphosyntactic 
constraints.  

We did not find evidence for rhythm category playing a role, neither in the 

production study described in Chapter 4 (Hypothesis 1) nor in the perception 

experiment in Chapter 6 (Hypothesis 3). The occurrence of the schwa or a similar 
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element in word-final position in Turkish turned out to be of more importance than 

the switch from a syllable-timed to a stress-timed language. That does not imply that 

rhythm category does not play a role in other linguistic phenomena (for instance, the 

perception and production of vowel length).  

We investigated the role of language proficiency in the two processing 

experiments. We found clear evidence in the picture selection task that L2 

proficiency matters, especially with respect to the inflectional items: the more 

proficient the learner, the fewer mistakes he makes in the interpretation of 

inflectional morphology. We also observed some effect of L2 proficiency level in 
the ABX discrimination task, but not in all patterns. This seems to corroborate the 

persistency of phonetic-phonological problems in L2 acquisition. The processing 

problems, especially at lower levels, do not disappear easily and quickly in acquiring 

the L2.   

Many hypotheses were tested by us regarding the role of the L1 background 

in our study, but often the effect of the L1 background appeared to be less 

straightforward than expected. Table 7.6 provides an overview of the effects of the 

L1 background for schwa and /t/ across the different tasks. 

 

Table 7.6. Overview of significant L1 effects in three different tasks for the three 

L1 groups. 
Task /ə/ /t/ 

CORPUS STUDY: 

Monomorphemic words 

 

CHIN < MA + TU 

 

CHIN < MA + TU 

Nominal plurals CHIN < MA + TU  
Adjectives  

Verbs  

CHIN + TU > MA 

no effect 

 

MA > CHIN + TU 
   

PICTURE SELECTION TASK: 
Lexical item pairs (nominal) 
Lexical item pairs (verbs) 

Inflectional item pairs (nominal) 
Inflectional item pairs (verbs) 

 

ABX TASK: 
Pattern 1 

Pattern 2 
Pattern 3 

Pattern 4 

 
no effect 
CHIN < TU 

CHIN < TU + MA 
no effect (problematic for 

all three groups) 

 
MA < TU + CHIN 

no effect 
MA + CHIN < TU 

MA < CHIN < TU 

 
 
 

 
 

 

 
no effect 

MA < CHIN 
no effect 

no effect 

 

It can be observed from Table 7.6 that, as expected, the Mandarin Chinese 

participants had most problems realising word-final consonant clusters. They 

produced more non-target realisations than the Turkish and Moroccan Arabic 

participants. We came to the same conclusion with respect to the nominal plurals in 

the corpus study: the Mandarin Chinese participants had more problems realising 
nominal plurals than the Moroccan Arabic and Turkish participants. However, the 

Moroccan Arabic participants had more problems realising adjectival inflection 

correctly than the Turkish and Mandarin Chinese participants. This surprised us 
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initially, since Turkish and Mandarin Chinese both lack adjectival inflection and 

Moroccan Arabic has rich adjectival inflection. However, as we have already 

explained in section 7.1.1, adjectival inflection in Moroccan Arabic is not only 

different from Dutch but also much more transparent than it is in Dutch (i.e., the 

decisive features: masc./fem. versus common/neuter in Dutch and def./indef. are 

overtly marked in Moroccan Arabic and covertly in Dutch). Apparently, it is more 

difficult to switch from a transparent adjectival system to a rather opaque one than to 

switch from a system without adjectival inflection to an opaque adjectival system. A 

similar conclusion was reported by Van de Craats & Van Hout (1997) for the 
acquisition of Dutch possessive noun phrases by a Turkish learner who tried to 

transfer the rich possessive marking characteristic of his L1 to the L2. Unexpectedly, 

it should be noted that we did not observe an effect of the L1 background in the 

verbs. As already mentioned in Chapter 4, this may be caused by lack of statistical 

power and the low number of occurrences of target verbs.   

In the picture selection task, we expected to find L1 effects particularly in 

the interpretation of inflectional items. We found an unexpected (small) L1 effect in 

the verbal, lexical item pairs, for which we cannot offer an explanation.  We found 

an expected effect in the nominal, inflectional item pairs (singular vs. plural), as the 

Mandarin Chinese learners made more incorrect decisions than the Turkish and 

Moroccan Arabic ones. On the other hand, we did not find an effect for the verbal, 
inflectional item pairs, as a consequence of the large amount of variation within the 

participant groups. Differences between the groups are overshadowed by the 

additional problems caused by the elicitation of verbs. Given the problems found for 

the adjectives in the Moroccan Arabic learners, the explanation in terms of 

contextual and inherent inflection does not seem to work. Syncretism, the use of one 

morphological form expressing semantic and grammatical features, seems to be the 

proper explanation. This effect is strengthened for all learner groups by their 

reliance on contextual  information.   

The results of the ABX-task regarding the role of L1 background did not 

fully correspond to what we had expected. We had expected the Mandarin Chinese 

participants to perform worst on this task and the Turkish learners to perform best. 

We did observe that Turkish learners performed best in the patterns with schwa, and 

not the Mandarin Chinese learners, but the Moroccan Arabic participants performed 

worst in almost all patterns, except for pattern 3. We explained the performance of 

the Moroccan Arabic learners on particular problems they had with the word-final 

schwa, in relation to the occurrence of an aspirated dental stop.  If our explanation is 

right, we again see a strong impact of interacting low-level phonetic-phonological 

constraints from the L1 and L2, which in turn has a strong effect on the mastery of 

L2 morphology.  

 

What can we conclude when we return at the end of this study to our main research 

question ‘Why do adult Turkish, Moroccan Arabic and Mandarin Chinese learners 

of Dutch have persistent difficulties in acquiring inflectional morphology?’. In 
Chapter 1 we listed five factors that had to do with the transparency of the 

morphological system, one of them pointing more or less to phonetic-phonological 

constraints: the lack of salience of the inflectional morpheme. Indeed, it can be said 

that the morphemes we studied are not particularly salient. They were neglected in a 
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surprisingly massive way by our learners in the interpretation task. When we add the 

accumulation of low-level effects, a rather dramatic picture arises for adult learners 

of Dutch.  This does not mean that they cannot communicate, as is evidenced by the 

proficiency levels they were at. They do so successfully, but they leave out many 

‘details’, both in perception and production. Leaving out details is probably an effect 

which is, on average, stronger for lower-educated learners, as they do not use 

grammar and grammar rules as extensively as higher-educated learners often do. 

Anyway, this lack of phonetic-phonological salience in combination with reliance 

on redundant information can be enforced by low accessibility of the morphemes. 
We have thus found strong evidence in our study that phonetic-phonological 

constraints, in combination with morphosyntactic constraints, play a dominant role 

in the acquisition of inflectional morphology in Dutch. 
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Appendix A:  

Target monomorphemic and 

bimorphemic words in the 

sentence imitation task 

 
I: 

1. In welk seizoen eet je altijd ijs? 

2. Ik heb m'n nieuwe (E) blauwe (E) trui in de kast (A2) gelegd. 

3. Heb je je kaart (A1) voor de bus al klaar? 

4. Volgende (E)  week maandag komt (B1) ie weer thuis. 
5. Morgen (C) moet je 't maar aan z'n vader vragen. 

6. Weet je wie die vriendin van dat meisje (C) is? 

7. Na ’t avondeten (C) slaapt (B2) ie altijd op de bank. 

8. Heb je ’n nieuwe (E)  jas voor de winter (C)? 

9. We gaan morgen (C) met Luuk en z'n vader (C) naar Amsterdam. 

10. De band (A1) van mijn moeders fiets is lek. 

11. Ik weet niet hoe laat ’t is. 

12. Pas om kwart (A1) over zes vertrekt die trein van jullie. 

13. Fatima d'r moeder (C) komt (B1) volgende week naar Nederland (A1). 

14. De dokter (C) vraagt (B2) of 't goed gaat met de baby. 

15. Die meneer zegt dat je bus later (C) komt (B1). 

16. Buiten (C) in de zon is 't lekker warm. 
17. Om drie uur neemt (B1) ze de trein naar huis. 

18. Ahmeds vrienden (D) houden (F) wel van voetballen. 

19. Ga je nog mee naar de film vanavond (A1)? 

 

II: 

1. Ben je allang op deze school? 

2. Stella pakt (B2) haar tas vol boodschappen (D). 

3. Drink je graag melk of liever (C) thee? 

4. Je hebt vandaag nog heel veel werk. 

5. De oefeningen (D) op de computer (C) zijn heel makkelijk. 

6. Ik weet niet wat u daarover zegt (B2). 
7. In de bus moet je een strippenkaart hebben. 

8. Morgenvroeg belt (B1) ze me nog even (C). 

9. Jamal moet om tien over negen (C) bij de tandarts zijn. 

10. Hoeveel oefeningen (D) heb je al gemaakt? 

11. Is 't nog steeds zo koud buiten (C)? 
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12. Drinkt (B2) je broer een glaasje bier? 

13. Ik denk dat ie last (A2) van z'n rug heeft. 

14. Onze leraar denkt dat je ziek bent. 

15. Om half negen (C) begint de film over Istanbul. 

16. Alle klanten (D) willen (F) hun fiets klaar hebben. 

17. Hoe laat ben je klaar met je huiswerk? 

18. Gebruiken (F) zij na de pauze (C) de computer (C)? 

19. Ik ben bang dat Luuk de trein gemist heeft. 

20. Maak je mijn fiets nog na ’t eten (C)? 
21. Met hem heb je altijd plezier. 

22. Hoe oud denk je dat haar kinderen zijn? 

23. Pieter heeft toch ook een auto met drie deuren (D)? 

24. Zijn jullie vanavond (A1) thuis na ’t eten (C)? 

25. Vorige week heeft u dat tegen (C) de directeur gezegd. 

26. Moeilijke woorden (D) schrijf ik drie keer op. 

27. Oude (E) mensen (D) zijn vaker bij de dokter (C) dan jonge (E) mensen 

(D). 

28. Wilt (B1) u dat nog 'n keer zeggen? 

29. Weet u misschien hoe laat 't nu is? 

30. Ik geloof dat hij geen Marokkaans paspoort (A1) heeft. 
 

III: 

1. Ik wil 's avonds veel liever brood eten. 

2. U kunt daar aan de kassa betalen. 

3. Wanneer komt de bus naar 't centrum? 

4. 'K geloof niet dat Hamid ziek is. 

5. Sommige mensen (D) houden (F) helemaal niet van vis. 

6. Om tien over zes vertrekt de trein naar Amsterdam. 

7. Ik neem die rode (E) trui want die is veel warmer. 

8. Over drie minuten (D) begint de les. 

9. Martijn wil volgende (E) week een groot feest (A2) houden. 

10. Ik vind dat jij erg mager (C) bent. 

11. Je moet nu nog drie straten (D) verder rijden. 

12. Opa is al heel oud maar hij is nog heel gezond. 

13. Op 't werk dragen (F) de meeste mannen (D) sportschoenen (D). 

14. Volgend jaar zomer (C) komt (B1) haar zus naar Nederland (A1). 

15. Moniek wil de jas ruilen omdat ie te klein is. 

16. Bij de Hema mag je altijd je spullen (D) ruilen. 

17. Hoe laat vertrekt de boot morgen (C) uit Rotterdam? 

18. Ken je iemand die bij de post werkt (B2)? 

19. 'T waait (B1) hard maar ik ga toch op de fiets. 

20. We willen niet in de regen (C) naar huis lopen. 

21. Jullie kunnen eerst (A2) nog je spullen pakken. 
22. Ik denk dat we om vijf uur weer thuis zijn. 

23. In de stad mag je niet harder dan vijftig rijden. 

24. Kent (B1) u iemand die 'n baby van twee maanden (D) heeft? 

25. Mijn vader (C) houdt van 'n pak en nette (E) schoenen (D). 
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26. Om acht (A2) uur 's ochtends staan er veel auto's stil op de snelweg. 

27. Wat voor kleren (D) draag je altijd naar je werk? 

28. Yusuf komt te laat op school omdat de bus niet rijdt. 

 

Categories: 

A1: monomorphemic word ending in a /t/-final consonant cluster, sonorant cluster, 

n=8. 

A2: monomorphemic word ending in a /t/-final consonant cluster, obstruent cluster, 

n=5. 
B1: verb (3SG.PRES), sonorant cluster, n=9. 

B2: verb (3SG.PRES), obstruent cluster, n=6. 

C: monomorphemic word ending in a word-final syllable with /ə/, n=27. 

D: nominal plurals ending in /ə/, n=17. 

E: attributive adjective ending in /ə/, n=8. 

F: verb (3PLUR.PRES), n=5. 



 



Appendix B:  

Items of the picture  

selection task 

 
Training items: 

1. Ze speelt op het strand./ Ze spelen op het strand. (verbal, inflectional, plural) 

2. Ze leest een boek./ Ze lezen een boek.  (verbal, inflectional, singular) 

3. Ze kampeert in het bos./ Ze kamperen in het bos. (verbal, inflectional, plural) 

4. Ze wandelt naar oma./ Ze wandelen naar oma.  (verbal, inflectional, singular) 

5. Ze zit op de grond./ Ze zitten op de grond.  (verbal, inflectional, plural) 

6. de vlag/ de vlaggen    (nominal, inflectional, singular) 

7. de klok/ de klokken    (nominal, inflectional, plural) 

8. de brug/ de bruggen    (nominal, inflectional, singular) 

9. de bal/ de ballen    (nominal, inflectional, plural) 
10. de boom/ de bomen    (nominal, inflectional, singular) 

11. Ze wandelen naar oma./ Ze lezen een boek. (verbal, lexical, plural) 

12. Ze speelt op het strand./ Ze zit op de grond. (verbal, lexical, singular) 

13. de klok/ de brug    (nominal, lexical, singular) 

14. de vlaggen/ de bomen    (nominal, lexical, plural) 

15. de klokken/ de ballen    (nominal, lexical, plural) 

 

Block 1: 

16. Ze loopt in de zon./ Ze lopen in de zon.  (verbal, inflectional, plural) 

17. Ze gaapt heel lang./ Ze gapen heel lang.  (verbal, inflectional, singular) 

18. Ze wast een auto./ Ze wassen een auto.  (verbal, inflectional, plural) 

19. Ze kust een jongen./ Ze kussen een jongen. (verbal, inflectional, singular) 
20. Ze zaagt al een uur./ Ze zagen al een uur. (verbal, inflectional, plural) 

21. Ze bukt alweer./ Ze bukken alweer.  (verbal, inflectional, singular)  

22. Ze koken erg lekker./ Ze vissen elke dag.  (verbal, lexical, plural) 

23. Ze kopen een boek./ Ze liggen op het strand. (verbal, lexical, plural) 

24. Ze lopen in de zon./ Ze lachen erg hard.  (verbal, lexical, plural) 

25. Ze kookt erg lekker./ Ze zaagt al een uur.  (verbal, lexical, singular) 

26. Ze koopt een boek./ Ze kust een jongen.  (verbal, lexical, singular) 

**27. Ze maakt een sneeuwpop./ Ze ligt op het strand.(verbal, lexical, singular) 

28. de kip/ de kippen    (nominal, inflectional, plural) 
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29. de pot/ de potten    (nominal, inflectional, singular) 

**30. de dop/ de doppen    (nominal, inflectional, plural) 

31. de jas/ de jassen    (nominal, inflectional, singular) 

32. de rok/ de rokken    (nominal, inflectional, plural) 

33. de wieg/ de wiegen    (nominal, inflectional, singular) 

34. de rug/ de ruggen    (nominal, inflectional, plural) 

35. de vis/ de vissen    (nominal, inflectional, singular) 

36. de kip/ de rug     (nominal, lexical, singular) 

**37. de dop/ de zaag    (nominal, lexical, singular) 
38. de rok/ de boot    (nominal, lexical, singular) 

39. de jas/ de pot     (nominal, lexical, singular) 

40. de kippen/ de zakken    (nominal, lexical, plural) 

**41. de doppen/ de potten   (nominal, lexical, plural) 

42. de wiegen/ de bussen    (nominal, lexical, plural) 

43. de ruggen/ de boten    (nominal, lexical, plural)  

 

Block 2: 

44. Ze gaapt heel lang./ Ze gapen heel lang.  (verbal, inflectional, plural) 

45. Ze wast een auto./ Ze wassen een auto.  (verbal, inflectional, singular) 

46. Ze kust een jongen./ Ze kussen een jongen. (verbal, inflectional, plural) 
47. Ze zaagt al een uur./ Ze zagen al een uur. (verbal, inflectional, singular) 

48. Ze bukt alweer./ Ze bukken alweer.  (verbal, inflectional, plural) 

49. Ze koken erg lekker./ Ze vissen elke dag.  (verbal, lexical, plural) 

50. Ze kopen een boek./ Ze liggen op het strand. (verbal, lexical, plural) 

51. Ze lopen in de zon./ Ze lachen erg hard.  (verbal, lexical, plural) 

52. Ze kookt erg lekker./ Ze zaagt al een uur.  (verbal, lexical, singular) 

53. Ze koopt een boek./ Ze kust een jongen.  (verbal, lexical, singular) 

**54. Ze maakt een sneeuwpop./ Ze ligt op het strand.(verbal, lexical, singular) 

55. de pop/ de poppen    (nominal, inflectional, singular) 

56. de zak/ de zakken    (nominal, inflectional, plural) 

57. de sok/ de sokken    (nominal, inflectional, singular) 
58. de zaag/ de zagen    (nominal, inflectional, plural) 

59. de bus/ de bussen    (nominal, inflectional, singular) 

60. de kat/ de katten    (nominal, inflectional, plural) 

61. de boot/ de boten    (nominal, inflectional, singular) 

62. de pop/ de sok    (nominal, lexical, singular) 

63. de zak/ de wieg    (nominal, lexical, singular) 

64. de vis/ de bus     (nominal, lexical, singular) 

65. de kat/ de zak     (nominal, lexical, singular) 

66. de poppen/ de vissen    (nominal, lexical, plural) 

67. de sokken/ de jassen    (nominal, lexical, plural) 

68. de sokken/ de zagen    (nominal, lexical, plural) 
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69. de katten/ de kippen    (nominal, lexical, plural) 

70. Ze loopt in de zon./ Ze lopen in de zon.  (verbal, inflectional, singular) 

 

Block 3: 

71. Ze vist elke dag./ Ze vissen elke dag.  (verbal, inflectional, plural) 

**72. Ze maakt een sneeuwpop./ Ze maken een sneeuwpop. 

(verbal, inflectional, singular) 

73. Ze ligt op het strand./ Ze liggen op het strand. (verbal, inflectional, plural) 

74. Ze kookt erg lekker. Ze koken erg lekker.  (verbal, inflectional, singular) 
75. Ze lacht erg hard./ Ze lachen erg hard.  (verbal, inflectional, plural) 

76. Ze koopt een boek./ Ze kopen een boek.  (verbal, inflectional, singular) 

77. Ze loopt in de zon./ Ze wast een auto.  (verbal, lexical, singular) 

78. Ze gaapt heel lang./ Ze vist elke dag.  (verbal, lexical, singular) 

79. Ze bukt alweer./ Ze lacht erg hard.  (verbal, lexical, singular) 

80. Ze gapen heel lang./ Ze zagen al een uur. (verbal, lexical, plural) 

**81. Ze maken een sneeuwpop./ Ze kussen een jongen.  

(verbal, lexical, plural) 

82. Ze bukken alweer./ Ze wassen een auto.  (verbal, lexical, plural) 

83. de pop/ de poppen    (nominal, inflectional, plural) 

84. de zak/ de zakken    (nominal, inflectional, singular) 
85. de sok/ de sokken    (nominal, inflectional, plural) 

86. de zaag/ de zagen    (nominal, inflectional, singular) 

87. de bus/ de bussen    (nominal, inflectional, plural) 

88. de kat/ de katten    (nominal, inflectional, singular) 

89. de boot/ de boten    (nominal, inflectional, plural) 

90. de pop/ de sok    (nominal, lexical, singular) 

91. de zak/ de wieg    (nominal, lexical, singular) 

92. de vis/ de bus     (nominal, lexical, singular) 

93. de kat/ de zak     (nominal, lexical, singular) 

94. de poppen/ de vissen    (nominal, lexical, plural) 

95. de sokken/ de jassen    (nominal, lexical, plural) 
96. de rokken/ de zagen    (nominal, lexical, plural) 

97. de katten/ de kippen    (nominal, lexical, plural) 

 

Block 4: 

98. Ze vist elke dag./ Ze vissen elke dag.  (verbal, inflectional, singular) 

**99. Ze maakt een sneeuwpop./ Ze maken een sneeuwpop.  

(verbal, inflectional, plural) 

100. Ze ligt op het strand./ Ze liggen op het strand. (verbal, inflectional, singular) 

101. Ze kookt erg lekker./ Ze koken erg lekker. (verbal, inflectional, plural) 

102. Ze lacht erg hard./ Ze lachen erg hard.  (verbal, inflectional, singular) 

103. Ze koopt een boek./ Ze kopen een boek.  (verbal, inflectional, plural) 
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104. Ze loopt in de zon./ Ze wast een auto.  (verbal, lexical, singular) 

105. Ze gaapt heel lang./ Ze vist elke dag.  (verbal, lexical, singular) 

106. Ze bukt alweer./ Ze lacht erg hard.  (verbal, lexical, singular) 

107. Ze gapen heel lang./ Ze zagen al een uur. (verbal, lexical, plural) 

**108. Ze maken een sneeuwpop./ Ze kussen een jongen.  

(verbal, lexical, plural) 

109. Ze bukken alweer./ Ze wassen een auto.  (verbal, lexical, plural) 

110. de kip/ de kippen    (nominal, inflectional, singular) 

111. de pot/ de potten    (nominal, inflectional, plural) 
**112. de dop/ de doppen    (nominal, inflectional, singular) 

113. de jas/ de jassen    (nominal, inflectional, plural) 

114. de rok/ de rokken    (nominal, inflectional, singular) 

115. de wieg/ de wiegen    (nominal, inflectional, plural) 

116. de rug/ de ruggen    (nominal, inflectional, singular 

117. de vis/ de vissen    (nominal, inflectional, plural) 

118. de kip/ de rug    (nominal, lexical, singular) 

**119. de dop/ de zaag    (nominal, lexical, singular) 

120. de rok/ de boot    (nominal, lexical, singular) 

121. de jas/ de pot    (nominal, lexical, singular) 

122. de kippen/ de zakken    (nominal, lexical, plural) 
**123. de doppen/ de potten   (nominal, lexical, plural) 

124. de wiegen/ de bussen    (nominal, lexical, plural) 

125. de ruggen/ de boten    (nominal, lexical, plural)  

 

**: Item was excluded from the analyses. 



 

 

 

Appendix C:  

Items of the ABX 

 discrimination task 

    

      A   –   B  –  X                   Pattern 

  

Training items: 

1. dufə – difə – dufə       0  

2. desə – dosə – dosə       0 

3. dɪs – das – dɪs       0 

4. dɵst – dost – dost       0 

5. daft – deft – daft      0 

6. dɵfə – dast – dast      0 

7. dusət – døs – dusət      0 

8. doft – difət – difət      0 

9. dɪft – døf – dɪft      0 

10. dafə – des – des      0 

11. dosə – doft – dosə      0 

12. dɑftə – dɑfət – dɑfət     0 

13. defə – deft – defə      0 

14. dɪst – dis – dis      0 

15. dɑsə – dɑstə – dɑsə      0 

 

Block 1: 

16. dɑs – dɑsə – dɑs      1 

17. dɑs – dɑst – dɑst      2 
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18. dɑsət – dɑst – dɑsət      3 

19. dɑstə – dɑst – dɑst      4 

20. dis – disə – disə      1 

21. dis – dist – dis      2 

22. disət – dist – dist      3 

23. distə – dist – dist      4 

24. dus – dusə – dus      1 

25. dus – dust – dust      2 

26. dusət – dust – dusət      3 

27. dustə – dust – dust       4 

28. dɑsə.50.0%reduction – dɑs – dɑsə.50.0%reduction  1 

29. dɑst.50.0%reduction – dɑs – dɑs    2 

30. dɑst – dɑsət.50.0%reduction – dɑst    3 

31. dɑst – dɑstə.50.0%reduction – dɑstə.50.0%reduction 4 

32. disə.50.0%reduction – dis – dis    1 

33. dist.50.0%reduction – dis – dist.50.0%reduction  2 

34. dist – disət.50.0%reduction – disət.50.0%reduction  3 

35. dist – distə.50.0%reduction – dist     4 

36. dusə.50.0%reduction – dus – dusə.50.0%reduction   1 

37. dust.50.0%reduction – dus – dus     2 

38. dust – dusət.50.0%reduction – dust    3 

39. dust – dustə.50.0%reduction – dustə.50.0%reduction 4 

40. dɪsə – døsə – dɪsə      9  

41. dɪsə – dɵsə – dɵsə       9 

42. dɪsə – disə – dɪsə      9 

43. dɑsə – dasə – dasə      9 

44. døsə – dosə – døsə       9 

45. disə – desə – desə       9 

46. dɑs – das – das       9 

47. døs – dos – døs       9 

48. dis – des – des       9 
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Block 2: 

49. dɑs – dɑsə.25.0%reduction – dɑsə.25.0%reduction   1 

50. dɑs – dɑst.25.0%reduction – dɑs    2 

51. dɑsət.25.0%reduction – dɑst – dɑst    3 

52. dɑstə.25.0%reduction – dɑst – dɑstə.25.0%reduction 4 

53. dis – disə.25.0%reduction – dis    1 

54. dis – dist.25.0%reduction – dist.25.0%reduction  2 

55. disət.25.0%reduction – dist – disət.25.0%reduction  3 

56. distə.25.0%reduction – dist – dist     4 

57. dus – dusə.25.0%reduction – dusə.25.0%reduction   1 

58. dus – dust.25.0%reduction – dus     2 

59. dusət.25.0%reduction – dust – dust    3 

60. dustə.25.0%reduction – dust – dustə.25.0%reduction 4 

61. dɑsə.75.0%reduction – dɑs – dɑsə.75.0%reduction  1 

62. dɑst.75.0%reduction – dɑs – dɑs    2 

63. dɑst – dɑsət.75.0%reduction – dɑst    3 

64. dɑs – dɑstə.75.0%reduction – dɑstə.75.0%reduction 4 

65. disə.75.0%reduction – dis – dis    1 

66. dist.75.0%reduction – dis – dist.75.0%reduction  2 

67. dist – disət.75.0%reduction – disət.75.0%reduction   3 

68. dist – distə.75.0%reduction – dist    4 

69. dusə.75.0%reduction – dus – dusə.75.0%reduction  1 

70. dust.75.0%reduction – dus – dus    2 

71. dust – dusət.75.0%reduction – dust     3 

72. dust – dustə.75.0%reduction – dustə.75.0%reduction  4 

73. dɪst – døst – døst      9 

74. dɪst – dɵst – dɪst       9 

75. dɪst – dist – dist      9 

76. dɑst – dast - dɑst      9  

77. døst – dost – dost      9 

78. dist – dest – dist       9 

79. dɪs – døs – døs       9 
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80. dɪs – dɵs – dɪs      9 

81. dɪs – dis – dis       9 

 

 

Block 3: 

82. dɑs – dɑsə.12.5%reduction – dɑsə.12.5%reduction  1 

83. dɑs – dɑst.12.5%reduction – dɑs    2  

84. dɑsət.12.5%reduction – dɑst – dɑst     3 

85. dɑstə.12.5%reduction – dɑst – dɑstə.12.5%reduction 4 

86. dis – disə.12.5%reduction – dis    1 

87. dis – dist.12.5%reduction – dist.12.5%reduction   2 

88. disət.12.5%reduction – dist – disət.12.5%reduction  3 

89. distə.12.5%reduction – dist – dist    4 

90. dus – dusə.12.5%reduction – dusə.12.5%reduction  1 

91. dus – dust.12.5%reduction – dus     2 

92. dusət.12.5%reduction – dust – dust     3 

93. dustə.12.5%reduction – dust – dustə.12.5%reduction 4 

94. dɑsə.62.5%reduction – dɑs – dɑs     1 

95. dɑst.62.5%reduction – dɑs – dɑst 62.5%reduction   2 

96. dɑst – dɑsət.62.5%reduction – dɑsət 62.5%reduction    3 

97. dɑst – dɑstə.62.5%reduction – dɑst     4 

98. disə.62.5%reduction – dis – disə.62.5%reduction   1 

99. dist.62.5%reduction – dis – dis     2 

100. dist – disət.62.5%reduction – dist     3 

101. dist – distə.62.5%reduction – distə.62.5%reduction 4 

102. dusə.62.5%reduction – dus – dus     1 

103. dust.62.5%reduction – dus – dust.62.5%reduction  2 

104. dust – dusət.62.5%reduction – dusət.62.5%reduction  3 

105. dust – dustə.62.5%reduction – dust    4 

106. das – dɑs – dɑs       9 

107. dos – døs – dos       9 

108. des – dist – dist       9 
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109. døsə – dɪsə – døsə      9 

110. dɵsə – dɪsə – dɪsə      9 

111. disə – dɪsə – disə       9 

112. dasə – dɑsə – dɑsə      9 

113. dosə – døsə – dosə     9 

114. desə – disə – disə       9 

 

Block 4: 

115. dɑs – dɑsə.37.5%reduction – dɑs    1 

116. dɑs – dɑst.37.5%reduction – dɑst.37.5%reduction  2 

117. dɑsət.37.5%reduction – dɑst – dɑsət.37.5%reduction  3 

118. dɑstə.37.5%reduction – dɑst – dɑst    4 

119. dis – disə.37.5%reduction – disə.37.5%reduction   1 

120. dis – dist.37.5%reduction – dis     2 

121. disət.37.5%reduction – dist – dist     3 

122. distə.37.5%reduction – dist – distə.37.5%reduction  4 

123. dus - dusə.37.5%reduction – dus     1 

124. dus – dust.37.5%reduction – dust.37.5%reduction   2 

125. dusət.37.5%reduction – dust – dusət.37.5%reduction  3 

126. dustə.37.5%reduction – dust – dust    4 

127. døs – dɪs – døs      9 

128. dɵs – dɪs – dɪs       9 

129. dis – dɪs – dis       9 

130. døst – dɪst – døst       9 

131. dɵst – dɪst – dɪst       9 

132. dist – dɪst – dist       9 

133. dast – dɑst – dɑst       9 

134. dost – døst – døst      9 

135. dest – dist – dist       9 

 

Patterns: 

0 = training item 
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9 = distracter 

1 = dVs – dVsə  

2 = dVs – dVst 

3 = dVsət – dVst  

4 = dVstə – dVst   

 

 

 



                                                                                   

 

Samenvatting  

in het Nederlands 

 
In dit proefschrift wordt gekeken hoe volwassen Turkse, Marokkaans-Arabische en 

Mandarijn-Chinese leerders van het Nederlands inflectionele morfologie verwerven. 

De centrale onderzoeksvraag luidt: Waarom hebben volwassen Turkse, Marokkaans-

Arabische en Mandarijn-Chinese leerders van het Nederlands problemen  met de 

verwerving van inflectionele morfologie? In dit proefschrift wordt  verondersteld dat 

de problemen die tweede-taalleerders hebben met de verwerving van inflectionele 

morfologie niet enkel verklaard kunnen worden op morfosyntactische gronden. Er 

wordt van uitgegaan dat naast morfosyntactische principes ook fonetisch-

fonologische principes betrokken zijn in het verwervingsproces van inflectie. De 

inflectionele morfemen waar het hier om gaat zijn de sjwa en de /t/. De /t/ speelt in 

dit onderzoek een rol bij de realisatie van het werkwoord (3
e
 persoon enkelvoud van 

de tegenwoordige tijd) en de sjwa bij de realisatie van het werkwoord (3
e
 persoon 

meervoud van de tegenwoordige tijd). Daarnaast komt de sjwa voor bij de realisatie 

van het meervoud van het zelfstandig naamwoord en bij de realisatie van attributieve 
adjectieven (uitgezonderd adjectieven die betrekking hebben op een onzijdig, 

onbepaald, enkelvoudig zelfstandig naamwoord). Om inzicht te krijgen in de 

moeilijkheden die tweedetaalleerders (T2-leerders) hebben met de verwerving van 

inflectie is corpusonderzoek verricht en zijn twee experimenten opgezet en 

uitgevoerd. 

 In Hoofdstuk 2 worden de theoretische achtergronden van dit proefschrift 

beschreven. De verwerving van inflectionele morfologie verloopt bij eerste 

taalverwerving doorgaans probleemloos (o.a. Blom, 2003), terwijl (volwassen) 

tweedetaalleerders veelvuldig problemen hebben met de verwerving ervan (o.a. 

Ionin & Wexler, 2002; Lardiere, 1998b; Myles, 2004; Prévost & White, 2000; 

White, 2000; 2003). De vraag is hoe we deze moeilijkheden met de verwerving van 

inflectionele morfologie kunnen verklaren. Sommige onderzoekers (o.a. Vainikka & 
Young-Scholten, 1996a, b; 2006) gaan ervan uit dat T2-leerders aanvankelijk enkel 

toegang hebben tot lexicale categorieën en dat functionele categorieën in de T2 pas 

in een later stadium verschijnen/ verworven worden. Andere onderzoekers (o.a. 

Lardiere, 1998a, b; 2000) gaan ervan uit dat functionele categorieën al in het 

beginstadium aanwezig zijn en dat het ontbreken van correcte inflectionele 

morfologie het gevolg is van een verstoorde relatie tussen de morfologische vorm en 

de onderliggende syntactische structuur. Bovengenoemde morfosyntactische 

benaderingen kunnen echter niet alle moeilijkheden verklaren. Lardiere (2003) laat 

zien dat fonologische principes ook een rol spelen. Zij beschrijft een Chinese leerder 

van het Engels die problemen heeft met de realisatie van finale consonantclusters in 

verbale inflectie en in monomorfematische woorden. Als fonologische 
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eigenschappen van de moedertaal geen rol zouden spelen, zou deze leerder geen 

moeilijkheden hebben bij de realisatie van finale consonantclusters in 

monomorfematische woorden. Fonologie speelt dus ook een rol. Omdat er in dit 

onderzoek vanuit gegaan wordt dat de moedertaal (T1) een rol speelt bij de 

verwerving van inflectionele morfologie in de T2, worden in dit hoofdstuk tevens 

relevante fonetisch-fonologische en morfosyntactische kenmerken van het Turks, 

Marokkaans-Arabisch en Mandarijn-Chinees besproken. Het Turks en Marokkaans-

Arabisch hebben beide een rijke inflectionele morfologie, terwijl in het Mandarijn-

Chinees inflectionele morfologie (bijna) geheel ontbreekt. Ook op fonetisch-
fonologisch niveau vertoont het Mandarijn-Chinees de grootste verschillen met het 

Nederlands. Er komen (in tegenstelling tot het Turks en het Marokkaans-Arabisch) 

nauwelijks meerlettergrepige (polysyllabische) woorden voor, de sjwa op het einde 

van een woord ontbreekt en het kent geen finale consonanten (en dus ook geen 

finale consonantclusters). Het Marokkaans-Arabisch kent ook geen finale 

consonantclusters, maar clusters aan het begin van een woord komen wel voor. In 

het Turks komen finale consonantclusters wel voor, maar dit verschijnsel is niet erg 

frequent en betreft met name leenwoorden. Het Marokkaans-Arabisch kent geen 

sjwa, het Turks heeft een klank die er op lijkt (de /ı/). Op basis van de verschillen en 

overeenkomsten tussen de drie talen en het Nederlands verwachten we dat 

Mandarijn-Chinese leerders van het Nederlands de grootste moeilijkheden zullen 
hebben bij de verwerving van inflectionele morfologie. De verschillen tussen Turkse 

en Marokkaans-Arabische leerders van het Nederlands zullen minder evident zijn. 

In Hoofdstuk 3 en Hoofdstuk 4 wordt verslag gedaan van een 

corpusstudie. Voor dit corpusonderzoek is het LESLLA-corpus geanalyseerd  op de 

realisatie van de /t/ als onderdeel van een finaal consonantcluster (Hoofdstuk 3) en 

op de realisatie van de sjwa als onderdeel van een lettergreep met sjwa (Hoofdstuk 

4). Het LESLLA-corpus bestaat uit gesproken taal van acht Turkse en zeven 

Marokkaans-Arabische laagopgeleide leerders van het Nederlands. Voor dit 

onderzoek is het corpus uitgebreid met gesproken taal van acht Mandarijn-Chinese 

leerders van het Nederlands. De data bestaan uit verschillende (semi-)spontane en 

experimentele taken. De taken die we voor deze studie gebruikt hebben zijn een 

naverteltaak (leerders werden gevraagd een stomme film na te vertellen) en een 

zinsimitatietaak. Als eerste hebben we in beide taken gekeken naar realisaties van /t/ 

als onderdeel van een finaal consonantcluster (Hoofdstuk 3). Deze realisaties 

kwamen voor  in monomorfematische woorden en in werkwoorden (realisatie van 

de 3
e
 persoon enkelvoud, tegenwoordige tijd). We vonden twee belangrijke 

fonologische effecten: ten eerste dat alle leerders meer correcte clusters lieten zien 

wanneer de /t/ vooraf gegaan wordt door een sonorant dan door een obstruent. Ten 

tweede dat leerders moeite hebben met de realisatie van consonantclusters eindigend 

op een /t/ in monomorfematische woorden. Dit kan enkel verklaard worden op 

fonologische gronden. Bij monomorfematische woorden is de /t/ immers een 

onderdeel van het woord zelf en geen inflectiemorfeem. Morfosyntactische principes 

spelen echter ook een rol, in elk geval bij de Turkse en Marokkaans-Arabische 
leerders. Deze groepen leerders laten meer incorrecte realisaties zien van finale 

consonantclusters eindigend op een /t/ wanneer de /t/ een inflectiemorfeem is 

(realisatie van de 3
e
 persoon enkelvoud, tegenwoordige tijd) dan wanneer de /t/ 

onderdeel is van het woord zelf (monomorfematische woorden). Dit effect treedt 
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niet op bij de Mandarijn-Chinese leerders. Zij laten evenveel fouten zien bij de 

monomorfematische woorden als bij de werkwoorden. Dit komt vermoedelijk door 

de grote invloed van fonetisch-fonologische principes bij de Mandarijn-Chinese 

leerders.  

 In de naverteltaak en de zinsimitatietaak is ook gekeken naar de realisatie 

van de sjwa als onderdeel van een lettergreep met sjwa (Hoofdstuk 4). Hierbij was 

het onderzoek gericht op monomorfematische woorden en geïnflecteerde vormen. 

Bij de geïnflecteerde vormen hebben we gekeken naar attributieve adjectieven, het 

meervoud van het zelfstandig naamwoord en de 3
e
 persoon meervoud, 

tegenwoordige tijd. Alle groepen leerders lieten incorrecte realisaties zien bij de 

realisatie van de sjwa als onderdeel van een monomorfematisch woord. Fonetisch-

fonologische principes spelen dus ook bij de realisatie van de sjwa een rol. De sjwa 

is bij monomorfematische woorden immers onderdeel van het woord zelf en geen 

inflectiemorfeem. Alle groepen leerders lieten echter meer incorrecte realisaties zien 

wanneer de sjwa onderdeel was van een geïnflecteerde vorm dan wanneer de sjwa 

onderdeel was van een monomorfematisch woord. Morfosyntactische principes zijn 

dus ook van belang. Verder werd verondersteld dat niet alle geïnflecteerde vormen 

even moeilijk zouden zijn. De verwachting was dat leerders meer moeite zouden 

hebben met de realisatie van contextuele inflectie (adjectieven en werkwoorden) dan 

met de realisatie van inherente inflectie (nominaal meervoud). Inherente inflectie is 
inflectie die zowel syntactisch als semantisch gezien relevant is, contextuele 

inflectie is enkel syntactisch gezien relevant (Booij, 1994). De minste problemen 

zijn dus te verwachten bij het nominaal meervoud. De minste problemen daarna 

werden verwacht bij adjectivale inflectie. Bij zowel het werkwoord als het adjectief 

is er sprake van contextuele inflectie, maar toch verwachtten we bij het adjectief 

minder moeilijkheden dan bij het werkwoord. Dit heeft te maken met het feit dat er 

bij het werkwoord meer verschillende morfemen een rol spelen en met het feit dat 

het werkwoord een syntactische verplaatsing ondergaat in hoofzinnen (van de VP  

naar C). Uit de resultaten bleek echter niet dat contextuele inflectie moeilijker is dan 

inherente inflectie. Dit heeft mogelijk te maken met de grote variatie die we vonden 

binnen de groepen en met het relatief geringe aantal voorkomens van met name 

finiete werkwoorden.  

 Er is ook gekeken naar het effect van de T1. Het bleek dat de Mandarijn-

Chinese leerders de meeste moeite hadden met de realisatie van de sjwa als 

inflectiemorfeem en als onderdeel van een monomorfematisch woord. Dit gold 

echter niet voor de adjectieven. De Marokkaans-Arabische leerders bleken de 

meeste moeite te hebben met de realisatie van adjectivale inflectie. Dit was niet 

verwacht, aangezien het Marokkaans-Arabisch, in tegenstelling tot het Turks en het 

Mandarijn-Chinees, adjectivale inflectie kent. Mogelijk is het zo dat Marokkaans-

Arabische leerders van het Nederlands wel gevoelig zijn voor het principe van 

adjectivale inflectie maar de regel voor de vorming ervan in het Nederlands niet 

herkennen, juist omdat deze afwijkt van de regel in het Marokkaans-Arabisch. In het 

Marokkaans-Arabisch is adjectivale inflectie erg transparant. Attributieve 
adjectieven zijn gemarkeerd voor geslacht, getal en definietheid. In het Nederlands 

is adjectivale inflectie veel minder doorzichtig: alle attributieve adjectieven krijgen 

een sjwa, behalve wanneer zij verwijzen naar een onbepaald, onzijdig, enkelvoudig 

zelfstandig naamwoord. Mogelijk is het moeilijker om over te stappen van een 
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transparant inflectioneel  systeem (Marokkaans-Arabisch) naar een ondoorzichtig 

inflectioneel systeem dan van geen adjectivale inflectie (Turks en Mandarijn-

Chinees) naar een ondoorzichtig inflectioneel systeem. 

In hoofdstuk 5 en Hoofdstuk 6 worden twee experimenten beschreven die 

voor dit onderzoek zijn opgezet en uitgevoerd. Uit het corpusonderzoek kwam naar 

voren dat Turkse, Marokkaans-Arabische en Mandarijn-Chinese leerders van het 

Nederlands problemen hebben met de realisatie van inflectionele morfologie en dat 

bij deze moeilijkheden zowel fonetisch-fonologische principes als 

morfosyntactische principes een rol spelen. De vraag is echter of leerders enkel 
moeite hebben met de productie van inflectionele morfologie of dat deze leerders 

tevens moeite hebben met de perceptie van de fonemen sjwa en /t/ en de 

interpretatie van deze klanken als inflectionele uitgangen. Om hier meer zicht op te 

krijgen, zijn twee experimenten opgezet en uitgevoerd.  Beide experimenten zijn 

afgenomen bij een groep van 44 Turkse, 44 Marokkaans-Arabische en 42 

Mandarijn-Chinese laagopgeleide leerders van het Nederlands, die in niveau van het 

Nederlands varieerden van A1 tot B1. In Hoofdstuk 5 wordt verslag gedaan van een 

plaatjesselectietaak. Bij deze taak kregen de informanten een uiting te horen en 

moesten zij uit twee plaatjes het plaatje aanwijzen dat overeen kwam met de uiting 

die ze gehoord hadden. Hierbij is gekeken naar inherente, nominale inflectie en 

contextuele, verbale inflectie: nominaal enkelvoud versus nominaal meervoud en 
derde persoon enkelvoud, tegenwoordige tijd versus derde persoon meervoud, 

tegenwoordige tijd. Naast deze ‘inflectionele items’ kregen de informanten ook 

‘lexicale items’ aangeboden. Het was de bedoeling om te weten te komen of de 

informanten de betekenis kenden van de zelfstandig naamwoorden en werkwoorden 

die gebruikten werden in de inflectionele items. Cruciaal bij deze taak was, dat de 

uitingen geen redundante informatie bevatten. De informanten moesten op de 

uitgang (sjwa of /t/) letten om de uiting correct te kunnen interpreteren. De leerders 

bleken geen moeilijkheden te hebben met de lexicale items, gemiddeld kozen zij bij 

deze plaatjes in 94,2% van de gevallen voor het juiste plaatje. De leerders bleken 

wel degelijk problemen te hebben met de inflectionele items (gemiddeld 52,4% 

correct). Ze kozen bij deze items significant minder vaak het juiste plaatje dan bij de 

lexicale items. Tevens bleken zij meer moeite te hebben met contextuele, verbale 

inflectie (32,6% correct) dan met inherente, nominale inflectie (72,3% correct). Er is 

ook gekeken of de moedertaal van de informanten en het beheersingsniveau van het 

Nederlands van invloed waren. Gevonden werd dat beide factoren vooral een rol 

spelen bij de inflectionele items. Dit heeft te maken met een plafondeffect dat  

gevonden werd bij de lexicale items: alle informanten scoorden zeer goed op deze 

items. Bij de nominale inflectie hadden de Mandarijn-Chinese informanten de 

meeste moeite om het inflectiemorfeem correct te interpreteren (60% correct). De 

Turkse (77% correct) en Marokkaans-Arabische informanten (79% correct) 

verschilden niet van elkaar. Bij de verbale inflectie vonden we geen significante 

verschillen tussen de drie T1-groepen. Er waren wel verschillen tussen de drie 

groepen informanten, maar deze bleken niet significant. Dit heeft vermoedelijk te 
maken met de enorme variatie binnen deze drie groepen en met het feit dat alle 

groepen leerders moeite hadden met de interpretatie van verbale inflectie. Er is 

tevens gekeken of er een effect was voor het taalniveau van het Nederlands, met 

andere woorden: hebben leerders met een hoger beheersingsniveau van het 
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Nederlands minder moeite om inflectie correct te interpreteren dan leerders met een 

lager beheersingsniveau van het Nederlands? We vonden dat informanten met NT2-

niveau B1 significant beter waren in het interpreteren van inflectie dan informanten 

met NT2-niveau A1.  

In Hoofdstuk 6 worden de resultaten van een ABX-klankdiscriminatietaak 

besproken. Doel van deze taak was om te zien  of de leerders in staat waren om de 

sjwa en /t/ waar te nemen wanneer deze geen morfologische uitgangen zijn. De 

informanten kregen drie non-woorden op een rij te horen en zij moesten beslissen of 

het derde non-woord (X) gelijk was aan het eerste (A) of het tweede (B). Dit 
experiment vormt een replicatie en tevens een uitbreiding van een van de 

experimenten beschreven in Dupoux en collega’s (1999). In onze taak waren vier 

verschillende patronen opgenomen. De patronen hadden de volgende fonotactische 

structuren: (1) das-dasə, (2) das-dast, (3) das-dasət en (4) das-dastə. Bij patronen (1), 

(3) en (4) ging het om de perceptie van de sjwa, bij de patroon (2) ging het om de 

perceptie van de /t/. Net zoals bij Dupoux en collega’s is de duur van de sjwa en de 

/t/ systematisch ingekort. De vraag was of onze informanten gevoelig waren voor 

deze inkortingen en of zij meer moeite hadden om de sjwa en /t/ correct waar te 

nemen als deze klanken ingekort werden. De  resultaten lieten zien dat de T2-

leerders bij patronen (1), (3) en (4) meer moeite hadden om de sjwa correct waar te 

nemen dan een Nederlandse controlegroep. Bij de perceptie van de /t/ in patroon (2) 
vonden we geen overall verschillen tussen de T2-leerders en de Nederlandse 

controlegroep. De groep Marokkaans-Arabische informanten had echter wel meer 

moeilijkheden dan de Nederlandse controlegroep bij de waarneming van de /t/. Ook 

bij de andere patronen hadden de Marokkaans-Arabische informanten de grootste 

moeilijkheden.  

Ook het effect van het taalvaardigheidsniveau Nederlands is bekeken. Er is 

een effect gevonden voor het taalvaardigheidsniveau Nederlands bij de patronen (3) 

en (4). Informanten met NT2-niveau B1 presteerden beter bij deze taak dan 

informanten met NT2-niveau A1 en A2. Er is  echter ook een interactie tussen de 

factoren ‘T1 achtergrond’ en ‘T2 niveau’ gevonden: het effect van het 

taalbeheersingsniveau Nederlands bleek verschillend te zijn voor de drie T1-

groepen. De Turkse en Marokkaans-Arabische informanten presteerden beter 

naarmate hun T2-niveau toenam, maar dit geldt niet voor Mandarijn-Chinese 

leerders. Deze groep presteerde slechter op A2 dan op A1 en iets beter op B1.  

Tot slot is het effect bekeken van de inkortingen op de perceptie van de 

fonemen sjwa en /t/. Zoals verwacht, hadden de inkortingen geen effect op de 

Nederlandse controlegroep en namen zij de sjwa en de /t/ even goed waar wanneer 

deze fonemen waren ingekort. Bij de T2-leerders zien we bij alle vier de patronen 

een effect voor de inkortingen. Bij patroon (1) werd globaal gesproken gevonden dat 

hoe korter de sjwa, des te slechter deze werd waargenomen. Bij de andere patronen 

leek het effect van de factor ‘reductie’ minder systematisch. Bij patroon (2) werd 

voor de Marokkaans-Arabische informanten zelfs het omgekeerde gevonden: de 

perceptie van de /t/ werd beter naarmate het foneem verder werd ingekort. Dit wekt 
in eerste instantie verbazing, maar mogelijk kan de Berbertaal Tarifiyt een 

verklaring bieden. Berber Tarifiyt wordt in grote delen van Marokko gesproken, 

juist waar veel Nederlandse Marokkanen vandaan komen. Het kan niet uitgesloten 

worden dat onze informanten kennis hebben van deze taal en dat deze kennis 
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invloed heeft op de klankdiscriminatie-capaciteiten van de Marokkaans-Arabische 

informanten. In het Tarifiyt wordt een /t/ in woord-finale positie dikwijls geaspireerd 

uitgesproken als t
h
. We veronderstellen dat wanneer de Marokkaans-Arabische 

informanten de vorm /dɑstə/ aangeboden krijgen (met ingekorte sjwa) zij deze 

waarnemen als /dast
h
/. De vorm /dast/ nemen ze echter wel correct waar. Ze vinden 

in deze vorm geen aanwijzingen dat de /t/ hier geaspireerd is. De informanten 

oordelen dus terecht dat de vorm /dɑstə/ niet gelijk is aan /dast/, alleen baseren zij 

hun oordeel niet op het geluidsignaal zelf, maar op een onderscheid dat ze kennen 

uit het Tarifiyt. Deze verklaring komt overeen met Best’s Perceptual Assimilation 

Model (Best, 1995). In dit model wordt ervan uitgegaan dat klankdiscriminatie in de 

T2 sterk beïnvloed wordt door de T1 en dat T2-leerders fonemen die niet 

voorkomen in de T1 zoveel mogelijk assimileren naar fonemen die wel voorkomen 

in de T1. In dit geval assimileren de Marokkaans-Arabische informanten de sjwa 

(die niet in het Marokkaans-Arabisch voorkomt) naar een geaspireerde /t/ die wel 

voorkomt in de T1 (of in dit geval: in het Tarifiyt). 

 

In deze dissertatie is aangetoond dat fonetisch-fonologische principes naast 

morfosyntactische principes een wezenlijke rol spelen bij de verwerving van 

inflectionele morfologie. Zowel de T1-achtergrond als eigenschappen in de T2 (het 

Nederlands) spelen hierbij een rol. De morfemen zijn niet erg opvallend aanwezig in 
de input. De problemen zijn het grootst voor de Mandarijn-Chinese leerders. Vanuit 

het oogpunt van de T1 hebben de Mandarijn-Chinese leerders de grootste klus te 

klaren. Inflectionele morfologie komt niet of nauwelijks voor in het Chinees en 

daarbij kent het Chinees geen finale consonant(clusters).   
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