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This study examines the acquisition of the English laryngeal system 
by native speakers of (Belgian) Dutch. Both languages have a two-
way laryngeal system, but while Dutch contrasts prevoiced with 
short-lag stops, English has a contrast between short-lag and long-
lag stops. The primary aim of the article is to test two hypotheses on 
the acquisition process based on first language acquisition research: 
(1) native speakers of a voicing language will succeed in produc-
ing short-lag stops in the target aspirating language, since short-lag 
stops occur early in first language acquisition and can be considered 
unmarked and since one member of the contrast is formed by short-
lag stops in both voicing and aspirating languages, and (2) native 
speakers of a voicing language will succeed in acquiring long-lag 
stops in the target language, because aspiration is an acoustically 
salient realization. The analysis is based on an examination of natu-
ral speech data (conversations between dyads of informants), com-
bined with the results of a controlled reading task. Both types of data 
were gathered in Dutch as well as in Eng

Dutch
 (i.e. the English speech 

of native speakers of Dutch). The analysis revealed an interesting 
pattern: while the first language (L1) Dutch speakers were success-
ful in acquiring long-lag aspirated stops (confirming hypothesis 2), 
they did not acquire English short-lag stops (rejecting hypothesis 1). 
Instead of the target short-lag stops, the L1 Dutch speakers pro-
duced prevoiced stops and frequently transferred regressive voice 
assimilation with voiced stops as triggers from Dutch into English. 
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Various explanations for this pattern in terms of acoustic salience, 
perceptual cues and training will be considered.

Keywords: L2 phonology, laryngeal, voicing, VOT, assimilation, 
Dutch, acoustic salience

I Introduction

The article focuses on the acquisition of the English laryngeal system by 
native speakers of (Belgian) Dutch and aims to find out to what extent 
they acquire the English voicing contrast, and which factors shape the 
acquisition process. It is well known that languages differ in the com-
plexity of their laryngeal stop contrast: whereas some languages have 
only one laryngeal category (e.g. Hawaiian), others have a two-way 
contrast (e.g. Spanish), a three-way contrast (e.g. Thai), a four-way 
contrast (e.g. Hindi) or an even more complex system (e.g. Sindhi). 

The two languages studied in this article – Dutch and English – both 
maintain a two-way contrast in stops. However, the laryngeal systems in 
these two languages are considerably different. Whereas in English voice-
less stops are aspirated in most contexts, they are unaspirated in Dutch. 
Voiced stops, on the other hand, are usually produced with prevoicing (also 
called voicing lead) in Dutch (which means that there is vocal-fold vibration 
before the release phase of the stop), but are often phonetically voiceless 
in English, at least in word-initial position. English has therefore some-
times been called an ‘aspirating language’, while Dutch is called a ‘voicing 
language’ (Jansen, 2004). Moreover, voiced stops play an important and 
active role in Dutch, as word-initial voiced stops trigger regressive voicing 
assimilation in preceding word-final obstruents (e.g. dat boek ‘that book’: 
/dɑt buk/ is realized as [dɑd buk]). Regressive voice assimilation (hence-
forth RVA) in the direction of voicedness does not occur in English. 

In terms of Voice Onset Time (henceforth VOT), the contrast in Dutch 
is one between prevoiced stops (i.e. stops with a negative VOT) and short-
lag stops, while English has a contrast between short-lag and long-lag 
stops. Of course VOT is just one phonetic correlate of the laryngeal con-
trast and in some languages, such as Korean, it is not a good indicator of the 
contrast between different categories. Ito et al. (2006) discuss the intricate 
pattern of Japanese loan-word adaptation into Korean. Since Japanese has 
a two-way contrast (distinguishable by means of VOT), while Korean has 
a three-way contrast (in which VOT does not suffice to make the  contrast 
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between tense and lax stops), there is no straightforward correspondence 
between the laryngeal categories of these two languages. However, both 
Dutch and English have a two-way laryngeal contrast, which can eas-
ily be expressed in terms of VOT. This means that native speakers of 
Dutch learning English have to neither (1) create an extra category, 
which they would if they were learning a language with a three-way 
laryngeal contrast such as Thai, nor (2) lose a category, which would be 
necessary if they were learning a language with no laryngeal contrast in 
its stop system, such as Hawaiian (Iverson and Salmons, 2003: 3). 

In Best’s Perceptual Assimilation Model (commonly abbreviated as 
PAM; Best, 1994; 1995; Best et al., 2001) this type of correspondence 
between source and target language – i.e. when the number of categories 
in a contrast is the same in the source and the target language – is called 
a ‘two-category assimilation’. It is contrasted with a ‘single-category 
assimilation’, in which two categories in the target language are associ-
ated with only one category in the source language. Escudero (2005), in 
her ‘L2 Linguistic Perception’ model states that, although it is easier to 
learn to perceive a contrast in the second language (L2) if it is already 
there in the L1 (which she terms a ‘SIMILAR scenario’), it still poses a 
learning task, since the phonetic implementation of the contrast will be 
language specific. She argues that, in a SIMILAR scenario, learners can 
reuse their L1 categories but need to shift the boundaries of the L1 per-
ception in the direction of the L2 (Escudero, 2005: 257 ff.). The exact 
nature of the learning task for native speakers of a voicing language 
such as Dutch who learn an aspirating language such as English in fact 
depends on which approach one takes to the laryngeal features in voic-
ing and aspirating languages. Two main theories can be distinguished.

According to one theory, the contrastive feature is [voice] in voicing 
languages, but [spread glottis] in aspirating languages. Voiced stops are 
then considered to be marked for [voice] in Dutch, but unmarked in 
English, while voiceless stops are unmarked in Dutch, but marked for 
[spread glottis] in English (Iverson and Salmons, 1995; 1999; 2003; 
2006; Avery and Idsardi, 2001). Evidence for this view has been based 
on first language acquisition (Kager et al., 2007; Van der Feest, 2007) 
as well as on historical data (Honeybone, 2005).

A second approach, from a typological perspective, is that all 
 Germanic languages, including Dutch and English, have the same two-
way contrast between voiced (specified for [+voice]) and voiceless 
stops (specified for [–voice]). According to this binary [voice] approach 
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the only difference between voicing and aspirating languages lies in the 
phonetic realization of the contrast.1 For arguments in favour of the view 
that the feature [voice] marks the laryngeal contrast in both voicing and 
aspirating language, see Kingston and Diehl (1994).

Whichever approach one takes, it is clear that native speakers of Dutch 
learning English have to shift the boundary between the two categories 
in Dutch (i.e. the boundary between prevoiced and short-lag stops) in 
the direction of the English boundary between short-lag and long-lag 
stops. Previous research on L1 acquisition of two-way voice contrasts has 
revealed two interesting findings, which are relevant to the present study.

A first important finding from first language acquisition studies is 
that children acquiring a voicing language as well as children acquiring 
an aspirating language go through a stage in which they do not make a 
contrast between the two categories and produce only short-lag stops. 
Macken and Barton (1979) conducted a longitudinal study with four 
children acquiring American English and found that in a first stage the 
children produced all stops in the short-lag VOT region, which was taken 
to be between 0–20 ms for labial and alveolar stops and between 0–40 ms 
for velars. The same pattern was found by Kager et al. (2007). On the 
basis of the CLPF (Claartje Levelt and Paula Fikkert) database for Dutch 
(Fikkert, 1994; Levelt, 1994) and the Nijmegen Database in CHILDES 
(MacWhinney, 1999), Kager et al. found that children learning Dutch 
produced devoicing errors (e.g. douche ‘shower’ and beer ‘bear’ were 
produced with unprevoiced stops), and that the single child learning 
 German whose speech was examined produced more deaspirating errors 
(e.g. Tag ‘day’ and Turm ‘tower’ were produced without aspiration). This 
means that both the Dutch and the German children produced voiceless 
unaspirated stops, i.e. stops that were neither prevoiced nor aspirated. 
Kager et al. (2007) note that these results can be interpreted phonetically 
under an Ease of Articulation analysis: if it is assumed that short-lag, 
unaspirated stops are easiest to produce (Kager et al., in Van der Feest, 
2007: 53), the Dutch- and German-learning children’s early productions 
might be the result of a drive towards these unmarked realizations.2

1Another issue that is subject to debate is whether laryngeal features are unary or binary. For 
 discussions and different views, see for example Lombardi, 1995; 1996; Cho, 1999; Wetzels and 
Mascaró, 2001.
2Vaux and Samuels (2005) argue that the laryngeally unmarked stops frequently produced by children 
are not necessarily short-lag stops but are realized within a very wide VOT range, i.e. their realization 
is very variable rather than necessarily within to the short-lag region.
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A second finding from L1 acquisition research is that children  learning 
an aspirating language acquire the voice contrast earlier than children 
acquiring a voicing language. While children acquiring an  aspirating 
language acquire the contrast between short-lag and long-lag stops 
around the age of 2;0 (Macken and Barton, 1979; Snow, 1997), chil-
dren acquiring a voicing language may not learn to produce prevoic-
ing before the age of 3;0 or even later (Kuijpers, 1993; Van der Feest, 
2007). This difference in age of acquisition suggests that aspirated stops 
are relatively easy to acquire compared to prevoiced stops, presumably 
because of the great acoustic salience of aspiration.

On the basis of these findings from first language acquisition, we can 
formulate two hypotheses with respect to the acquisition of the laryngeal 
contrast in an aspirating language by L1 speakers of a voicing language, 
in this case the acquisition of English by native speakers of Dutch.

Hypothesis 1: Native speakers of a voicing language will succeed in pro-• 
ducing short-lag stops in the target aspirating language. This  hypothesis 
is based on two findings. First, research on L1 acquisition has shown 
that short-lag stops form the first category, which is acquired by chil-
dren learning a voicing or an aspirating language and can thus be con-
sidered unmarked and easy to acquire in L2 acquisition. Second, both 
voicing and aspirating languages use short-lag stops as one member of 
the voice contrast. Since the target short-lag stops are acoustically very 
close to the short-lag stops in the native language, learners are expected 
to have no difficulty acquiring the L2 short-lag stops.
Hypothesis 2: Advanced learners of an aspirating language with a • 
voicing language as their native language will succeed in producing 
the voiceless stops in the target language with a long-lag VOT. This 
hypothesis is based on L1 acquisition studies, which have shown 
that children learning a language with a contrast between short-lag 
and long-lag stops acquire this contrast earlier than children learn-
ing a language that contrasts prevoiced stops with short-lag ones. If 
 long-lag stops are acoustically salient and acquired early in L1 acqui-
sition, advanced L2 learners are expected to acquire the production 
of long-lag stops in the target language.

If both hypotheses were to be confirmed by the analysis of the laryngeal 
stop system in the English speech of native speakers of Dutch presented 
in this article, this would mean that the L1 Dutch speakers succeed in 
acquiring the English contrast between short-lag and long-lag stops. 
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They would equate English short-lag stops with Dutch short-lag stops, 
because they are acoustically very close to one another and would addi-
tionally learn to produce aspiration in voiceless stops, as this is an acous-
tically salient process. However, there are two other potential learning 
paths that could be taken by L1 Dutch-speaking learners of English.

One other possibility is that native speakers of Dutch learn that 
the Dutch short-lag stops /p, t, k/ are realized with a long-lag VOT in 
 English and that Dutch prevoiced /b, d/ are not produced with prevoic-
ing in English, but are instead realized in the short-lag region. Under 
this scenario, native speakers of Dutch would have shifted both voice 
categories and have completely acquired the English voice contrast.

Finally, Dutch-speaking learners of English may categorize English 
long-lag stops as Dutch short-lag ones and English short-lag stops as 
Dutch prevoiced ones. Under this scenario, the learners would in fact 
fully transfer the Dutch realization of the contrast into English.

The article aims to discover which learning path a group of L1 
Dutch learners of English have taken and to test hypotheses (1) and (2) 
 formulated above by examining the production of voiced and voice-
less stops in Dutch and Eng

Dutch
 natural running speech and in a reading 

task. The remainder of this article looks as follows: Section II describes 
the methodology by providing information about the informants, the 
data, and the measurements. Section III presents the results, which 
are discussed and compared to findings in L1 acquisition research in 
 Section  IV. Finally, Section V contains the conclusions and a sugges-
tion for further research.

II Methodology

1 The informants

The informants are 16 native speakers of Dutch living in Flanders. At 
the time of the recordings, they were all second-year students of English 
at university level. All the informants had taken an English pronuncia-
tion class in the year preceding the recordings, which included sessions 
in which the informants individually listened to pronunciation tapes, 
recorded their own speech and listened back to what they had recorded. 
Although there are of course differences between the informants as far 
as their English pronunciation is concerned, all informants have attained 
the level at which they can express themselves fluently in the foreign 
language and their pronunciation can be called advanced.
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Ten native speakers of (British or Irish) English also performed a 
reading task – compare (2) – and functioned as a control group.

2 The data: natural speech and a reading task

In order to investigate the acquisition of the English laryngeal contrast 
by native speakers of Dutch, a spoken corpus with comparable data in 
Dutch and Eng

Dutch 
was compiled. The corpus consists of two parts: spon-

taneous conversations between dyads of informants and a word-reading 
task. For the conversations, eight dyads of informants were asked to talk 
to each other for about 30 to 45 minutes about any subject they liked. 
For each dyad two conversations were recorded: the first conversation 
was in Dutch and the second one in English. This order was always 
respected, as it allowed the informants to get to know one another a little 
before the second recording session took place, so that the threshold to 
speak English to each other was lowered. No third person was present in 
the room during the recordings, so as to elicit maximally natural speech. 
(It is possible that the subjects’ pronunciation would have been slightly 
different if the English conversations had taken place between a Dutch-
speaking learner and an L1 English speaker. However, this would have 
decreased the casualness of the conversations and, since the informants 
knew that they were being recorded, they presumably attempted to 
sound as English as possible.)

Ten out of the 16 informants who participated in the spontaneous con-
versations and 10 native speakers of English also performed a reading 
task. They were asked to read aloud 37 Dutch and 38 English words in 
isolation. The words appeared one at a time (every 3 seconds) on a com-
puter screen and were mainly used to examine the production of aspira-
tion, sonorant consonant devoicing after voiceless stops and prevoicing. 
All the words from the reading task can be found in Appendix 1.

3 The transcriptions, measurements and coding system

Fifteen minutes of each conversation were orthographically transcribed 
in Praat (Boersma and Weenink, 2008). All single word-initial voice-
less stops occurring in a stressed syllable in the conversations and in 
the reading task were measured for VOT. Tokens of which the VOT 
was hard to measure, because they occurred in overlapping speech or 
in a stretch of speech which was, for instance, mumbled or produced 
with laughter were rejected. RVA was coded on the basis of auditory 
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 judgements by the author and part of the data was coded by a second, 
phonetically trained transcriber. Because the interrater agreement, which 
was calculated on the basis of the coefficient kappa (see Eggen and 
Sanders, 1993), proved to be very high in this sample, it was decided 
that the auditory judgments on the presence or absence of RVA were 
reliable.

All single word-initial voiceless and voiced stops (as in pie and boy), as 
well as all word-initial voiceless stops followed by a sonorant consonant 
(as in play) in the reading task were acoustically analysed for VOT.

III Results

This section discusses four points on which the voice realizations in 
Dutch and English differ: (1) prevoicing, (2) RVA in coda obstruent + 
onset voiced stop clusters, (3) aspiration, and (4) sonorant consonant 
devoicing after onset voiceless stops. Phenomena (1), (3) and (4) focus 
on the realization of word-initial stops and will be phonetically analy-
sed. The second process, RVA, is a phonological rule which occurs both 
across and within word-boundaries and affects coda obstruents followed 
by onset voiced stops. Whereas the analyses of prevoicing and RVA 
shed light on the realization of voiced stops in Eng

Dutch
 (discussed in 1 

below), acoustic measurements of aspiration and sonorant consonant 
devoicing after initial stops provide information about the realization of 
voiceless stops (discussed in 2).

1 Voiced stops

a Prevoicing: Prevoicing refers to the presence of vocal fold vibration 
before the release phase of a stop. Producing vocal fold vibration in 
stops is difficult from an aerodynamic point of view, as the closing 
articulators and the raised soft palate lead to a rapid increase in intra-
oral air pressure, which inhibits the vocal folds to vibrate. Both active 
expansion (e.g. lowering the larynx) and passive expansion (e.g. allowing 
the soft, compliant tissue of the lips, cheeks and soft palate to expand) 
can be used to enlarge the oral cavity and thus to delay the rise in 
supraglottal air pressure (Kingston, 2004: 231–234).

In Dutch, voiced stops are generally prevoiced (Lisker and Abramson, 
1964; Van Dommelen, 1983; Van Alphen, 2004). Van Alphen (2004) 
conducted an experiment with 10 native speakers of Dutch  living in the 
Netherlands, who were asked to read a list of Dutch words and nonce 
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words starting with a voiced stop.3 She found that 85.5% of the initial 
stops followed by a vowel (in words like boot ‘boat’, deur ‘door’ and 
duin ‘dune’) were produced with prevoicing.

In English, on the other hand, onset voiced stops usually lack pre-
voicing and are thus phonetically voiceless. However, a number of 
studies have shown that the situation in English is not unambi guous 
and that there can be considerable differences between  speakers. 
Lisker and Abramson (1964) analysed words read aloud by four 
native  speakers of American English and found that, whereas three 
speakers never or hardly ever produced a token with prevoicing, one 
speaker consistently produced prevoicing (in 41 out of 42 tokens). 
Flege’s (1982) research on the realization of the words pay and bay 
by 10 native speakers of  American English revealed that 117 out of 
120 tokens of bay were produced with prevoicing. These results stand 
in sharp contrast to those found by Docherty (1992) for five native 
speakers of Southern  British English, who produced the overwhelm-
ing majority of tokens (346 out of 371, i.e. 93%) without prevoicing. 
One common finding in these three investigations was, however, that 
speakers did not randomly produce prevoiced and unprevoiced stops, 
but that each speaker more or less consistently produced or lacked 
prevoicing in onset voiced stops.

The analysis of prevoicing in the present study was based on a word-
reading task, which contained 20 Dutch and 20 English words with a 
voiced stop in the onset, so that in total 200 Dutch tokens (20 tokens 
produced by 10 informants) and 200 English tokens were analysed 
for presence or absence of prevoicing. For both languages, half of 
the tokens started with bilabial /b/, the other half with alveolar /d/.4 
Examples are bal ‘ball’, boom ‘tree’, deel ‘part’ and doos ‘box’ for 
Dutch and boy, bean, date and dot for English. The production of pre-
voicing was analysed in Praat (Boersma and Weenink, 2008) on the 
basis of waveforms and spectrograms. The analysis revealed that the 
overall majority of Dutch word-initial voiceless stops, namely 186 out 
of 200 (i.e. 93%), were produced with prevoicing. Moreover, seven 
of the 14 tokens that lacked prevoicing were produced by the same 

3The list also contained a substantial number of fillers, so as not to attract the reader’s attention to 
the initial voiced stop. The distinction between real Dutch words and nonce words proved to have no 
 effect on the production of prevoicing.
4Since more laryngeal expansion is possible in bilabial /b/ than in alveolar /d/, the place of articulation 
of the onset stop was controlled. Ideally, however, the height of the following vowel should also have 
been taken into account.
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informant. The lower  frequency of prevoicing in Van Alphen’s (2004) 
study, in which 85.5% of the onset voiced stops followed by a vowel 
were produced with prevoicing, might be due to the fact that, whereas 
the informants in the present study are native speakers of  Belgian 
Dutch, those in Van Alphen’s study are native speakers of Dutch in the 
 Netherlands, whose overall pronunciation is considerably different. 
The average prevoicing duration, on the other hand, proved to be very 
similar in both studies: 117.5 ms in Van Alphen’s study and 115 ms in 
the  present study.

The 10 native speakers of English who participated in the reading 
task produced 72.5% of the English voiced stops (i.e. 145/200) with-
out prevoicing, and the majority of tokens with prevoicing (i.e. 30/55) 
were produced by only two speakers. These results are very differ-
ent from those of the Dutch-speaking informants, who produced only 
15 out of the 200 English tokens without prevoicing. Whereas the 
English- speaking informants thus produced prevoicing in only 27.5% 
of the tokens, the Dutch-speaking informants prevoiced stops as fre-
quently in English (92.5% of the tokens) as in Dutch (93% of the 
tokens).

b RVA: In Dutch, but not in English, there is a phonological process 
through which a word-final voiceless obstruent is realized as voiced 
when followed by an onset voiced stop (see, for example, Trommelen 
and  Zonneveld, 1979: 106; Collier and Droste, 1983: 35; Slis, 1985: 
122; Booij, 1995: 59). Examples of RVA across word boundaries are the 
following:

Dutch:

dik boek /dik buk/  → [di� buk] ‘thick book’

groot bed /γro:t bεd/  → [γro:d bεt] ‘large bed’

In English, there is no process of RVA, as is illustrated in the 
following phrases:

English:

nice boy /nais bɔi/ → [nais bɔi] and not *[naiz b ɔi]

get better /get betə/ → [�et 	betə] and not *[�ed 	betə]

In the Dutch and English conversations, respectively 334 and 139 tokens 
consisting of a word-final voiceless obstruent followed by a word-initial 
voiced stop (/b/ or /d/ in Dutch and /b/, /d/ or /�/ in English) were coded 
for presence or absence of RVA. The results are presented in Table 1.
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In the Dutch conversations, 92% of all word-final obstruents that were 
followed by a word-initial voiced stop were realized as voiced as the 
result of RVA. Whereas RVA to voicedness does not normally occur in 
L1 English, the informants produced it in 59% of the tokens. The follow-
ing examples taken from the corpus illustrate the production of RVA in 
Dutch and Eng

Dutch
:

Dutch:

groep Duitse (toeristen): /γrup 	d
ytsə/ → [γrub 	d
ytsə] ‘group of German 
(tourists)’

Engels doen: /	eŋəls du:n/ → [	eŋəlz du:n] ‘taking (lit. doing) English’

Eng
Dutch

:

bit boring /bit 	bɔ:riŋ/ → *[bid 	bɔ:riŋ]

this girlfriend /ðis 	��:lfrend/ → *[ðiz 	��:lfrend]

Since RVA does not normally occur in English, the high frequency with 
which it occurred in Eng

Dutch
 indicates that the informants have trans-

ferred the phonological process of RVA from their mother tongue into 
the foreign language. This is in line with research by Kim and Zsiga 
(2002), who examined the acquisition of different phonological pro-
cesses in the English speech of native speakers of Korean and found 
that both beginning and advanced learners frequently transferred the 
process of intervocalic voicing assimilation from Korean into English. 
Darcy (2006), on the other hand, investigated the perceptual acquisition 
of English by native speakers of French and found that the advanced 
learners in her study learnt that the phonological process of voice 
assimilation is absent in English, as their performance in word recog-
nition tasks did not differ from that of native speakers. The fact that 
the native speakers of Dutch in the present study produced RVA in a 
lower percentage of tokens in the English conversations than in the 
Dutch  conversations might thus point to the fact that some informants 
have learnt that this  phonological process is absent in English. Another 
explanation for the lower percentage in English might be that the 
informants speak more slowly in the foreign language than in their 

Table 1 RVA in voiceless obstruent + voiced stop clusters

Dutch EngDutch

306/334 (92%) 82/139 (59%)
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mother tongue. Since it has been shown that the extent to which voice 
assimilations occur decreases as speech rate decreases (Slis, 1985) and 
the informants spoke less fluently and therefore slightly more slowly 
in the Eng

Dutch
 than in the Dutch conversations, the lower occurrence 

of RVA in the Eng
Dutch

 conversations in comparison to the Dutch ones 
might be a result of this slower speech rate.

2 Voiceless stops

a Aspiration: Voiceless stops are unaspirated in Dutch, but are (or, in 
some contexts, can be) produced with aspiration in English (except in 
the context where the stop is preceded by /s/, as in ‘spy’ and ‘sky’). 
Because aspiration is heaviest in the onset of a stressed syllable (see, 
for example, Spencer, 1996: 206–12), the analysis of aspiration in 
Eng

Dutch
 deals only with those voiceless stops occurring initially in 

a stressed syllable. In order to investigate to what extent the Dutch-
speaking informants have learnt to aspirate English stops, the VOTs 
of all word-initial voiceless stops occurring in a stressed syllable and 
followed by a vowel in the spontaneous conversations (a total of 525 
stops) were measured. In 16 tokens the production of the stop was 
followed by a period of heavy friction (e.g. two was realized as [tsu:] 
instead of as [thu:]). These tokens are left out of the discussion.5 The 
measurements revealed that the average VOT for all 16 informants 
together was 48 ms. As most studies on VOT in English are based 
on laboratory speech (e.g. Lisker and Abramson, 1964; Klatt, 1975; 
Docherty, 1992), this value cannot be readily compared to a value in 
L1 English.

The word-reading task contained three Dutch and three English 
words starting with /p, t, k/, namely Dutch paar ‘pair’, test ‘test’ and 
kaak ‘cheek’ and English pie, take and cake. The average VOT for 
the English words read by the Dutch-speaking informants proved to 
be 80 ms, which is considerably higher than the average VOT pro-
duced in the Dutch words, which was 21 ms (similar results for Dutch 
were found by: Lisker and Abramson, 1964; Flege and Eeftink, 1987). 
The  average VOT value of 80 ms in the English words is higher than 
the average VOT found by Docherty (1992) in the speech of five native 

5The production of frication instead of aspiration might be the result of influence from certain varieties 
of English (fricated /t/s are, for instance, characteristic of Australian English, see Jones and  McDougall, 
2005), but they may also be the result of the learner’s failed attempt to produce  aspiration.
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speakers of British English (63 ms) and by Klatt (1975) in the speech of 
three native speakers of American English (61 ms). In both Docherty’s 
(1992) and Klatt’s (1975) study, however, the words were embedded in 
carrier phrases, which might explain the lower values. The results are 
in line with a study by Flege and Eeftink (1987), in which nearly all 
Dutch-speaking learners of English produced longer VOTs in English 
than in Dutch words.

Figure 1 shows the average VOT produced by each native speaker of 
Dutch in the Dutch and English isolated words and in the English con-
versations. It shows that for most informants the average VOT is lowest 
in the Dutch words, higher in the English conversations and highest in 
the English words. Earlier studies (e.g. Kessinger and Blumstein, 1998) 
have shown that VOT decreases as speech rate increases. Because the 
speech rate in the conversations was much higher than in the read-
ing task, lower values in the spontaneous conversations as opposed to 
the reading task were thus expected. However, the difference between 
the VOTs produced by the informants in the conversations and in the 
reading task is too large to be ascribed solely to a difference in speech 
rate. Presumably, some informants did not manage to produce aspira-
tion when they paid minimal attention to their pronunciation, i.e. in the 
spontaneous conversations. The figure also shows that the differences 
between informants are much lower in the Dutch words than in the 
 English words and conversations.

The 10 native speakers who acted as a control group produced an 
average VOT of 76 ms, which is slightly lower than the average VOT 
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Figure 1 Average VOT per informant in the Dutch words (grey bar), the English 
 conversations (black bar) and the English words (white bar)
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produced in the English words by the L1 Dutch speakers (80 ms). The 
interspeaker differences were, however, much lower for the L1 English 
speakers than for the L1 Dutch speakers.

b Sonorant consonant devoicing: In English, sonorant consonants are 
devoiced when following onset voiceless stops, as in crop [krɒp] and 
twice [tw ais]. The process of sonorant consonant devoicing is related 
to the process of aspiration: if an onset voiceless stop is followed by 
a vowel, aspiration will be produced; if it is followed by a sonorant 
consonant, the time the glottis needs to close leads to (partial) devoicing 
of the following sonorant (see, for example, Cruttenden, 2001: 151). 
Both aspiration and sonorant consonant devoicing are thus the result 
of the wide-open state of the glottis at the point of release of an onset 
voiceless stop in English. In Dutch neither aspiration nor sonorant 
consonant devoicing occur, as the opening of the glottis at the point of 
release of a voiceless stop is smaller in Dutch than in English. Collins 
and Mees (1999: 170) illustrate the difference between English and 
Dutch by means of the following words:

English: plan [pl�n] – Dutch: plan [plɑn]

English: class [klɑ:s] – Dutch: klas [klɑs]

Whereas the /l/ following the initial voiceless plosive in the onset is 
realized as devoiced [l] in English, no devoicing occurs in Dutch.

The analysis of single word-initial voiceless stops showed that the 
informants considerably delayed the VOTs of English stops in compari-
son to Dutch stops, especially in the word-reading task. In order to find 
out whether they devoiced sonorant consonants following onset voice-
less stops, VOTs in five Dutch and five English words in the reading 
task were measured. The Dutch words were trui ‘jumper’, klok ‘clock’, 
kreeft ‘lobster’, plek ‘place’ and pruim ‘plum’; the English words were 
try, clean, crew, play and pray. Figure 2 shows the average VOT in the 
Dutch and English words per informant. The informants are presented 
in the same order as in Figure 1 on aspiration.

Although there are again interspeaker differences, it is clear that for 
all informants the average VOT in the Dutch words was considerably 
lower than in the English words. The average VOT in voiceless stop + 
sonorant consonant clusters for all informants together was 36 ms in 
the Dutch words and 93 ms in the English words. This latter value lies 
very close to the average VOT produced by the L1 English informants 
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in the English words, which was 97 ms. In studies by Klatt (1975) and 
Docherty (1992) the average VOT after onset voiceless stops followed 
by an onset sonorant consonant was slightly lower, respectively 75 
and 74 ms. This difference might again be due to the fact that, whereas 
the words in these two earlier studies were embedded in carrier phrases, 
they occurred in isolation in the present study.

IV Discussion

1 Acquiring a new L2 contrast: the role of acoustic salience, 
perceptual cues and training

The results of the analysis of prevoicing, RVA, aspiration and  sonorant 
consonant devoicing revealed that the Dutch-speaking learners of 
 English did not succeed in learning the English voice contrast, as they 
did not acquire the short-lag stops in English.

The analysis of word-initial voiced stops in the word-reading task 
showed that the Dutch-speaking informants produced prevoicing in 
93% of the English tokens. While there is variation in the production 
of  prevoicing in English (see Section III.1a), the fact that the Dutch-
 speaking informants produced 97% of the English tokens with prevoic-
ing, while the English-speaking informants in this study prevoiced only 
27% of the tokens indicate that the native speakers of Dutch transferred 
the realization of voiced stops from their mother tongue into English and 
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did not succeed in acquiring English short-lag stops. This assumption 
was confirmed by the finding that the Dutch-speaking informants very 
frequently produced RVA in the direction of voicedness in English, in 
which it does not occur. It should be noted that, whereas prevoicing of 
onset stops is a phonetic implementation, RVA is a phonological rule of 
Dutch. The informants realized nearly all voiced stops with prevoicing 
in English, but produced RVA less frequently in Eng

Dutch
 (59% of the 

tokens) than in Dutch (92%). This seems to indicate that learners are 
to some extent able to learn not to transfer phonological processes, but 
fail to suppress basic phonetic implementations. Further research would 
be needed to reveal whether L2 learners indeed manage to suppress 
phonological rules even when the segments involved are able to trig-
ger the rules, because they are realized in a way that does not conform 
to the L2.

We then turn to the long-lag stops in English. In order to examine 
whether the informants have acquired the realization of long-lag stops 
in English, VOTs in single onset voiceless stops and in voiceless stops 
followed by a sonorant consonant were measured. The analysis of aspi-
ration in onset stops followed by a vowel and of sonorant consonant 
devoicing after onset voiceless stops in the word-reading task revealed 
that the Dutch-speaking informants produced significantly longer VOTs 
in the English words than in the Dutch words.

In sum, the results suggest that, while the informants produced aspi-
ration and sonorant consonant devoicing after onset voiceless stops, 
they did not acquire the complete English contrast between unaspirated 
short-lag stops and aspirated long-lag ones, as they did not produce the 
short-lag stop category in word-initial position. At the outset of this 
article two hypotheses were formulated about the acquisition of the 
voice contrast of an aspirating language by native speakers of a voicing 
language. The hypotheses were based on results from L1 acquisition 
research.

The first hypothesis was that native speakers of a voicing language 
will succeed in producing short-lag stops in the target aspirating lan-
guage. The hypothesis was based on the assumption that short-lag 
stops are unmarked – because they emerge very early in first language 
 acquisition – and on the fact that both Dutch and English have a  category 
of short-lag stops (which in Dutch represent phonologically ‘voice-
less’ stops and in English phonologically ‘voiced’ stops). However, 
the analysis revealed that the informants produced prevoiced instead of 
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short-lag stops in English, and the hypothesis was thus not confirmed 
by the data. Whereas prevoicing is also possible in the speech of some 
native speakers of English, the informants frequently produced RVA 
with voiced stops as triggers, which is a phonological process of Dutch, 
but not of English.

The second hypothesis was that advanced learners of an aspirating 
language with a voicing language as their native language will succeed 
in producing the voiceless stops in the target language with a long-lag 
VOT, as aspiration is an acoustically salient phonetic implementation. 
This hypothesis was confirmed by the results of the present study. The 
informants produced native-like VOTs in onset voiceless stops fol-
lowed by a vowel or a sonorant consonant. The VOTs in single onset 
consonants were much lower in the conversations than in the word-
reading task, presumably because the phonetic implementation of aspi-
ration sometimes fails when the informants pay minimal attention to 
 pronunciation.

There are a number of explanations for the finding that the infor-
mants acquired the production of a long voice lag after onset voiceless 
stops, but did not learn to omit prevoicing and RVA.

First, whereas the acoustic salience of aspiration was considered to 
have a positive effect on the acquisition of long-lag stops in English, 
the lack of acoustic salience of prevoicing may inhibit the acquisition 
of short-lag stops in English. The greater acoustic salience of long-lag 
stops compared to short-lag ones was shown by, for instance, Pater 
(2003), who found that native speakers of English performed better on 
the discrimination of aspiration contrasts than on the discrimination of 
voice contrasts in Thai. Since prevoicing is acoustically non-salient, 
speakers who produce prevoicing in their native language might not 
easily perceive the difference between their own prevoiced stops and 
the L2 short-lag stops and may therefore be unaware of their own devi-
ant L2 pronunciation.

Second, prevoicing is an important perceptual cue to the listener about 
the voice character of voiced stops in Dutch, and L1 Dutch speakers 
may thus be hesitant to omit this cue. Van Alphen (2004) examined the 
perception of prevoicing by native speakers of Dutch and showed that, 
when native speakers of Dutch were asked to identify (Dutch) tokens as 
voiced or voiceless, they frequently misjudged voiced tokens  lacking 
prevoicing as voiceless ones. This means that for native speakers of 
Dutch prevoicing functions as a strong cue for the recognition of voiced 
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stops. Whereas native speakers of Dutch distinguish voiced stops from 
voiceless ones by the presence of prevoicing in the former ones, for native 
speakers of English the most important cue is the occurrence of aspira-
tion in voiceless stops and the lack of aspiration in voiced ones. Although 
the informants usually produce voiceless stops in English with a long-lag 
VOT, they produce much shorter VOTs in casual running speech when 
they are paying minimal attention to pronunciation. If the informants were 
to omit prevoicing, they would run the risk of losing the contrast between 
voiced and voiceless stops altogether. If informants who fail to produce 
aspirations, were to omit prevoicing, the two categories would overlap and 
the distinction between voiced and voiceless stops would become hard to 
perceive. Whether such an overlap would necessarily be problematic for 
communication is another question. In Van Alphen’s (2004) data on the 
production of prevoicing in Dutch spoken by native speakers of Dutch 
from the Netherlands, 25% of all word-initial voiced stops also lacked 
prevoicing. Since voiceless stops are unaspirated in Dutch, there was – for 
these speakers – no VOT contrast between voiced and voiceless stops, 
although closure duration and burst intensity might still differ for voiced 
and voiceless stops and function as cues for the listener. It should also be 
noted that a voiceless stop which occurs in word-medial position as the 
onset of an unstressed syllable (as in, for instance, rapid) is only lightly 
aspirated in English, and L1 Dutch speakers may therefore categorize 
these stops as (Dutch) short-lag stops. This would mean that the infor-
mants consider stops realized in the short-lag region to be representative 
of the voiceless category. This helps explain why the learners are unlikely 
to produce English voiced stops without prevoicing, i.e. in the short-lag 
region. Moreover, both in Dutch and English, word-medial voiced stops 
(e.g. Dutch ober ‘waiter’, English rabbit) are realized as fully voiced. 
Native speakers of Dutch are thus hesitant to realize the English voiced 
stop category (/b, d, �/) in the short-lag region in word-initial position, as 
this is the region where they realize the voiceless stop category (/p, t, k/) in 
word-medial position preceding an unstressed syllable.

A final factor that might explain why the informants had acquired 
the production of a voicing lag after voiceless stops – but had not 
learned to omit prevoicing in English word-initial stops – is that the 
informants had received training on the production of aspiration in pro-
nunciation sessions, but had not been trained to produce English voiced 
stops  without prevoicing. (All informants were students of English at 
 university and had taken a pronunciation class in English, as described 
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in  Section II.) Although in most studies reporting on the positive effect 
of both  perception and production training on learners’ pronunciation 
the testing part follows immediately or only a short time after the train-
ing session and the informants are trained on one particular pronuncia-
tion feature only (on the effect of training the English /r/–/l/ contrast to 
L1 Japanese speakers, see, for example, Yamada, 1993; Bradlow et al., 
1997), it is likely that a semester-long pronunciation class in the year 
preceding the recordings, in which aspiration was one of the features 
dealt with, still had an important effect on the learners’ pronunciation.

In Section I, three possible learning paths were described; these are 
briefly repeated here:

Learning path 1: Native speakers of Dutch equate English short-lag • 
stops with Dutch short-lag stops, because they are acoustically very 
close to one another. They may additionally learn to produce aspira-
tion in English, as aspiration is acoustically salient.
Learning path 2: Native speakers of Dutch fully acquire the English • 
voice contrast, i.e. they learn that Dutch short-lag /p, t, k/ are realized 
with a long-lag VOT in English and that Dutch prevoiced /b, d/ are 
produced in the short-lag region in English.
Learning path 3: Dutch-speaking learners of English fully transfer • 
the Dutch realization of the contrast into English, i.e. they categorize 
English long-lag stops as Dutch short-lag ones and English short-lag 
stops as Dutch prevoiced ones.

The analysis revealed that the informants in fact followed part of learn-
ing path 1 or 2, in that they acquired the articulatory realization of long-
lag voiceless stops in English, and part of learning path 3, as they did 
not succeed in acquiring word-initial short-lag stops in English, but 
transferred their L1 prevoiced stops into English. The following section 
 discusses how this pattern can be explained in terms of laryngeal features.

2 Analysis of the results in terms of laryngeal features

In Section I, it was mentioned that there are two approaches to the laryn-
geal features in Dutch and English. According to one approach, the 
contrast between voiced and voiceless stops in Dutch is one of [voice] 
and the contrast in English is one of [spread glottis].  According to the 
second approach the feature [voice] is the contrastive feature in both 
Dutch and English and the differences between these two languages in 
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terms of the voice contrast are purely phonetic. Kager et al. (2007) have 
termed these two approaches the ‘Multiple Feature Hypothesis’ and the 
‘Single Feature Hypothesis’, respectively. While the results have shown 
that the voice contrast in the English speech of the L1 Dutch speakers is 
one between prevoiced and long-lag stops, this section briefly discusses 
what the results tell us about the laryngeal features in Eng

Dutch
 according 

to the Single and the Multiple Feature Hypotheses.
Proponents of both theories would agree that voiced stops in Eng

Dutch
 

are specified for [voice], not only because they were produced with pre-
voicing in over 90% of the tokens, but also because they frequently 
triggered RVA in a preceding word-final obstruent in the spontane-
ous conversations. If RVA is considered to be a phonological process 
through which [voice] spreads from an onset stop to a preceding coda 
obstruent, the occurrence of RVA in Eng

Dutch
 itself implies that the onset 

stop must be specified for [voice].6

While the production of prevoicing and especially the occurrence 
of the phonological process of RVA in the English speech of the 
Dutch-speaking informants is a clear indication of the [voice] speci-
fication of voiced stops in Eng

Dutch
, the laryngeal specification of 

voiceless stops in Eng
Dutch

 is hard to pin down. Both aspiration and 
sonorant consonant devoicing after onset voiceless stops are effects 
of phonetic implementation and thus cannot provide direct evidence 
for the phonological specification of voiceless stops in Eng

Dutch
. While 

the production of a long lag after onset voiceless stops could indi-
cate that learners have acquired the feature [spread glottis] which is 
the contrastive feature in English according to the Multiple Feature 
Hypothesis, it could also mean that the L1 Dutch speakers have learnt 
a new articulatory realization in which they produce [–voice] stops 
with aspiration.

If the informants have indeed acquired the phonological feature 
[spread glottis], this would provide counterevidence to Brown’s (1998) 
claim that it is not possible for L2 learners to acquire a feature that is 
not contrastive in their mother tongue. Brown bases this claim on the 

6I adopt the autosegmental approach (Goldsmith, 1976), which views voice assimilations as phono-
logical processes involving the spreading of a feature. Whereas other frameworks, in particular articu-
latory phonology (Browman and Goldstein, 1992), consider assimilations to be phonetic processes 
involving gestural overlap, I argue that RVA in Dutch is a phonological rule, which needs to be 
acquired and is not an automatic consequence of the [voice] specification of voiced stops in Dutch (for 
evidence from Swedish, see Ringen and Helgason, 2004).
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results of experiments testing the acquisition of the English contrast 
between /l/ and /r/ by native speakers of Japanese and Chinese. Whereas 
the feature [coronal] – which distinguishes /l/ from /r/ in English – is pre-
sent in the phonology of (Mandarin) Chinese (though in other contexts), it 
is not a distinguishing feature in Japanese. The experiments showed that, 
whereas native speakers of Chinese succeeded in perceiving the contrast 
between /l/ and /r/ in a native-like way, the Japanese speakers did not accu-
rately discriminate or phonologically perceive the contrast.

One reason for the finding that the Dutch learners of English could 
acquire the feature [spread glottis] might be that it is contrastive else-
where in Dutch (in which case the Dutch-speaking learners should be 
compared to the Chinese rather than to the Japanese subjects learning the 
contrast between English /r/ and /l/). Iverson and Salmons (2003) sug-
gest that the feature [spread glottis] might actually be active in Dutch, 
though in fricatives rather than in stops. They argue that the Dutch 
fricative system is a laryngeally mixed system, in which voiced fric-
atives are marked for [voice] and voiceless fricatives are marked for 
[spread glottis]. They base this proposal on Vaux’s (1998) claim that it 
is unmarked for voiceless fricatives to be specified for [spread glottis]. 
Iverson and Salmons elaborate on this idea (first formulated as Vaux’s 
Law by Avery and Idsardi, 2001) and claim that fricatives that are 
unspecified become specified for [spread glottis] in a system in which 
[spread glottis] is not contrastive. Since voiced fricatives are specified 
for [voice] in Dutch (and the contrast is thus not one of [spread glottis]), 
the unspecified voiceless fricatives become marked for [spread glottis]. 
If voiceless fricatives are indeed marked for [spread glottis] in Dutch, it 
would make the task for the Dutch learners of English much  easier, 
as they would only have to extend this feature to a new segment type, 
namely the voiceless stops in English. One argument against the [spread 
glottis] specification of voiceless fricatives in Dutch is, however, that 
sonorant consonants do not devoice after onset voiceless stops or frica-
tives (as in flink [fliŋk] ‘good, sweet’ and sla [sla:] ‘lettuce’). Although 
the delay in VOT is definitely greater when the sonorant consonant fol-
lows a stop than when it follows a fricative in English, some sonorant 
devoicing can be heard in words like flat and slip (Collins and Mees, 
1999: 169). If sonorant consonant devoicing is the phonetic implementa-
tion of the phonological representation of [spread glottis] in onset voice-
less fricatives, the absence of it in Dutch would indicate that voiceless 
fricatives are not marked for [spread glottis], as in English.
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An alternative reason why the Dutch learners were able to acquire 
the feature [spread glottis] in English is that the task for native speakers 
of Japanese learning the English contrast between /r/ and /l/ is differ-
ent from that of native speakers of Dutch learning the English contrast 
between voiceless and voiced stops. Since Japanese has only one liq-
uid phoneme /ɾ/, while English has a contrast between /r/ and /l/, L1 
 Japanese speakers have to create a new category when learning English. 
L1 Dutch speakers, on the other hand, have to map a two-way contrast 
between voiced and voiceless segments onto a new two-way contrast in 
the target language. This is illustrated in Figure 3.

Thus, although in both cases learners have to acquire a new pho-
nological feature, the Dutch-speaking learners of English have to 
replace a feature [voice], which marks the contrast between voiced 
and voiceless stops in their L1, by a new feature [spread glottis], 
while the  Japanese learners have to acquire a new feature [coronal] 
to make a contrast which does not correspond to a two-way contrast 
in their L1.

While it is thus possible that voiceless stops in Eng
Dutch

 are specified 
for [spread glottis], it is hard to provide evidence for the phonologi-
cal specification of voiceless stops in Eng

Dutch
, since aspiration in not 

an active phonological process, but a phonetic phenomenon. If voice-
less stops in Eng

Dutch
 are considered to be specified for [spread glot-

tis], the production of aspiration is an automatic consequence of the 
phonological specification (under the Multiple Feature  Hypothesis). 
If they are specified for [–voice] (in a binary Single Feature Hypoth-
esis), the production of aspiration is the result of the learners’ realiza-
tion that voiceless stops in English are phonetically realized with a 

Japanese English Dutch English 

/r/  

/l/  

/t/ 

/Q/

/th/ 

[coronal] [voice] [sg] 

/d/ /d/ 

Figure 3 Acquisition of new phonological features in EngJap and EngDutch
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voicing lag.7 However, more important than the laryngeal  specification 
of voiceless stops for this study is the finding that the voiced stop cat-
egory in Eng

Dutch
 is phonologically specified for [voice], realized with 

prevoicing in word-initial position and that it functions as a trigger of 
the phonological process of RVA.

3 Comparison with L1 acquisition

The results of the study lead to questions with respect to the similarity 
of first versus second language acquisition of laryngeal systems. Two 
points of interest are discussed here.

First, as was mentioned in Section I, Kager et al. (2007) on the 
acquisition of laryngeal features found that children learning their 
mother tongue show a preference for short-lag stops. Children learn-
ing an aspirating language such as English tend to produce short-lag 
stops instead of long-lag ones, and children learning a voicing language 
such as Dutch are reported to produce short-lag stops instead of pre-
voiced ones. The results in the present article suggest that the laryngeal 
system in Eng

Dutch
 lacks exactly this category that is favoured in child 

speech: learners did not produce onset short-lag stops in word-initial 
position. Instead, they produced one category with prevoicing (as in 
Dutch) and the other category with long-lag VOT (as in English). This 
means that the drive towards unmarked, short-lag stops, which is strong 
in L1 acquisition, is overruled in L2 acquisition by the learners’ ten-
dency to transfer prevoiced stops from their L1 into the L2. The produc-
tion of prevoicing is aerodynamically difficult (see Section III.1a) and 
acquired late in L1 acquisition. Macken and Barton (1980), for instance, 
found that children learning Spanish as their mother tongue had not 
learned to produce  prevoicing by the age of 3;10 (although they note 

7In order to examine whether the informants had just acquired one single articulatory pattern in 
 English – i.e. the realization of onset voiceless stops – or whether they had also acquired other aspects 
of the English laryngeal system, an analysis of pre-consonantal vowel length was carried out. While 
vowel length does not vary with the underlying voice specification of the final stop in Dutch, in 
English vowels are significantly shorter before final voiceless stops than before voiced ones (see, for 
example, Cruttenden, 2001: 96). The word-reading task contained three minimal pairs differing only 
in the voice character of the final stop, namely bet–bed, bit–bid and bite–bide. The analysis of vowel 
length revealed that the vowels produced by the Dutch-speaking informants were 50% longer before 
final voiced stops than before voiceless ones. While the analysis of pre-consonantal vowel length does 
not provide evidence for either the Single or the Multiple Feature Hypothesis, it does show that the 
informants have not just acquired the articulatory pattern of voiceless stops in onset position, but have 
also learnt other acoustic cues of the laryngeal contrast of the target language.
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that this late age of acquisition might also be the result of a Spanish rule 
of  allophonic  distribution of the voiced stops [b, d, �] and the spirants 
[β, ð, γ]).  Studies on bilingual acquisition of an aspirating and a voic-
ing language are in line with this observation: the voice contrast of the 
aspirating language is normally acquired before the one in the voicing 
language, where the production of prevoicing usually forms the prob-
lem (on Spanish– English, see Deuchar and Clark, 1996; on Japanese-
English, see Johnson and Wilson 2002; on Spanish–German bilingual 
acquisition, see Kehoe et al., 2004).

The results from the present study showed that, while prevoicing is 
acquired late in L1 (monolingual and bilingual) acquisition, once it is 
acquired it is very difficult to get rid of it in L2 acquisition of a  language 
which has a short-lag–long-lag rather than a voicing-lead–short-lag 
contrast.

A second point of comparison between the L1 and L2 acquisition of 
laryngeal features is of a typological nature. Many experimental stud-
ies on L1 acquisition have shown that children have access to certain 
aspects of Universal Grammar (UG) during the acquisition process, as 
the child’s developing grammar shows properties which the child could 
not have derived from the input only (see Crain and Fodor, 1993). As 
White (1989: 51) points out, a question related to the influence of UG 
on the acquisition process is whether developing grammars violate prin-
ciples of UG. In L1 acquisition research it has been proposed that devel-
oping grammars do indeed follow UG principles and that every grammar 
that occurs at some stage in the acquisition process corresponds to the 
grammar of a possible natural language (Pinker, 1984). Levelt and Van 
de Vijver (2004), for instance, investigated the correspondence between 
syllable types in natural languages and the developmental paths fol-
lowed in L1 acquisition. They found that their data largely confirmed 
this correspondence, though there was no perfect 1:1 relation. The pro-
posal that developing grammars must correspond to grammars of natural 
languages – sometimes referred to as the Strong Continuity Hypothesis 
(Lust, 1999) – has also been investigated in the context of L2 acquisi-
tion (see, for example, White, 1989). If the continuity hypothesis holds 
for second language acquisition too, this would mean that, in the case at 
hand, the laryngeal system of Eng

Dutch
, in which onset voiceless stops are 

aspirated and onset voiced stops are consistently prevoiced, is a possible 
laryngeal system of a natural language. How frequent natural languages 
are which have a contrast between prevoiced and voiceless aspirated 
stops (and only between these, i.e. languages which have a three-way 
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or four-way contrast excluded) is unclear. In the UPSID database,8 only 
7 out of 451 languages contrast voiced with voiceless aspirated stops. 
Keating et al. (1983), however, compiled a database with phonetic detail 
for 51 languages. Of these 51 languages 29 have a two-way contrast, 14 
of which seem to contrast prevoiced stops with long-lag voiceless stops 
in initial position. Since the smaller sample in Keating et al.’s study con-
tains more phonetic detail and is thus more accurate, languages contrast-
ing voiced with voiceless aspirated stops might not be as exceptional as 
the UPSID database suggests. However, these results need to be treated 
with caution, as the majority of languages in Keating et al.’s sample are 
European, which might have an influence on the results. Moreover, for 
some languages (like English) there are different possibilities: whereas 
some speakers have a voicing-lead–long-lag contrast, others have a 
short-lag–long-lag contrast. The frequency with which different pat-
terns occur in a  particular language is unclear.

V Conclusions and suggestions for further research

This study has examined the acquisition of the voice contrast in an 
aspirating language, English, by native speakers of a voicing language, 
Dutch. The analysis of the production of prevoicing, RVA, aspiration 
and sonorant consonant devoicing after onset voiceless stops revealed 
that the voice system in Eng

Dutch
 shows an interesting pattern: it con-

trasts prevoiced stops, which occur in Dutch but not in English, with 
long-lag ones, which occur in English but not in Dutch. This means that 
the learners did not succeed in acquiring the short-lag stop category of 
the aspirating language, despite the fact that they have a category of 
short-lag stops in their L1. Various explanations for the fact that the 
learners acquired the long-lag stops but not the short-lag ones were 
considered.

First, while aspiration after onset voiceless stops is acoustically 
salient, the production of prevoicing in the learners’ L1 is not. As a 
result, advanced L1 Dutch learners of English notice that aspiration is a 
property of voiceless stops in the target language and will aim at produc-
ing a voicing lag after onset voiceless stops; however, they do not notice 
that the target voiced stops (i.e. the short-lag ones) are different from 
their L1 prevoiced stops and hence they are likely to transfer prevoiced 

8The UCLA Phonological Segment Inventory Database (UPSID) was developed by Maddieson at the 
University of California, Los Angeles, CA (and is presented in Maddieson, 1984).
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stops into English. The analysis of the conversational speech revealed 
that these prevoiced stops also frequently triggered RVA, which does 
not normally occur in English.

Second, earlier research by Van Alphen (2004) has shown that pre-
voicing is a strong perceptual cue to the voice category of stops in Dutch. 
This explains why L1 Dutch-speaking learners of English – who have a 
long-time habit of producing initial stops with prevoicing – are hesitant 
to ‘lose’ this perceptual marker of the voice category.

Finally, in a pronunciation course preceding the collection of the data 
for this study, the learners received explicit instruction on the produc-
tion of aspiration in English voiceless stops, but not on the absence of 
prevoicing in (phonologically) voiced stops.

The analysis thus illustrated that factors such as acoustic salience, 
perceptual cues and training shape the acquisition of a new L2 contrast 
and should be taken into account when analysing L2 systems.

The results were also analysed in terms of laryngeal feature theories. It 
was shown that, whereas voiced stops in Eng

Dutch
 are clearly specified for 

[voice] – as they are phonetically produced with prevoicing and function 
as triggers of RVA – it is hard to pin down the laryngeal specification 
of voiceless stops in the learners’ L2. While the production of a voicing 
lag after onset voiceless stops could be the phonetic implementation of a 
[spread glottis] specification in an approach in which the feature [voice] 
is contrastive in voicing languages and the feature [spread glottis] in aspi-
rating languages, it could also be the result of the learners’ acquisition 
of a new articulatory realization, i.e. the production of English [–voice] 
stops in the long-lag VOT region. While the study did not provide exclu-
sive evidence for either a [spread glottis] or a [–voice] specification of 
voiceless stops in Eng

Dutch
, it did show that the L1 Dutch speakers did 

not acquire short-lag stops in English; in this way the L2 acquisition of a 
laryngeal contrast is strikingly different from L1 acquisition. 

While children acquiring a voicing language as well as children acquir-
ing an aspirating language go through a first stage in which they produce 
all stops in the short-lag region, the adult L1 speakers of a voicing lan-
guage acquiring an aspirating language produce prevoicing and long-lag 
stops, but lack the target short-lag category. While the tendency to pro-
duce unmarked short-lag stops is important in first language acquisition, 
in second language acquisition this drive towards unmarked structures 
is overridden by the pressure to keep the perceptual cue of voiced stops 
in the L1, namely prevoicing, intact in the L2. A similarity between first 
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and second language acquisition was that aspirated long-lag stops are 
acquired relatively easily. An interesting topic for further research would 
be the perception of English short-lag and long-lag stops by early learners 
of English who did not receive training on the production of aspiration. 
A categorization task in which learners are asked to categorize English 
short-lag and long-lag stops would help us to tease apart the influence of 
explicit instruction and acoustic salience of the target property in the L2 
acquisition of a new laryngeal contrast.
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Appendix 1 A complete list of the words from the reading task

List of Dutch words List of English words

/b/_[V /d/_[V /b/_[V /d/_[V

bind (‘bind’)
bed (‘bed’)
beek (‘stream’)
bal (‘ball’)
bak (‘bin’)
baan (‘road/ job’)
bol (‘ball, sphere’)
bod (‘bid’)
bot (‘bone’)
boom (‘tree’)

dik (‘fat’)
denk (‘think’)
deel (‘part’)
dans (‘dance’)
dal (‘valley’)
dol (‘crazy’)
dom (‘stupid, dull’)
doos (‘box’)
deuk (‘dent’)
duin (‘dune’)

bit
bid
bite
bide
bet
bed
bean
ball
bought
boy

did
diet
died
deal
dirt
date
dance
doll
dot
doom

vcl.stop]_[V vcl.stop[_[son.C vcl.stop]_[V vcl.stop]_[son.C

paar (‘pair’)
test (‘test’)
kaak (‘cheek’)

plek (‘spot’) 
pruim (‘plum’)
trui (‘jumper’)
klok (‘clock’)
kreeft (‘lobster’)

pie
take
cake

play
pray
try
clean
crew

vcd.fric.]_[V vcd.fric.]_[V

veel (‘many’)
zee (‘sea’)

very
zero
these

vcl.fric.]_[V vcl.fric.]_[son.C vcl.fric.]_[V vcl.fric.]_[son.C.

fout (‘mistake’)
saai (‘boring’)

fles (‘bottle’)
fris (‘fresh’)
slag (‘blow’)
smaak (‘taste’)
snoep (‘sweets’)

fire
sir
think

fly
slow
smile
snack

Notes: vcl.stop = voiceless stop; son.C = sonorant consonant; vcd.fric. = voiced frica-
tive; vcl.fric. = voiceless fricative. While words are grouped according to their onset 
consonant(s), in the experiment they were presented in such an order that words 
which started with the same consonant were not presented after each other, so as to 
prevent the informant’s attention from being drawn to this consonant.


