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Emergent features of young Singaporean speech: an investigatory study of 

the labiodental /r/ in Singapore English 

Amongst the variety of /r/ allophones is a labialised variant commonly described as the 

labiodental approximant [ʋ]. It seems, in recent times, to have become quite a common variant 

for young British English speech and ‘established as an acceptable feature of mature speech in 

non-standard accents in the south-east of England’  (Foulkes & Docherty, 2000, p. 30). 

Deterding (2007) and Kwek (2005) have also reported the existence of the labiodental 

approximant [ʋ] in the speech of some young speakers of Singapore English, presenting 

preliminary impressionistic findings of its existence and attitudes of Singaporeans towards its 

use. This paper further substantiates these previous claims by providing acoustic evidence that 

the labiodental approximant [ʋ] is indeed present in Singapore English and that it can be 

differentiated from the more common post-alveolar approximant [ɹ] by comparing the nadir 

values of their third formants as well as the calculations of third formant rises towards the onset 

of following vowels. The paper also provides further empirical evidence of the phonological 

environments that condition the realisation of this variant and also of its users. At its core, this 

paper sets the foundations for further phonetic and phonological studies of /r/ variants in 

Singapore English. 
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1. Introduction 

Studies on Singapore English (SgE) conducted over the years discuss different characteristic 

phonological features, many of which focus on the phonetic study of vowel quality. A detailed 

acoustic investigation of vowels in SgE revealed not only a conflating of the DRESS and TRAP 

vowels but a dual realisation for the vowel in DRESS – one with a realisation as that in FACE 

and the other as that in TRAP (Deterding, 2005). Acoustic evidence was also found for a FLEECE-

KIT conflation (Deterding, 2003), and for monophthongisation of the FACE and GOAT 

diphthongs in SgE (Deterding, 2000; Lee & Lim, 2000; Lim & Low, 2005). SgE vocalic 



investigations were extended with a proposed SgE vowel inventory (Low & Brown, 2005) that 

bore differences from an earlier preliminary version (Lim, 2004). The most updated version of 

this vowel inventory (Low, 2012) includes experimental findings and suggests changes in the 

realisations of certain vowels (e.g. those in FACE, GOAT, NEAR, POOR). 

Other works focused on analysing SgE consonantal features. SgE speakers were found 

to replace dental fricatives /θ/ and /ð/ with alveolar plosives /t/ and /d/ in word-initial and -

medial positions, particularly in informal situations, having a tendency for higher usage of the 

dental fricatives in formal situations although not as an “absolute situation” (Moorthy & 

Deterding, 2000, p. 81). In word-final position, dental fricatives /θ/ and /ð/ are more typically 

replaced with the labiodental fricative /f/ (Bao, 1998, p. 154). Final nasal deletion and 

nasalisation of preceding vowels, as well as the simplification of final consonant clusters were 

also found (Deterding, 2007; Lim, 2004; Wee, 2004) and hypothesised as being 

characteristically colloquial rather than standard (Low, 2012). Tangentially, the occurrence of 

insertion of extra final [t] has also been reported in SgE (Deterding, 2007; Lim & Deterding, 

2005). It has been purported as the influence of attempts to avoid past tense -ed omission, as a 

possible coarticulatory phenomenon “related somehow to the release of (the) nasal stop” [n] 

(Deterding, 2007, p. 19), or, more plausibly, as a result of hypercorrection as it also occurs 

after vowels and other consonants like [s] and [m]. Consonantal studies in SgE conducted also 

include a perceptual test which showed the presence of dark /l/ vocalisation in the speech of 

certain standard SgE speakers (Tan, 2005). An overview of SgE’s consonantal phonemes is 

seen in the SgE consonantal inventory for initial and final position (Low & Brown, 2005) 

which, as with the vowel inventory, has undergone more recent revisions based on 

experimental findings (Low, 2012). Despite the extensive study of vocalic and consonantal 



variation in SgE as highlighted, there is little focus on the phonetic and phonological realisation 

of the consonant /r/ in the study of SgE phonology. 

Studies on /r/ in SgE have focused primarily on its distribution – more specifically, on 

the sociolinguistics of rhoticity. Earlier investigations (Deterding, 2007; Poedjosoedarmo, 

2000b, 2000a; Rosdiana, 2008; Tan & Gupta, 1992) show that the postvocalic /r/ is present in 

SgE and also attribute this to various social factors such as the exposure to and influence of 

American media and American universities. Attitudinal studies carried out have also revealed 

some positive attitudes towards the postvocalic /r/. Earlier reports show that it has been viewed 

as natural (Poedjosoedarmo, 1995) and possibly regarded as “cool” by young Singaporeans 

(Deterding, 2007, p. 21). More recently, the postvocalic /r/ has also been found to create a 

positive perception of speaker intelligence (Tan, 2012). Outside rhoticity, the /r/-/l/ conflation 

is another /r/ phenomenon discussed in SgE. This feature has been observed to appear more 

commonly in the speech of ethnically Chinese SgE speakers. However, it was said that most 

Singaporeans do not exhibit this feature in their speech (Low & Brown, 2005) and, even with 

the minority who do, this was only an issue when there are first-language interferences (Wells, 

1982, p. 646) and when the two sounds appear in certain phonological environments (Low & 

Brown, 2005).  

As described, the majority of studies done on SgE /r/ has only involved impressionistic 

phonological analyses and there is a paucity of systematic empirical investigations of the 

phonetic and phonological characteristics of /r/ variants. The first small-scaled investigation of 

a labialised /r/ variant in SgE (Kwek, 2005) showed that the labiodental approximant [ʋ] is 

present alongside the common English /r/, the post-alveolar approximant [ɹ], in young educated 

Singapore English. Deterding (2007) subsequently discussed the presence of this labiodental 

approximant variant in the speaker of his SgE study as well. These preliminary observations, 

however, require supporting acoustic evidence. Furthermore, at present, the phonological 



characteristics and reason for emergence of the labiodental /r/ variant in SgE can only be 

hypothesised from its parallel existence in British English (BrE) (Foulkes & Docherty, 2000). 

An immediate but disputable correlation would be SgE’s historical link to BrE. This, however, 

remains to be determined. Considering all these, and the fact that the labiodental approximant 

[ʋ] is observably present in some young Singapore English speakers suggest that a labialised 

/r/ variant is a potentially emerging feature in SgE which requires further investigation. 

2. Background 

There is a widespread understanding that /r/ has more phonetic variants than any other 

consonant in the English language (Cruttenden, 2001, p. 207). The most common allophone of 

/r/ in the English language today has been established to be the post-alveolar approximant [ɹ] 

(Cruttenden, 2008, p. 220; Wells, 1982, p. 75). However, although not known to be used 

contrastively, a range of /r/ variants exists both within and across varieties of English. 

A lesser-studied variant of /r/ which contributes to this conversation is the labiodental 

/r/. Having gained much attention in BrE /r/ studies over the years, it has been described as 

“(t)he realisation of /r/ with no upwards curl of the tongue tip” (Cruttenden, 2008, p. 81). 

Although not used uniformly amongst all BrE speakers, this emergent realisation has recently 

become more widespread. It is commonly described as the labiodental approximant [ʋ] but 

could be the labial-velar approximant [ɰ] as well, following Cruttenden’s (2008, p. 81) listing 

of both symbols with reference to this labialised realisation of /r/. This variant, however, is not 

entirely new. Speakers of English have been heard to “habitually use labial or labialised 

variants of /r/” as early as 1844 (Foulkes & Docherty, 2000, p. 31). Christmas, in the editorial 

note of the third edition of Pegge’s Anecdotes of the English Language (Pegge, 1844, p. 66), 

states that this happens when people are unable to pronounce /r/ and therefore invariably 



substitute it with a /w/ (Jespersen, 1909 cited by Foulkes & Docherty 2000). Earlier studies 

(e.g. Crystal, 1995, p. 245; Gimson, 1980, p. 207; O’Connor, 1973, p. 150; Rippmann, 1906, 

p. 46; Ward, 1936, p. 30ff; Wyld, 1914, p. 55) found this variant to be perceived as a form of 

speech defect, infantilism, affectation and even effeminacy. However, those done in the 1980s 

showed it as a spreading feature that is gaining acceptance (Foulkes & Docherty, 2000). More 

recently, there is also some evidence that relates this /r/ variant to being a possible “linguistic 

innovation”, used by speakers to identify themselves socially (Marsden, 2006). 

While widely investigated in BrE, the labiodental /r/, unlike postvocalic /r/, has not 

gained much focus in the study of SgE /r/, despite its observed presence as documented by 

Kwek (2005) and Deterding (2007). Additionally, not much has been done to provide a 

phonetic description of /r/ in SgE, with past studies focusing largely on the sociolinguistics of 

postvocalic /r/ (Deterding, 2007; Lim, 2004; Low & Brown, 2005; Poedjosoedarmo, 2000b, 

2000a; Tan & Gupta, 1992; Tan, 2012). Thus, this paper aims to provide an auditory and 

acoustic analysis of an emergent variant of /r/ in young educated SgE – the labiodental /r/. This 

will be done through a discussion of its phonological distribution, a description of the profile 

of its users, and an investigation of its acoustic features, targeted at achieving the overarching 

aim of extending preliminary findings through the provision of empirical evidence. 

3. Methodology 

3.1: Speakers 

A total of ten ethnically Chinese Singaporean speakers, five males and five females, within the 

age parameter of 22 and 34 were recorded. Speakers from this age group were chosen as past 

studies (e.g. Foulkes & Docherty, 2000; Kwek, 2005) have shown them to be more likely users 

of the labiodental approximant [ʋ]. At the point of data collection, all speakers were either 

undergraduates or graduates of a diploma/degree course. It has been hypothesised that 



Singaporeans belonging to this education level have the highest proficiency of English, 

possessing the ability as well as opportunities to make informed choices on the use of different 

varieties of English which vary according to the level of formality a situation calls for (Pakir, 

1991). It was also ensured that all speakers had received formal education in the bilingual 

education system of Singapore at the pre-primary, primary and secondary levels. These, 

therefore, make them representative of the form of educated SgE that this paper aims to 

describe. While all speakers report to have both English and Mandarin Chinese, and, for some, 

other Chinese languages like Hokkien, Teochew, and Cantonese as well, in their spoken 

repertoire, they state English as their most proficient language. They also report English to be 

their dominant language and language of choice.  

3.2: Materials and elicitation 

Two types of data, read and conversational speech, were collected from all ten speakers in a 

four-part speech production exercise. Read speech data comprised the reading of three different 

materials, namely a short passage, a set of structured sentences, and a word-list. 

The short passage (PSG) is that of “The Boy Who Cried Wolf” which was adapted by 

Deterding (2006). The choice to use this passage instead of the more traditionally-used “The 

North Wind and the Sun” was based on the fact that the latter possesses some inherent 

weaknesses as highlighted by Deterding (2006). More importantly, the ‘wolf’ passage includes 

most of this study’s focused phonological environments of /r/ occurrences. The only exception 

is instances of the intrusive /r/ (see Appendix I). 

To ensure that a sufficient and similar set of tokens which kept phonological 

environments constant was collected from all speakers, the second source of read speech 

materials was formulated. This set of 30 structured sentences (SS) vary in lengths and content, 

and account for all phonological environment possibilities (see Appendix II). Additionally, as 



these sentences elicit connected speech, the environments that have been theoretically known 

to encourage linking /r/ and intrusive /r/ were taken into account in the sentence construction 

process. 

Speakers also read a list of 34 words (WL) in the carrier phrase ‘Please say _____ again’ 

(see Appendix III). This includes tokens of /r/ in the various phonological environments as well 

as tokens of /v/ and /w/, phonemes which have been reported to share certain similarities with 

the labiodental approximant [ʋ] (Knight, Dalcher, & Jones, 2007). The structured carrier 

phrase also encourages a situation where all surrounding sounds and stress patterns are kept 

relatively constant. It is acknowledged that this is eventually dependent on individual speakers 

and therefore there was a conscious effort to consider such variation during the analysis. 

Data collected from read speech materials collectively served to provide insights into 

the production of careful and self-conscious speech. To provide a more encompassing 

description of spoken SgE, spontaneous speech data was also collected. Individual speakers 

had one-on-one conversations of approximately five to seven minutes with the first author. 

These were on the common topic of a most memorable holiday experience and occasionally 

extended to other holiday experiences and leisure activities. This topic was chosen to encourage 

a fairly informal environment, aiming at eliciting spontaneous speech produced in a more 

casual and relaxed setting. 

3.3: Recording conditions and procedures 

All data was collected by the first author through individual recording sessions with each of 

the ten speakers in quiet though not totally soundproofed rooms. 

During each session, a portable digital recorder (ZOOM H4n PCM Handy Recorder) 

was placed a few inches away from the speaker and voices were recorded directly as digital 

signal (sampling rate of 44,100Hz) in the .wav format without compression. 



3.4: Auditory Data Analysis 

Once recordings were done, conversational speech for all ten speakers was transcribed 

orthographically. An earlier study (Kwek, 2005) showed that the labiodental approximant [ʋ] 

exists in three phonological environments – word-/syllable-initial position, word-/syllable-

initial consonant clusters, and intervocalically. Although SgE is known to be a non-rhotic 

variety which does not have /r/ realised in word-final positions, it is hypothesised that in the 

case of connected speech, it is common for speakers of non-rhotic varieties of English to 

display the linking /r/, and the intrusive /r/. Thus, all tokens of /r/ were identified and extracted 

from both read and conversational speech, and categorised according to the following 

phonological positions: 

• word-/syllable-initial (WSI), with the presence of a preceding sound noted if 

applicable (e.g. (the) rain, (not) really, already) 

• word-/syllable-initial consonant clusters (CC) (e.g. trip, abstract) 

• intervocalic; word-internal (IV) (e.g. courage) 

• word-final prevocalic (linking /r/) (e.g. there (is)) 

• intrusive /r/ (e.g. Asia(r) is) 

In addition to the above-stated categorisation, following vowel types were also 

determined for each of the /r/ tokens. They were broadly categorised into the following – front 

(i.e. /ɪ/, /iː/, /e/, /æ/, /ɛː/), front glides (i.e. /eɪ/, /ɑɪ/, /ɔɪ/), back rounded (i.e. /ɒ/, /ɔ/, /ɔː/, /ʊ/, /uː/, 

/o/, /oː/), back unrounded (i.e. /ʌ/, /ɑː/), back glides (i.e. /ɑʊ/), central (i.e. /ə/,  /ɜː/), and 

centering glides (i.e. /ʊə/, /ɪə/). 

Following the tabulation of all /r/ tokens including the delineation of their phonological 

environments, the first author conducted an auditory perception exercise to identify the variant 



of /r/ (i.e. labiodental approximant [ʋ], post-alveolar approximant [ɹ], or unidentifiable) for 

each of the /r/ tokens. Identification of /r/ variants was based on the first author’s auditory 

perceptions on at least three separate occasions, ensuring intra-rater reliability. A second rater 

further verified the identifications through a random-sampling exercise. 

Based on these findings, frequency counts and percentages were calculated to 

determine the most commonly used /r/ variant for each of the ten speakers. This was then 

followed by a further analysis of the consistency and frequency of usage as well as 

phonological descriptions of the labiodental approximant [ʋ] present in the data collected. For 

the purposes of comparisons, the frequencies of occurrences of both the labiodental 

approximant [ʋ] and the post-alveolar approximant [ɹ] for each speaker were counted and 

percentages calculated. Overall frequency counts and frequency percentages for the occurrence 

of the labiodental approximant [ʋ] for each speaker-sex group were also obtained. T-tests were 

subsequently carried out to determine the significance of differences.  

Besides the overall frequency of usage, phonological environments in which the 

labiodental approximant [ʋ] occurs were also analysed. Frequency counts and frequency 

percentages were calculated for each of the phonological environments mentioned. The same 

forms of analysis were done for the various vowel types which were identified to follow the 

labiodental approximant [ʋ]. 

3.5: Acoustic Measurements 

All tokens of /r/ used in the acoustic analysis were chosen by the first author based on both 

auditory perception and acoustic evidence, meaning that only tokens which sounded as clear 

examples of labiodental approximant [ʋ] and post-alveolar approximant [ɹ], and also showed 



clear corresponding spectrograms were included. Extracts containing the selected tokens of /r/ 

were kept relatively short and free of other features of speech (e.g. creak, unusually high-

pitched, additional non-linguistic sounds, imitation of other accents, etc.). Praat (Version 

5.2.35), a free speech analysis software produced by the University of Amsterdam (Boersma 

& Weenink, 2011), was used for all acoustic analysis. 

Since it has been illustrated in spectrograms that, at the onset of the following vowel, 

the lack of rising in the third formant (F3) suggests the labiodental approximant [ʋ] while an 

F3-rise is characteristic of a post-alveolar approximant [ɹ] (Foulkes & Docherty, 2000, pp. 46–

48), the acoustic analysis included observations of F3 patterns of both /r/ variants at the stated 

location. Henceforth, all mentions of F3 rises and rises in F3 for both post-alveolar approximant 

[ɹ] and labiodental approximant [ʋ] refer to those towards the onset of the following vowel.  

For both /r/ variants, F3 readings of the nadir and peak were taken and F3 rises for each 

token were calculated. The averages of the F3 rises as well as of the F3 nadirs were then 

obtained as a ‘lack (of) the marked F3 lowering typical of [ɹ]’ signals a labiodental approximant 

[ʋ] (Foulkes & Docherty 2000). From the speakers who were found to use the labiodental 

approximant [ʋ] more dominantly, readings of both labiodental approximant [ʋ] tokens and 

post-alveolar approximant [ɹ] tokens were obtained. From the other speakers who displayed, 

predominantly, the post-alveolar approximant [ɹ], readings of only the post-alveolar 

approximant [ɹ] tokens were taken. These tokens were selected from both read and 

conversational speech data, and from a variety of phonological environments. The same second 

rater who was involved in the auditory analysis verified the measurements of all tokens. 



4. Results 

4.1: Auditory Analysis 

From the auditory perception exercise done on all tokens of /r/, none of the speakers were found 

with instances of the linking /r/ (i.e. /r/ in prevocalic word-final position) or the intrusive /r/. 

Hence, all 1506 tokens of /r/ were categorised into the other three phonological positions (i.e. 

WSI, CC, and IV). 

Figure 1 shows the overall frequency of usage of both /r/ variants for all ten speakers 

in their combined read speech and conversational speech data. Six out of the ten speakers (i.e. 

cf1, cf2, cf3, cf4, cf5, and cm1) were found with higher and clearer usage of the labiodental 

approximant [ʋ]. However, these six speakers did not use the labiodental approximant [ʋ] 

entirely and had the post-alveolar approximant [ɹ] in their speech as well. For the other four 

speakers (i.e. cm2, cm3, cm4, and cm5), although the labiodental approximant [ʋ] was present, 

its occurrence was infrequent. For them, /r/ realisations were predominantly the post-alveolar 

approximant [ɹ]. 

 

 

Figure 1. Overall frequency percentages of [ʋ] tokens and [ɹ] tokens for each speaker in 

combined read speech and conversational speech data, (n /r/ tokens = 1506). 
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A calculation of overall frequency percentages for the occurrences of each /r/ variant 

according to speaker sex showed that female speakers displayed a higher percentage of the 

labiodental approximant [ʋ] (66%) than of the post-alveolar approximant [ɹ] (34%) while male 

speakers displayed a higher percentage of the post-alveolar approximant [ɹ] (81%) than of the 

labiodental approximant [ʋ] (19%). Furthermore, it is also clear from Figure 1 that this is true 

of most speakers across each speaker-sex group. A single exception is Speaker cm1. 

Focusing on comparing the raw frequency of labiodental approximant [ʋ] occurrences 

between the two speaker-sex groups in separate speech types, female speakers were found to 

have higher average frequencies of occurrence than male speakers for each of the three types 

of read speech data (see Table 1). Since standard deviation scores for both groups are rather 

close within each read speech type, showing a similar range of behaviours across speakers 

within each group, this comparison between the two speaker-sex groups is valid. It can thus be 

confirmed that female speakers have a significantly higher frequency of occurrence of the 

labiodental approximant [ʋ] as compared to male speakers (t = 5.563, df = 8, independent 

samples, 2-tailed, p < .01) in read speech. 

 

Table 1. Comparison of the frequency of labiodental approximant [ʋ] occurrence in the 

different types of read speech data according to speaker-sex, (n [ʋ] tokens = 267), (n speakers 

= 10). 

Speaker-
sex  

Frequency of labiodental approximant [ʋ] occurrence in Read Speech Data 

Passage (PSG) Sentence Set (SS) Word List (WL) Combined 

Ave. SD Sig. Ave. SD Sig. Ave. SD Sig. Ave. SD Sig. 

Female 10.2 1.30 
** 

27.6 6.50 
** 

3.8 1.79 
* 

41.6 8.17 
** 

Male 5.0 1.87 6.0 5.96 0.8 1.30 11.8 8.76 

Significance codes: ‘**’ p < 0.01, ‘*’ p < 0.05 



In conversational speech, female speakers also display a significantly higher usage of 

the labiodental approximant [ʋ] than male speakers (t = 4.08, df = 8, independent samples, 2-

tailed, p < .01). Here, it is interesting to note that male speakers have a noticeably higher 

standard deviation score (20.14) as compared to female speakers (9.44). This is in accord with 

the earlier findings of all five female speakers compared to only one male speaker displaying 

the labiodental approximant [ʋ] as their dominant variant. Relatedly, this suggests that the 

labiodental approximant [ʋ] appears more in conversational speech than in read speech for the 

male speaker (i.e. Speaker cm1). 

Consistent patterns of the effects of phonological environments on labiodental 

approximant [ʋ] occurrences were found across all three types of read speech data as well as 

in the conversational speech data. Based on a comparison of absolute values, the labiodental 

approximant [ʋ] occurs most frequently in word-/syllable-initial consonant clusters for both 

speaker-sex groups. Calculations of frequency percentages of the number of [ʋ] tokens out of 

all /r/ tokens within each phonological position in all speech types for speakers of both speaker-

sex groups also ascertain this. The single exception is the female speakers displaying the most 

[ʋ] tokens in the intervocalic position when engaged in passage reading. 

Nonetheless, as seen in Figure 2, frequency percentages from the combined totals of 

the three read speech types and the conversational speech data for all speakers showed the 

word-/syllable-initial consonant clusters to be the most common environment in which the 

labiodental approximant [ʋ] appears.  



 

Figure 2. Frequency percentages for the occurrence of labiodental approximant [ʋ] and post-

alveolar approximant [ɹ] according to the three specified phonological positions (i.e. WSI, CC, 

IV) in the combined read speech data (i.e. read) and the conversational speech data (i.e. conv) 

of all speakers, (n /r/ tokens = 1506), (n speakers = 10). 

 

Contributing to the description of the phonological environments in which the 

labiodental approximant [ʋ] appears in young educated SgE, a preliminary analysis of the 

vowels that follow /r/ realisations was carried out. Vowels observed to follow the labiodental 

approximant [ʋ] were classified as such – front, front glides, back rounded, back glides, central, 

and centering glides. As no tokens of labiodental approximant [ʋ] were found preceding back 

unrounded vowels, this vowel type was left out of subsequent analyses. Analysing the read 

speech and conversational speech data separately yielded differing results. As seen in Figure 

3, the majority of labiodental approximant [ʋ] tokens in the read speech data are followed by 

back rounded vowels while the labiodental approximant [ʋ] tokens in conversational data are 

followed most frequently by front vowels but not much more than front-glides.  
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Figure 3. Frequency percentages for the occurrence of labiodental approximant [ʋ] and post-

alveolar approximant [ɹ] according to following vowel types in the read speech data (n /r/ tokens 

= 688), and the conversational speech data (n /r/ tokens = 804) of all speakers, (n speakers = 

10). 

 

These preliminary findings suggest the role of phonological environments in 

motivating the use of different /r/ variants in young educated SgE. It will be interesting for 

future studies to further validate this in order to arrive at a more complete description of the 

phonotactics of labiodental approximant [ʋ] in young educated SgE. This, in turn, may then 

add to the discussion of possible motivations for its emergence and presence in SgE. 
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4.2: Acoustic Analysis 

All five female speakers who were found, through the auditory analysis, to use the labiodental 

approximant [ʋ] more dominantly were also found to display observably greater rises in 

absolute F3 values for their [ɹ] tokens than for their [ʋ] tokens. Considering each [ʋ] token for 

all female speakers, F3 rises range between less than 100Hz to approximately, and not 

exceeding, 140Hz. Average F3 rises for all [ʋ] tokens within individual female speakers are 

between 58Hz and 86Hz, as shown in Table 2. Average F3 rises for all [ɹ] tokens within 

individual female speakers, on the other hand, fall within the range of 359Hz and 554Hz. F3 

rises for their individual [ɹ] tokens do not fall below 250Hz, with the exception of one token 

from Speaker cf5 which displayed a rise of only 156Hz. This could be attributed to 

coarticulatory effects. 

 

Table 2. Average F3 readings (in Hz) for both labiodental approximant [ʋ] tokens (n = 20) and 

post-alveolar approximant [ɹ] tokens (n = 20) of all female speakers. 

Speaker 
Labiodental Approximant [ʋ] tokens Post-alveolar Approximant [ɹ] tokens 

F3 nadir 
(Hz) 

F3 peak 
(Hz) 

F3 rise 
(Hz) 

F3 nadir 
(Hz) 

F3 peak 
(Hz) 

F3 rise 
(Hz) 

cf1 2645 2703 58 2417 2972 554 

cf2 2578 2664 86 2470 2829 359 

cf3 2785 2850 65 2326 2738 412 

cf4 2617 2690 73 2117 2579 462 

cf5 2664 2742 78 2517 2876 360 

 

It is interesting to note that Speaker cf2 has both the highest average F3 rise for her [ʋ] 

tokens (i.e. 86Hz) as well as the lowest average F3 rise for her [ɹ] tokens (i.e. 359Hz). Based 



on the auditory perceptual exercise, Speaker cf2 also possesses the highest percentage of 

labiodental approximant [ʋ]-usage amongst all other female speakers (see Figure 1). Thus, it is 

hypothesised that there is less variation in /r/ realisations for Speaker cf2; the closer difference 

in average F3 rises for both her [ʋ] tokens and [ɹ] tokens suggests that the differentiation 

between the two variants for Speaker cf2 is less distinct compared to those of the other female 

speakers. A further potential conclusion is that this behaviour might be characteristic of an 

eventual merger towards a stable labialised variant of /r/ in SgE. 

In addition to the stark differences in average F3 rise between the two /r/ variants, 

average F3 nadir values for both also contribute to further substantiate the presence of two 

differing /r/ variants in the speech of the five female speakers. The average F3 nadir value for 

all [ʋ] tokens is 2658Hz while that for all [ɹ] tokens is 2369Hz. These differences in F3 nadir 

values and in F3 rises between the labiodental approximant [ʋ] and the post-alveolar 

approximant [ɹ] reflect the findings of Cruttenden (2001), Foulkes and Docherty (2000), Kwek 

(2005), and Ladefoged (2001).  

This differentiation between the labiodental approximant [ʋ] and the post-alveolar 

approximant [ɹ] is also clearly seen through formant patterns. [ʋ] tokens are signaled by a high 

and relatively level F3 (see Figure 4) while obvious rises in both F2 and F3 are 

characteristically consistent for [ɹ] tokens (see Figure 5). 

 



 

 

Figure 4. Spectrogram of ‘like really really long’ with labiodental approximant [ʋ], (Speaker 

cf1). 

  

 

Figure 5. Spectrogram of ‘in the rain’ with post-alveolar approximant [ɹ], (Speaker cf1).  

 

Distinct differences in F3 rises between the [ʋ] tokens and [ɹ] tokens are also observable 

for Speaker cm1. F3 rises for his [ʋ] tokens are below 160Hz, with an average of 91Hz, while 

F3 rises for his [ɹ] tokens do not fall below 300Hz, with an average of 501Hz. This, 

  l    aɪ      k   ʋ     iː   l   iː     ʋ       iː      l      iː    l           ɒ             ŋ      

 

      ɪ           n      ð    ə         ɹ                            eɪ                     n 



complementing the evidence obtained from the five female speakers, bears testimony to the 

clear presence of both variants, the labiodental approximant [ʋ] and the post-alveolar 

approximant [ɹ], in young educated SgE. 

The majority of individual F3 nadirs as well as overall F3 nadir averages of [ɹ] tokens 

from Speaker cm1 and three out of four of the other male speakers were measured to be below 

2000Hz (see Table 3), reflecting those reported by Foulkes and Docherty (2000, p. 49), 

Ladefoged (2001, p. 184, 2005, p. 55), and Nolan (1983). Individual [ɹ] tokens whose F3 nadirs 

were measured as exceeding 2000Hz, like the average F3 nadir of Speaker cm5 (see Table 3) 

should, however, be of no surprise as the effects of variation caused by phonological 

environments, and inter- and intra-speaker differences are to be expected. Furthermore, 

considering the readings of F3 at their peaks, the usual F3 rises that signal the realisation of the 

post-alveolar approximant [ɹ] evidently exist. 

 

Table 3. Average F3 readings (Hz) for post-alveolar approximant [ɹ] tokens of all male 

speakers, (n /r/ tokens = 20). 

Speaker 
Post-alveolar Approximant [ɹ] tokens 

F3 nadir (Hz) F3 peak (Hz) F3 rise (Hz) 

cm1 1939 2440 501 

cm2 1828 2524 696 

cm3 1908 2326 418 

cm4 1947 2380 433 

cm5 2368 2779 411 

 



5. Discussion 

5.1: Acoustic features of the labiodental approximant [ʋ] 

The acoustic analyses done here provide empirical evidence that the labiodental approximant 

[ʋ] is indeed present in SgE. Calculations of F3 rises show obvious differences in realisations 

of the two /r/ variants, with that of the labiodental approximant [ʋ] being distinctively less than 

that of the post-alveolar approximant [ɹ]. Formant patterns further enhance this claim by 

illustrating clear rising patterns in F3 for the post-alveolar approximant [ɹ] but not for the 

labiodental approximant [ʋ]. /r/ tokens realised as the labiodental approximant [ʋ] were also 

found to possess a higher F3 nadir value as compared to the post-alveolar approximant [ɹ]. This 

reflects not only the acoustic description of the labiodental approximant [ʋ] in BrE as reported 

in Foulkes and Docherty (2000) but also what was found in an initial work on the labiodental 

approximant [ʋ] in SgE by Kwek (2005). This paper thus further supports earlier descriptions 

by providing F3 nadir and peak readings for both labiodental approximant [ʋ] and post-alveolar 

approximant [ɹ] tokens, as well as clear spectrographic evidence to show the differences in 

formant patterns between the two variants. 

Finer-detailed variations in formant patterns of the labiodental approximant [ʋ] in 

young educated SgE are also observed, giving rise to the hypothesis that there might be two 

differing variants of labialised /r/ which have commonly been referred to with the same label - 

labiodental approximant [ʋ]. Some [ʋ] tokens here were heard to have more labiodental 

qualities where some frication is present due to the close proximity between the upper teeth 



and lower lip, and with very little or no lip-rounding while others were heard to have more 

bilabial qualities with a higher degree of lip-rounding, and with little or no frication caused by 

the upper teeth and lower lip. This resonates with the proposition of Foulkes and Docherty 

(2000, p. 54) that the ‘phonetic characteristics of [ʋ] appear quite variable both across speakers 

and within the speech of individuals’ and that, for some of their speakers, there is an /r/ 

realisation that is ‘principally characterised by a labial articulation’ but with ‘no clear evidence 

for lower lip retraction’. 

This difference is observable spectrographically where differences in second formant 

(F2) patterns are stark, suggesting differences in the degree of lip-rounding. Figures 6 and 7 

illustrate the two variants; Figure 7 being the one that is similar to what Foulkes and Docherty 

(2000, p. 54) have described. Less F2 dipping is seen in Figure 6, which is obvious when 

compared to a distinct F2 dipping in Figure 7.  

 

 

 

Figure 6. Spectrogram of ‘say real again’ with labiodental approximant [ʋ] (a realisation with 

more labiodental qualities), (Speaker cf3). 

 

      s                  eɪ                      ʋ              ɪə             l        ə    ɡ      eɪ        n        



 

 

Figure 7. Spectrogram of ‘say rail again’ with labiodental approximant [ʋ] (a realisation with 

more bilabial qualities), (Speaker cf3). 

 

Additionally, /r/ realisations with more labiodental qualities appear to resemble the 

labiodental fricative [v] (Figure 8) while those with more bilabial qualities seem to resemble 

the labial-velar approximant [w] (Figure 9). 

 

 

 

Figure 8. Spectrogram of ‘say veal again’ with labiodental fricative [v], (Speaker cf3). 
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Figure 9. Spectrogram of ‘say wail again’ with labial-velar approximant [w], (Speaker cf3). 

 

In comparing Figures 6 and 8, where both /r/ and /v/ have the same phonological 

environments of preceding vowel /eɪ/ and following vowel /ɪə/, F2 transitions from the 

preceding vowel and to the following one appear to be similar; both have rather level 

transitions, showing similarities between a labiodental approximant [ʋ] with more labiodental 

qualities and a labiodental fricative [v]. F2 in Figures 7 and 9, however, show more distinct 

dipping and have lower nadirs than those in Figures 6 and 8, highlighting similarities between 

a labiodental approximant [ʋ] with more bilabial qualities and a labial-velar approximant [w]. 

In Figures 7 and 9, both /r/ and /w/ also have the same phonological environments (i.e. 

preceding vowel /eɪ/ and following vowel /eɪ/). 

This shows a possible presence of two labialised /r/ variants in SgE, different from the 

usual post-alveolar approximant [ɹ], which have been, by far, widely termed as the labiodental 

approximant [ʋ]. One variant involves the close proximity of the lower lip and upper teeth with 

a little lip-rounding while another involves lip-rounding but no proximity between the lower 

s             eɪ                w             eɪ               l        ə     ɡ       eɪ           n   



lip and upper teeth. If this is true, labelling the latter variant as ‘labiodental’ needs to be 

reconsidered as there is no lip-teeth involvement in the articulation process. This echoes 

Foulkes and Docherty’s (2000) surfacing of the appropriacy of the phonetic description/symbol 

of this variant of /r/ as the labiodental approximant [ʋ] due to the questionable involvement of 

lower lip retraction. The relationship between the labiodental approximant [ʋ] and, the labial-

velar [w] and labiodental fricative [v] also resonates with findings of Jones (2005) and Dalcher, 

Knight, and Jones (2008). Consequently, this could then suggest that the labialised variants of 

/r/ found in BrE and SgE are emerging at different rates and possibly due to different 

motivations but arguably in similar ways. 

5.2: Phonological environments of the labiodental approximant [ʋ]  

The labiodental approximant [ʋ] for these young educated SgE speakers appears 

intervocalically, in word-/syllable-initial position, and in word-/syllable-initial consonant 

clusters. While there is some level of inter-speaker variation, it is consistent that the labiodental 

approximant [ʋ] is most commonly found in word-/syllable-initial consonant clusters. There is 

also preliminary evidence that the labiodental approximant [ʋ] in SgE is realised before the 

following vowel-types – front, back rounded, central, front glides, back glides, and centering 

glides; most commonly before back rounded vowels. Potential additional effects of speech type 

also surfaced but further investigations need to be done for stronger generalisations of the 

effects of surrounding vowels on labiodental approximant [ʋ] realisation and of the 

phonotactics of /r/ in SgE. 



5.3: The relationship between speaker sex and the labiodental approximant [ʋ] 

Amongst young educated SgE speakers, variation in /r/ realisations is observed. The common 

post-alveolar approximant [ɹ], an emerging labiodental approximant [ʋ] and other intermediate 

variants are used by all speakers, albeit in varying frequencies. Auditory analyses show that 

for six out of the ten SgE speakers recorded, more than 50% of all their /r/ tokens are realised 

as the labiodental approximant [ʋ] while for the other four speakers, more than 50% of all their 

/r/ tokens are realised as the post-alveolar approximant [ɹ]. There were also suggestions of 

speaker-sex effects on the realisation of labiodental approximant [ʋ]. Amongst the six SgE 

speakers identified to display a substantial use of the labiodental approximant [ʋ] were all five 

of the female speakers but only one out of the five male speakers. Occurrences of the 

labiodental approximant [ʋ] for the other four males are either unclear or rare. Furthermore, 

there is also strong statistical evidence that the female speakers display a higher usage of the 

labiodental approximant [ʋ] than the male speakers. More details on within- and between-

speaker variation will require further in-depth investigation. Nonetheless, the findings here 

suggest that the labiodental approximant [ʋ] is more characteristic of young educated female 

SgE speakers than of their male counterparts. This has a potential effect on attitudes towards 

the use of this feature as it has been reportedly perceived to be ‘effeminate’ (Foulkes & 

Docherty, 2000), making it an interesting area for further study. 

6. Conclusion 

This paper contributes clear empirical evidence which aid in substantiating preliminary claims 

of earlier studies (i.e. Deterding, 2007; Kwek, 2005) done on the labiodental approximant [ʋ] 



in SgE. Reliable acoustic measurements of both the labiodental approximant [ʋ] and the post-

alveolar approximant [ɹ] show that these variants are not only present in young educated SgE 

but can also be differentiated acoustically. Findings of the auditory analysis provide further 

phonological descriptions of the labiodental approximant [ʋ] and also indexical information of 

its users. These unprecedented findings contribute further understanding of /r/ variants in SgE 

and provide a strong background for more investigations to determine a generalisable 

characteristic and the stability of this emerging /r/ variant in young Singaporean speech. 
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Appendix I 

Short passage (PSG) – The Boy Who Cried Wolf 

Text Line 
No. 

There was once a poor shepherd boy who used to watch his flocks in the fields next to a dark forest near 1 

the foot of a mountain. One hot afternoon, he thought up a good plan to get some company for himself and also 2 

have a little fun. Raising his fist in the air, he ran down to the village shouting “Wolf, Wolf.” As soon as they 3 

heard him, the villagers all rushed from their homes, full of concern for his safety, and two of his cousins even 4 

stayed with him for a short while. This gave the boy so much pleasure that a few days later he tried exactly the 5 

same trick again, and once more he was successful. However, not long after, a wolf that had just escaped from 6 

the zoo was looking for a change from its usual diet of chicken and duck. So, overcoming its fear of being shot, 7 

it actually did come out from the forest and began to threaten the sheep. Racing down to the village, the boy of 8 

course cried out even louder than before. Unfortunately, as all the villagers were convinced that he was trying  9 

to fool them a third time, they told him, “Go away and don’t bother us again.” And so the wolf had a feast. 10 

Tokens of /r/ in the short passage listed by phonological environments  

Word-/Syllable-initial Word-/Syllable-initial 
Consonant Clusters Intervocalic Word-final prevocalic 

(linking /r/) 

Line No. Word Line No. Word Line No. Word Line No. Words 
3 raising 4 from 1 forest 5 for a 
3 ran 5 tried 8 forest 6 after a 
4 rushed 6 trick   7 for a 
8 racing 6 from   7 fear of 
  7 from   10 bother us 
  8 from     
  8 threaten     
  9 cried     
  9 trying     

 

 

 

 

 

 



Appendix II 

Structured Sentences (SS)  

Tokens of /r/ in the structured sentences listed by phonological environments  

Word-/Syllable-
initial 

Word-/Syllable-initial 
Consonant Clusters Intervocalic 

Word-final 
prevocalic  

(linking /r/) 
Intrusive /r/ 

S.No. Word S.No. Word S.No. Word S.No. Words S.No. Words 

1.4 really 1.2 Christmas 1.10 thoroughly 1.2 there are 1.3 Asia 
and 

1.4 red 1.2 favourite 1.19 courage 1.2 are always 1.3 Africa 
are 

1.4 already 1.2 presents 1.20 marriage 1.2 under a 1.29 data 
analysis 

1.5 MRT 1.2 tree 1.21 recurring 1.7 bear is   
1.5 ridiculous 1.3 Africa 1.21 eruption 1.13 cover is   
1.5 recommend 1.5 strongly 1.24 arrangements 1.16 far east   
1.6 writer 1.6 three 1.25 oranges 1.24 car is   
1.7 rummaging 1.6 prizes 1.27 loitering 1.25 fear of   
1.8 rice 1.7 hungry 1.27 arrested     
1.9 run 1.7 through 1.27 security     
1.10 really 1.7 everything 1.29 accurate     
1.14 raid 1.8 fried       
1.16 ERA 1.8 breakfast       
1.19 realise 1.8 Friday       
1.20 raving 1.9 extremely       

S1.1 I must say that I enjoyed last night’s play so much! 
S1.2 Christmas is my favourite holiday as there are always many presents under a beautiful tree. 
S1.3 Asia and Africa are considered to be a single continent by some. 
S1.4 I really think that red bird is already dead. 
S1.5 The MRT is usually ridiculously packed, I strongly recommend taking the bus. 
S1.6 This English writer has won three prizes so far. 
S1.7 The bear is so hungry that it is rummaging through the bin and eating everything. 
S1.8 I ate fried rice for breakfast on Friday morning. 
S1.9 The car park was extremely run down last year. 
S1.10 This flight really frightened me thoroughly. 
S1.11 Will you be able to attend the meeting this Sunday evening? 
S1.12 When I was abroad, I made bread myself. 
S1.13  That mobile phone cover is the one I have been interested in purchasing. 
S1.14 She led that raid against the enemy. 
S1.15 This is the fifth time I am asking you this question. 
S1.16 That ERA agent specialises in apartments located in the far east of Singapore. 
S1.17 It’s a tradition to eat one spoon of pure honey every day. 
S1.18 I have forgotten my best friend’s birthday, I am in such deep trouble! 
S1.19 I realise that courage can be learnt. 
S1.20 They are constantly raving about their perfect marriage. 
S1.21 There has been recurring news of the volcanic eruption. 
S1.22 It has been said that opportunity only knocks on the door once. 
S1.23 Are you sure this can absorb the liquid? 
S1.24 That car is tremendously old so arrangements should be made to scrap it. 
S1.25 My fear of oranges is absurd to many. 
S1.26 Which cafe has an ambience which you like the least? 
S1.27 The man who was loitering outside the bank was arrested by the security guards. 
S1.28 The poor boy cannot afford to get another pork bun. 
S1.29 Accurate data analysis is vital in research done in all fields. 
S1.30 You should be giving up the seat to that old lady, shouldn’t you? 



1.21 recurring 1.10 frightened       
1.29 research 1.12 abroad       

  1.12 bread       
  1.13 interested       
  1.17 tradition       

  1.17 everyday       

  1.18 friend’s       

  1.18 trouble       

  1.24 tremendously       

  1.24 scrap       

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Appendix III 

Word List (WL)  
S2.1 Please say fruit again. S2.15 Please say sorely again. S2.29 Please say taw again. 
S2.2 Please say flour again. S2.16 Please say rail again. S2.30 Please say live again. 
S2.3 Please say pawed again. S2.17 Please say cart again. S2.31 Please say treat again. 
S2.4 Please say four again. S2.18 Please say cut again. S2.32 Please say real again. 
S2.5 Please say cloud again. S2.19 Please say snails again. S2.33 Please say belly again. 
S2.6 Please say ship again. S2.20 Please say rough again. S2.34 Please say flesh again. 
S2.7 Please say sneers again. S2.21 Please say crowd again.   
S2.8 Please say tweet again. S2.22 Please say poured again.   
S2.9 Please say leave again. S2.23 Please say flower again.   
S2.10 Please say veal again. S2.24 Please say wail again.   
S2.11 Please say berry again. S2.25 Please say tore again.   
S2.12 Please say flash again. S2.26 Please say flute again.   
S2.13 Please say laugh again. S2.27 Please say sorry again.   
S2.14 Please say sheep again. S2.28 Please say fall again.   

Tokens of /r/ in the word list listed by phonological environments  

Word-/Syllable-initial Word-/Syllable-initial  
Consonant Clusters Intervocalic Word-final prevocalic 

(linking /r/) 

S.No. Word S.No. Word S.No. Word S.No. Words 

2.32 real 
vs. 

veal 

2.1 fruit 
vs. 

flute 

2.11 berry 
vs. 

belly 

2.2 flour again 

2.10 2.26 2.33 2.4 four again 

2.20 rough 
vs. 

laugh 

2.21 crowd 
vs. 

cloud 

2.27 sorry 
vs. 

sorely 

2.23 flower again 

2.13 2.5 2.15 2.25 tore again 

2.16 rail 
vs. 

wail 

2.31 treat 
vs. 

tweet 

    

2.24 2.8     
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