
BAAP 2012 Colloquium 

Monday 26 March 
09.00 Registration  

09.45 Introduction 

 ORAL SESSION 1 — L2 speech     (Chair: Paul Carter) 

10.00 Fundamental frequency range and intonation in the perception of foreign accent (Ineke 
Mennen et al) 

10.20 Individual differences in vowel epenthesis among Korean L2 speakers: A training study 
(Dong-Jin Shin & Paul Iverson) * 

10.40 L2 English stress production by Japanese native speakers (Calbert Graham & Brechtje Post) * 

11.00 Coffee  

 ORAL SESSION 2 — Speech processing    (Chair: Anne Wichmann) 

11.30 The perception of acoustic detail in phonation (Daniel Smith) * 

11.50 Disentangling linguistic and paralinguistic intonational information: An fMRI study 
(Brechtje Post et al) 

12.10 Parallel processing of morphological and phonemic information: An eye tracking 
experiment (Sarah Hawkins et al) 

12.30 Adaptation to accents: A role for morphological structure in perceptual learning (Katharine 
Barden & Sarah Hawkins) 

12.50 Using neologisms to test theories of speech production (John Coleman et al)  

13.10 Lunch 

14.10 POSTER SESSION 1                                                                                      (see listing below) 

 ORAL SESSION 3 — Segmental phenomena    (Chair: Adrian Simpson) 

15.10 The coarticulatory impact of covert /r/ variants on the Scottish vowel system (Eleanor 
Lawson et al) 

15.30 Interaction of merging vowels and derhotacisation in Borders English (Dominic Watt et al) 

15.50 Gestalt revisited (Linda Shockey) 

16.10 Coffee 

 ORAL SESSION 4 — Rhythm and prosody   (Chair: Jane Setter) 

16.40 Timing and tempo in spontaneous self-repair (Paul Carter & Leendert Plug) 

17.00 A preliminary study of speech rhythm in Irish (Gaelic) dialects (Amelie Dorn et al) * 

17.20 Between speech and music: A look at phonetic variation in Sumtu Chin ritual chanting 
(Justin Watkins) * 

18.00–
20.00 

Drinks in the Terrace Bar, Student Union Building 

 

http://linguistlist.org/confcustom/filepath.cfm?Emeetingid=0702J8405896725A408040441&eabstractinfoid=0703JC4458B6725840AC48841


BAAP 2012 Colloquium 

Tuesday 27 March 
 ORAL SESSION 5 — Speech development      (Chair: Leendert Plug) 

09.00 The perception and production of English stops and vowels by London-Bengali children 
(Kathleen McCarthy et al) * 

09.20 Development of prosody in Spanish-English bilinguals (Elaine Schmidt & Brechtje Post) * 

09.40 Intonational and rhythmic speech features in school-aged children (Joanne MacLeod et al) * 

10.00 Learning to control phonetic timing for phonological purposes: The acquisition of gemination 
by Lebanese-speaking children (Ghada Khattab & Jalal Al-Tamimi) 

10.20 When your native language sounds foreign: L1 attrition in the speech of bilingual 
monozygotic twins (Robert Mayr et al) 

10.40 Coffee 

 ORAL SESSION 6 — Sociophonetics and variation      (Chair: Emanuela Buizza) 

11.10 The phonetic outcome of language revitalisation: /u/ in Glaswegian Gaelic (Claire Nance)  

11.30 Production and perception of a salient phonetic feature: /r/ and identity in Northern Britain 
(Gerry Docherty et al) 

11.50 J.R. Firth’s RP: A sociophonetic perspective (Joanna Przedlacka & Michael Ashby) 

12.10 Individual variation in fluency disruptions: A study of Standard Southern British English 
(Martin Duckworth & Kirsty McDougall) 

12.30 Lunch 

13.30 POSTER SESSION 2                                                                                         (see listing below) 

 ORAL SESSION 7 — Interaction    (Chair: Sara Howard) 

14.30 Expecting the unexpected: Glottal stops in English and German (Richard Ogden & Beatrice 
Szczepek-Reed) 

14.50 How phonetic features project more talk (John Local & Gareth Walker) 

15.10 Competing for the turn in conversation: A cross-linguistic comparison (Emina Kurtic et al) 

15.30 Utterance-final laryngealisation cues in Yemeni Arabic (Sam Hellmuth) * 

15.50 Coffee 

 ORAL SESSION 8 — Segmental phenomena    (Chair: Rachael-Anne Knight) 

16.20 Stop glottalization in Irish English (Elke Philburn) 

16.40 Fricative devoicing in Standard Southern British English (Jo Verhoeven et al) 

17.00 Percussives (Adrian Simpson) 

17.20 Two ‘timing’ phenomena that aren’t really about time (Piers Messum)   

 

  

http://linguistlist.org/confcustom/filepath.cfm?Emeetingid=0702J8405896725A408040441&eabstractinfoid=0503JC4458B6745E408C78841


BAAP 2012 Colloquium 

Wednesday 28 March 
 ORAL SESSION 9 — Articulation    (Chair: Jane Stuart-Smith) 

09.00 Listeners’ tongues (Sonja Schaeffler & James Scobbie)  

09.20 Lateral articulations of Arabic ḍɑd̄ in south-western Saudi Arabia: Electro-palatographic 
evidence (Janet Watson et al) 

09.40 Contextual weakening of /l/ in Spanish: An EPG study (Michael Ramsammy) * 

10.00 Laryngeal manipulations and vowel quality: An investigation into how the epilaryngeal tube 
shapes resonance and phonation in vocalic contexts (John Esling et al) 

10.20 Coffee 

 ORAL SESSION 10 — Forensics     (Chair: Lisa Roberts) 

10.50 Consonant confusions in the perception of speech through facewear (Natalie Fecher & Dom 
Watt) * 

11.10 The phonetic case for the involvement of native speakers in LADO (Francis Nolan) 

11.30 Voice quality in studio quality and telephone transmitted recordings (Louisa Stevens & Peter 
French) * 

11.50 Voice similarity and Long Term Formant analysis (Kirsty McDougall et al) 

12.10 Effects of variability on numerical likelihood ratio calculations for forensic voice comparison 
(Vincent Hughes & Paul Foulkes) * 

12.30 Lunch 

 ORAL SESSION 11 — Teaching and transcription      (Chair: Barry Heselwood) 

13.30 Flipping phonetics! (Patricia Ashby) 

13.50 Factors underlying successful phonetic transcription: Working memory and transcription 
strategies (Angela Willman et al) * 

14.10 Henry Sweet on Finnish: A recently discovered manuscript (Mike MacMahon & Michael Ashby) 

14.30 Business meeting 

15.15 Prizes 

15.30 Close 

 
* marks papers eligible for the Eugénie Henderson Prize. Where a member is a co-author, their involvement should be minimal and the 
substantial contribution should be the non-member’s own work. Please inform a member of the Organising Committee if this is not the case.  



BAAP 2012 Colloquium 
 POSTER SESSION 1 
1 A study of the acoustic characteristics of Japanese ‘diphthongs’ (Isao Hara) 
2 ‘Hearing’ talk in overlap (Marianna Kaimaki & John Local) 
3 Accelerometric investigation of nasal coarticulation: A cross-language study (Michael Ashby et 

al) 
4 Acoustic description of Western Catalan vowels by adolescent speakers with Western Catalan, 

Romanian and Maghrebi Arabic as their L1 (Josefina Carrera-Sabaté) * 
5 Basis of Articulation and Articulatory Setting in pronunciation teaching (Constantine Leo 

Borissoff) * 
6 Forensic phonetic research into foreign accent imitation (Sara Neuhauser) 
7 An acoustic study of the RP English LOT and THOUGHT vowels (Jussi Wikstrom) 
8 Comparing vowel formant normalisation methods (Nicholas Flynn & Paul Foulkes) * 
9 Effect of consonantal context on /u/ in two British English accents (Daniel Williams) 
10 Effects of imitative training techniques on L2 production and perception (Ewa Wanat et al) * 
11 Velarisation of [ɫ] in Welsh-English bilingual speech: An acoustic investigation (Jonathan 

Morris) * 
12 Spirantization of Persian affricates (Zahra Mahmoodzade & Jalal Masoumi Kozekanan) * 
13 Estonian intonation of Kihnu Island: An analysis of the characteristic nuclear fall-rise (Eva 

Liina Asu & Nele Salveste) 
14 Finding a boot to fit? Acoustic measures of vowel quality in a real-time corpus of Glaswegian 

(Jane Stuart-Smith et al) 
15 Acoustic cues of distress in actors and victims (Lisa Roberts) 
16 Gender differences in realisation of the voicing contrast in Serbian stops (Mirjana Sokolovic) 
17 L2 rhythm development by Mandarin Chinese learners of English (Aike Li & Brechtje Post) * 
18 Interpretation of tonally unspecified Mandarin monosyllables (Christopher Huff) * 
19 Syllable frequency effects on coarticulation and long-term motor learning (Frank Herrmann et 

al) 
20 The acquisition of phonetic vowel reduction (Elinor Payne et al) 
21 The acoustic properties of the ‘cooperative rise’ in Malay English (Noor Fadhilah Mat Nayan & 

Jane Setter) * 
22 The use of ultrasound in phonetic training: The case of cardinal vowel 8 (Felix Schaeffler et al) 
23 Perceptual training for English /r/–/l/ for adult Japanese listeners (Yasuaki Shinohara & Paul 

Iverson) * 
24 Pragmatic constraints on prosodic marking in lexical repair (Leendert Plug & Paul Carter) 
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BAAP 2012 Colloquium 
 POSTER SESSION 2 
1 Articulatory coordination in Tripolitanian Libyan Arabic syllable-initial and syllable final two-

stop clusters (Abdurraouf Shitaw) * 

2 L1 and L2 prosodic features in consecutive bilingual speech (Esther de Leeuw & Mirela 
Cherciov) 

3 Internal open word juncture features in three varieties of English: Perception and production 
compared (Jane Setter et al) 

4 Ejectives in Scottish English: A sociophonetic study of the realization of word-final velar 
plosives (Owen McCarthy & Jane Stuart-Smith) * 

5 Magnetic Resonance Imaging and Ultrasound Tongue Imaging of the IPA and ExtIPA (Joanne 
Cleland et al) * 

6 Aerodynamic evidence for denasalized stops in Korean (Young Shin Kim & Michael Ashby) 
7 Post-stress consonant duration of Welsh English in monolingual and bilingual speakers (Kelly 

Webb) 
8 Perceived self-efficacy and phonetic aptitude (Nicole Whitworth & Rachael-Anne Knight) 
9 Closed quotient and manner of articulation in final VC sequences (Barry Heselwood et al) 
10 Perception of British English consonants in noise by native British English and Arabic listeners 

(Wafaa Alshangiti & Bronwen Evans) * 
11 Perception of English vowels by L2 learners: Impact of audio, audio-visual and video-only 

training (Yasna Pereira & Valerie Hazan) * 
12 Phonetic variability in cleft palate: The contribution of word juncture and connected speech 

behaviours (Sara Howard)  
13 The production of English (GOAT, THOUGHT) by Syrian Arabic learners: The Native Language 

Magnet theory (Rana Alhussein Almbark) * 
14 Tyneside open schwa: Acoustic properties and phonotaxis (Peter French et al) 
15 Prosodic constituent structure and anticipatory pharyngealisation (Tareq Maiteq & Alice Turk) 

* 
16 One more look at (t,d) (Ros Temple) 
17 The blue GOOSE and the yellow FLEECE: A large-scale study into vowel/colour associations 

(Rob Drummond) 
18 The influence of different head positions on F3 (Yvonne Flory) 
19 Vowel-on-fricative dynamic lingual coarticulation in preadolescents and adults (Natalia 

Zharkova) 
20 Acoustics of fricated /t/ and phonological fricatives in RP English spontaneous speech 

(Emanuela Buizza) * 
21 Variation in the acoustics of laterals in Welsh (Paul Carter & Sarah Cooper) 
22 Prosodic knowledge guides perceptual learning of duration differences (Katharine Barden & 

Sarah Hawkins) 
23 The Spoken British National Corpus as a phonetic database (John Coleman et al) 
24 

 

 
* marks papers eligible for the Eugénie Henderson Prize. Where a member is a co-author, their involvement should be minimal and the 
substantial contribution should be the non-member’s own work. Please inform a member of the Organising Committee if this is not the case. 
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The blue GOOSE and the yellow FLEECE: a large-scale study into vowel/colour 
associations 

Rob Drummond 

This paper reports on an attempt to carry out research into phoneme/colour perceptual 
relationships beyond the small-scale confines of the laboratory setting. While previous 
studies have supported the idea that there often is a systematic association between vowel 
sounds and colours even in non-synaesthetes (e.g. Moos et al 2010; Wrembel 2009; 
Wrembel & Grzybowski 2011) these studies have all been carried out with a limited 
number of participants. The study described here used an online survey with which to 
gather data, resulting in 1499 complete responses. In addition to vowel/colour data, 
information was also gathered on each participant’s accent, so as to enable investigation 
into the possibility that different phoneme inventories result in different associations. 
Nationality and L1 data were also recorded. 

Participants were asked to listen to 12 monophthong vowel sounds in isolation, recorded by 
a professional voice-over artist, and asked to select a colour from a palette of 30 for each 
sound. They were also asked to indicate how sure they were of their choice by positioning a 
slider from 0-100.  

Analysis of results using only the choices with a certainty of greater than 50% showed that 
all 12 sounds showed a non-random distribution of colours. Among the more consistent 
associations were FLEECE with yellow and GOOSE with dark blue. Interestingly, these 
associations are remarkable similar to the findings in both Wrembel’s studies. There was 
also a clear tendency for front vowels to be associated with lighter colours and back vowels 
to be associated with darker colours, again reflecting previous findings (e.g. Moos et al).  

The idea that accent might play a part in influencing the association does not appear to be 
supported, at least in the case of STRUT, which was consistently associated with red and 
orange regardless of the participant having or not having separate vowels for STRUT and 
FOOT in their own speech. In addition, FOOT was associated with dark grey even in those 
participants who share a FOOT/STRUT vowel. Other potential accent influences are under 
investigation. 

As more patterns emerge, perhaps the main point of interest is that even when using such 
potentially messy data gathered in a completely uncontrolled environment, the association 
between vowel sounds and colours clearly has an element of systematicity.  



Individual variation in fluency disruptions: a study of Standard Southern British English 

Martin Duckworth & Kirsty McDougall 

 
It is not unusual to note that speakers interrupt the fluency of their speech in different ways. 
On the other hand the speaker-specificity of such features in non-pathological speech has 
received little attention in the scientific literature. Studies of stuttered speech describe 
specific, different types of non fluent behaviour (e.g. Wingate 1964). Speakers who stutter 
tend to use person-specific forms of fluency disruption but there is limited evidence on the 
fluency characteristics of speakers not identified as having a speech pathology. Filled and 
silent pausing which Goldman Eisler (1968) and others suggest play a part in the planning 
of speech may therefore be influenced by psycho- or socio-linguistic demands, have strong 
potential for individual variation. Other breaks in fluency such as repetition might also 
function as part of the speech planning and execution process and therefore be difficult to 
consciously control. Most interlocutors are unaware of features such as pausing or repetition 
because they often do not contribute to the message. A study of speech disfluency 
phenomena in non-pathological speakers by Shriberg (2001) found that within a given 
context speaker-specific strategies were present in the types of disfluencies used. The 
present study examines individual differences in fluency disruptions with a view to 
assessing the usefulness of this information in characterising speakers. 

The data analysed is spontaneous speech of 20 male speakers of Standard Southern British 
English from the DyViS database (Nolan et al. 2009) undertaking a mock police interview. 
A system for classifying the speech disfluencies in each recording was devised combining 
features of Shriberg’s (2001) taxonomy for non-pathological speech and those of Wingate 
(1964) and Van Riper (1982) for pathological speech. The number of occurrences of each 
given feature per 100 syllables was calculated for each speaker. Preliminary results show 
that a range of fluency features is distributed across this population of 20 speakers. For 
example while all speakers produced between 12 and 36 fluency disruptions per 100 
syllables over half of the speakers produced between 22 and 28 disruptions. Some 
disruptions occurred in all speakers, e.g. filled pauses, while others were somewhat less 
common such as repetitions in general and yet others were very uncommon such as 
repeating only a part of a word, repeating a phrase or repeating anything more than once.  

Implications of the findings for theories of speech production and applications in forensic 
phonetics will be discussed. 

 

 



Laryngeal manipulations and vowel quality: an investigation into how the epilaryngeal tube shapes resonance 
and phonation in vocalic contexts 

John Esling, Zeki Hassan & Scott Moisik 
 
We present two pilot studies that document two different functions associated with epilaryngeal stricture: (i) 
larynx raising and (ii) aryepiglottic (AE) trilling. Both of these functions have acoustic consequences for the 
vowel context in which they occur. Larynx raising changes the resonance properties of the vocal tract, and 
aryepiglottic trilling acts as a voice source modulator. Despite our impression that both of these phenomena 
occur quite frequently in ordinary speech, the research documenting and describing their occurrence and 
phonetic nature is still relatively sparse. Our studies are thus intended to develop the phonetic account and 
attestation of these two functions of epilaryngeal stricture and identify their role in the production of vowel 
sounds. 

The first study examines the relationship between larynx height and vowel quality. Two phonetic 
participants produced careful productions of [i u æ ɑ] in normal, raised, and lowered larynx states while 
attempting to maintain constant F0. Change in larynx height was observed using laryngeal ultrasound and 
quantified by means of an optical flow algorithm (Moisik et al. 2011). The first three formants were measured 
using an LPC algorithm. The results lead to the conclusion that larynx raising has a more pronounced effect on 
formant structure than lowering, and the relation between larynx height and formant frequency is not a strictly 
positive correlation. Particularly interesting is the lowering behaviour of the third formant in the raised larynx 
case, which happened for all vowels. From these results, we conclude that the larynx lowering data mostly 
conform with prior accounts (e.g. Sundberg & Nordström 1976), in which formant drops occur linearly with 
expansion and lengthening of the vocal tract. The non-linear effects on formant structure attested in the raised 
larynx case are attributed to activation of the laryngeal constrictor, which reshapes the epilaryngeal tube within 
the pharyngeal tube. Furthermore, such an action also accounts for changes in phonation that accompany larynx 
raising. 

The second study provides an attestation of aryepiglottic trilling in Iraqi Arabic voiced and voiceless 
pharyngeals using high-speed laryngoscopic observation (also see Hassan et al. 2011). We present both 
qualitative and quantitative data of the trills using acoustic, EGG, kymographic, and aperture estimate 
techniques. In the high-speed video data, articulatory stricture is observable at the superior AE fold borders of 
the epilaryngeal tube. Quantitative evaluation of trilling frequency and duration shows a greater degree of 
laryngeal constriction for voiced trills. We also observe that AE vibration acts as a secondary phonation source 
that ‘bleeds’ into neighbouring vowel sounds; we interpret this as a coarticulatory effect.  

Based on these studies and previous research (e.g. Edmondson & Esling 2006) we suggest that 
epilaryngeal stricture serves the unique articulatory role of being a link between the lingual and vocal fold 
structures, simultaneously capable of manipulating vowel quality and phonation. We would further suggest that, 
even in English, the two functions of the epilaryngeal tube are active as means of enhancement; this is 
particularly the case for certain prosodic and vocalic environments. The study of this phonetic role of the 
epilaryngeal tube will be the next direction we take for our research. 



Consonant confusions in the perception of speech through facewear 

Natalie Fecher & Dominic Watt 

Empirical research on errors in phoneme perception, dating back to Miller & Nicely’s 
frequently-cited 1955 study, has shown that listeners mishear speakers’ productions in 
systematic ways. In these experiments, parameters such as varying types/levels of 
background noise, or the listeners’ native language, are commonly manipulated. The present 
study focuses on consonants that are misidentified by listeners when two novel independent 
factors are imposed: presentation modality and availability of facial cues. To reveal how the 
auditory and visual modalities interact, accuracy of consonant identification is compared 
when stimuli in the form of sound/video recordings of ‘talking heads’ are presented in 
audio-only (AO) and in audio-visual (AV, i.e. simultaneous audio + video) conditions. 
Additionally, consonant recognition is examined under different ‘guise’ conditions, whereby 
the speakers’ faces are partly or fully hidden by various face coverings (e.g., surgical mask, 
balaclava, motorcycle helmet, niqāb). It is hypothesised that adverse effects on speech 
perception caused by facewear may be brought about by a combination of altered speech 
production, modified speech acoustics (including filtering effects by the mask material 
involved) and impoverished visual cues. 

44 listener/viewers (26 F, 18 M) performed a consonant recognition task while being 
exposed to AO and corresponding AV speech stimuli (same audio stream to ensure 
comparability). The material was extracted from the Face Cover Corpus (Fecher & Watt, 
2011), an audio-visual database of high-quality recordings of 10 female and male British 
English speakers reading phonetically-controlled sentences while wearing a variety of 
forensically-relevant face coverings. Stimuli were nonsense /C1ɑC2/ syllables embedded in a 
carrier phrase. Participants were asked to judge syllable onsets only. Every participant was 
exposed to 612 target utterances (17 consonants x 2 speakers (F/M) x 9 face coverings x 2 
modalities). Playback of AO and AV stimuli in randomised order was controlled via an 
experimental interface which enabled stimuli to be replayed if desired and logged subjects’ 
responses. 

Of a total of 26,928 consonant judgements approximately 8% identification errors occurred. 
Analysis of these errors in terms of the phonetic (dis)similarity of target stimuli and 
responses is presented. Errors cluster in generally predictable ways according to manner of 
articulation, place of articulation and voicing, and also demonstrate the perceivers’ 
sensitivity to differences in presentation modality and type of face concealment. Probable 
sources of errors are discussed, as is the practical relevance of the results to forensic speech 
science, particularly with regard to the accuracy of lay earwitness testimony in forensic 
phonetic casework. 



The influence of different head positions on F3 

Yvonne Flory 

As is well known, formant frequencies depend on vocal tract shape. Both anatomically 
determined dimensions and constrictions made at certain points in the tube that is the vocal 
tract influence formant frequencies. The most obvious constrictions occur when speaking, 
so as to shape different vowels and consonants. To a smaller extent, differences of anatomy 
and articulatory dynamics lead to different formant behaviour. Although there is no such 
thing as a ‘voiceprint’, formants can be used successfully to discriminate speakers. Since 
formant frequencies are increasingly used in Forensic Speaker Comparison, it is of vital 
importance to create a wider understanding of how they vary not only between speakers, but 
also within the same speaker in different conditions. In this paper the focus is specifically 
on the effect of head positions on formant frequencies, a factor which has so far been 
largely overlooked (except for example Vanderslice 1969). 

As in the case of anatomical between-speaker differences, a change in head position is 
expected to lead to changes in the shape of the vocal tract. It is hypothesised that the effect 
of gravity on the soft tissue while the head is bent forward or tilted backwards, the 
compression or stretching of the walls of the vocal tract, and changes in larynx height, 
might lead to alterations in the vocal tract configuration that either raise or lower formant 
frequencies. 

A small pilot experiment on steady vowels has shown that especially F3 shows within-
speaker variation depending on the head position. A trend was observed for F3 to be lower 
when the head is bent down and higher when the head is tilted back, compared to a neutral 
head position. Dynamic formant measurements (cf. McDougall 2006) on words with the 
structure /f/ + Vowel + /l/ (e.g. fall) show a similar pattern. In these words F3 in the 
vowel also tends to be lower when the head is bent forward. Tilting the head back only 
influences the lateral, where F3 is higher than when spoken in the neutral head position (p 
= .003). Although only the last result is significant, this is data by one single subject. Since 
every speaker has their own idiosyncrasies the hypothesis that gravity is very likely to have 
an effect on formant frequencies predicts that there will be a more stable effect across a 
large number of subjects. 

Further experiments will incorporate a more extensive study of steady-state vowels and 
resonant sequences. They will include measurements of r-resonances where F3 plays an 
important role in both acoustics and perception. The results of these more extensive 
experiments will then be presented at the colloquium. 

 



Comparing Vowel Formant Normalisation Methods 

Nicholas Flynn & Paul Foulkes 

The process of normalising vowel formant data to permit accurate cross-speaker 
comparisons of vowel space layout, change and variation, is an issue that has grown in 
importance in the field of sociophonetics. A plethora of different methods and formulae for 
this purpose have now been proposed. However, there is still a lack of agreement over 
which available algorithm is the best to use. 

Recent studies (e.g. Adank et al. 2004, Clopper 2009, Fabricius et al. 2009) have compared 
techniques of normalisation and evaluated their effectiveness at normalising vowel formant 
data, but have varied considerably with respect to the number and range of methods tested 
and the criteria used to make the evaluations. 

In this paper, a comparison of twenty normalisation procedures is presented. The 
effectiveness of each procedure at normalising vowel formant data is evaluated through its 
performance at equalising and aligning the vowel space areas of twenty adult speakers. 
Better equalisation and alignment of different speakers’ vowel space areas implies more 
directly comparable measurements for sociophonetic purposes. The vowel formant data used 
is a large dataset originally collected for a sociophonetic study, and recorded under 
conditions typical of sociolinguistic research. 

It is shown that the vowel-intrinsic scaling transformations that are favoured in laboratory 
phonetics experiments, performed poorly in both comparative tests, suggesting that 
normalisation via procedures of this type is less than adequate for sociophonetic research. 

Vowel-extrinsic, formant-intrinsic methods performed the best at normalising the vowel 
formant data used, and it is argued that this category of normalisation procedure is best to 
use for normalising vowel formant data as part of a sociophonetic study. 



Tyneside open schwa: Acoustic properties and phonotaxis 

Peter French, Carmen Llamas, Dominic Watt & Lisa Roberts 

A well-documented feature of Tyneside English is the open variant [ɐ] of the final 
vowel that occurs in words of the lexical sets lettER and commA, and as the offglide 
of the NEAR and CURE diphthongs (cf. Strang 1968, McNeany 1971, Wells 1982, 
Jones-Sargent 1983, Moisl & Maguire 2006).  The present study takes this segment, 
Tyneside open schwa (TOS), as its focus. 

Using recordings of eight speakers made for a pilot study to the SSATT1 project 
(word list, reading passage, and unscripted conversation), findings on the acoustic-
phonetic properties of TOS are presented. These include: (a) range of F1 and F2 
values and location of TOS in vowel space relative to realisations of spatially 
proximal vowel phonemes (/a e ɑː ɔː ə/) from the same speakers; (b) relative intensity 
values, showing that TOS may be up to 40% (+3dB) louder than the vowels of 
primary stressed syllables in the same words; (c) duration data, indicating that TOS 
may be sustained for up to around twice the duration of stressed phonologically long 
vowels; and (d) pitch movement data (F0 absolute and SD), showing that TOS is 
typically accompanied by level pitch. 

The phonotaxis of TOS is also examined. The data indicate that, inter alia, the 
segment may occur in a rather wider range of phonological environments than is 
suggested by some previous studies, and that word-final TOS is strongly resistant to 
/r/-liaison, tokens being followed by glottal stop rather than a rhotic consonant in /r/-
sandhi environments (e.g. in better off, Pizza Express, etc.). 

These findings raise questions about the validity of describing unstressed vowels in 
British English as phonetically ‘reduced’ relative to stressed ones. In addition, a 
comparison of TOS vowels in the lettER and commA sets speaks to the debate 
concerning the retention of underlying historical /r/ in derhotacised varieties, and the 
analogical extension of /r/-sandhi patterns from linking into intrusive /r/ 
environments. 

 

 

 

 
1 ‘Stability and Shift in Accents from Tyne to Tees’. The data collection was supported by a 
University of York Pump-Priming Grant. 



L2 English stress production by Japanese native speakers 

Calbert Graham & Brechtje Post 

There are indications that the acquisition of L2 stress may be out of step with the 

acquisition of other L2 features, sometimes fossilizing at a relatively low level of 

proficiency together with other pronunciation features, and often leading to severely 

impaired intelligibility even for learners that are otherwise highly proficient. Yet, recent 

research has shown that stress can be learned implicitly – without instruction or even 

awareness on the part of the learner – which would appear to call into question any 

explanation of fossilisation that is based on the learnability of stress patterns. This 

raises the question to what extent the issue is one of erroneous phonological 

representation (at least for more proficient learners), or rather one of phonetic 

realization (in addition to other non-linguistic factors). If the latter, we would expect to 

see strong transfer effects in the phonetics as well as the phonology of stress at early 

stages of L2 acquisition, but at later stages, only continued phonetic transfer. At 

intermediate stages, L2 stress placement would show a combination of transfer effects 

and overgeneralizations driven by universal constraints on stress placement. 

This paper reports on an experiment investigating the acquisition of English stress by 

native speakers of Tokyo Japanese.  Given that in pitch-accented Japanese, accent 

placement is not determined by variable lexical stress, and pitch manipulation is the 

most reliable cue to accentuation, as opposed to the combination of phonetic parameters 



used in English, the study examined to what extent the characteristics of stress in the 

L1 influenced their L2 production of English stress at different stages of acquisition. 24 

Japanese ESL learners of 3 proficiency levels (basic, intermediate & advanced) were 

recorded producing target words with different metrical structures in a picture naming 

task. Initial results show that, whilst there was a general trend showing that error rates 

for phonological stress assignment varied with proficiency, only the ‘basic’ group was 

significantly different from the native speakers, suggesting that Japanese learners are 

able to assign English word stress appropriately already at a low level of proficiency. 

The durational and pitch feature contrasts of English stress produced by the Japanese 

learners were largely comparable to native English speakers for all proficiency levels. 

However, results for intensity suggest a non-use of this feature in realising stress, even 

by advanced learners. Vowel quality differences varied depending on vowel type and 

‘articulatory distance’ between target vowels. On the basis of these findings, we will 

argue that any model of L2 stress acquisition has to take both phonological and 

phonetic properties into account, where the effects of transfer and universal constraints 

may have to be dissociated for different types of properties. 



A Study of the Acoustic Characteristics of Japanese “Diphthongs” 

Isao Hara 

Diphthongs have conventionally been differentiated in respect of their prominence contour 
(i.e. rising vs. falling (Catford 1977) or crescendo vs. diminuendo (Wells and Colson 1971)) 
and/or their tongue movement trajectory (e.g. closing or fronting (Catford 1977, Laver 
1994)). In the acoustic domain, diphthongs show a gradual movement of formants on the 
spectrograms and the vowel quality at the start- and end-point of the vowel trajectory are 
typically different from the monophthong vowels whose IPA symbols are combined to 
represent a particular diphthong (Wells and Colson 1971, Laver 1994, Ladefoged and 
Johnson 2011).  

Although Japanese does not have diphthongs as part of its phonemic system, monophthong 
vowels can be combined into vowel sequences with each vowel associated with one mora. 
Therefore, in theory, vowel sequences in Japanese should be distinguished in speech 
production from diphthongs in other languages. But some researchers insist that some vowel 
sequences can be characterised phonetically as diphthongs (Hattori 1967, Takubo et al. 
1998, Kubozono 2001) and that the acoustic properties of vowel sequences may be similar 
to those of diphthongs in other languages (Saito 1997). In addition, Japanese phonology 
allows any combination of two monophthong vowels resulting in a wide range of possible 
opening and closing ‘vowel sequences’. Moreover, the Japanese word accent system permits 
any combinations of High and Low across a ‘vowel sequence’ leading to sequences with 
different prominence contours akin to the falling vs. rising contrast deployed in the 
description of diphthongs. 

This study investigates the extent to which the prominence contour and the nature of the 
articulatory trajectory, lead Japanese vowel sequences to be more or less diphthong-like in 
their characteristics. The materials are 6 word-internal vowel sequences whose 
monophthong vowels are said to be in peripheral positions in the vowel space of Japanese; 
/ai/, /ia/, /au/, /ua/, /iu/ and /ui/. Real words containing those vowels with a range of 
different accent specifications were identified and produced by 6 native speakers of Tokyo 
Japanese at a comfortable tempo. 

The recordings were analysed acoustically with a focus on the duration of the various 
components of the vowel sequence and on values of F1 and F2 as these varied through the 
production of the sequence. The quantitative analysis of the data evaluated the effects of a 
range of independent variables on these parameters. This poster presents the results of this 
analysis focusing on the effect of different types of prominence contour on the phonetic 
properties of vowel sequences, on the extent to which the Japanese vowel sequences evince 
phonetic properties typically associated with diphthongs. 



The Influence of LPC Order on the Accuracy of Formant Measurements Across Speakers 

Philip Harrison & Frantz Clermont 
The measurement of vowel formants by LPC analysis is a frequently used analytical 
technique in many areas of phonetic science. The analysis parameter with the greatest 
influence on the accuracy of the resulting formant measurements is the order of the LPC 
filter. Previous studies that have examined the effects of LPC order on the accuracy of 
formant measurements have shown that the optimum order and the resulting performance 
vary across speakers (Harrison 2004, Vallabha & Tuller 2004). However, such studies have 
considered measurements from only a limited number of speakers. In contrast, the present 
study examines formant measurements from 186 speakers from the TIMIT corpus. 
The first three formants were measured across a range of LPC orders using two LPC-based 
approaches within Praat, the speech analysis software (Boersma et al 2011). These were the 
standard non-tracking formant tool and the formant tracker. To assess the accuracy of the 
measurements they were compared with a set of ‘ground truth’ hand-corrected formant 
values from the MSR-UCLA VTR-Formant Database (Deng et al 2006), which was created 
to test the performance of formant measurement techniques. 
The results of these analyses will be presented to reveal the magnitude of the measurement 
errors as well as the extent of the variation that exists across speakers, formants and the 
vowel space, and between the two measurement approaches. The results will also show that 
the smallest errors are achieved at different LPC orders for different speakers and that the 
optimum order can vary across tokens for a given speaker.  
Results will also be presented from the iterative variant of the Cepstral Analysis by 
Synthesis (CAbS) tracker (Clermont et al 2007). The tracker removes the need to manually 
determine the optimum LPC order by cycling through a range of specified orders and then 
selects the optimum order that provides the best formant estimates based on a test of 
cepstral compatibility. This approach lends itself to the automated measurement of large 
numbers of formants where a constant LPC order across all tokens could result in a 
significant number of erroneous measurements. 
The implications for the manual and automatic measurement of formants that these results 
highlight will be discussed. 



Parallel processing of morphological and phonemic information: an eye tracking experiment 

Sarah Hawkins, Meghan Clayards, Marco Piccolino-Boniforti & Gareth Gaskell 

 
A central claim of Polysp (Hawkins and Smith, 2001; Hawkins 2003) is that, to understand 
speech, listeners use all available information, in whatever order, and with whatever degree 
of certainty, the situation dictates. This experiment reports a test of this hypothesis. It 
exploits the difference in acoustic structure of syllables dis- mis- re- and ex- when they 
function as a prefix, vs when they begin words without being a prefix (pseudo-prefixes). 

Each of 32 pairs of target words differing in true vs pseudo prefix status of the first syllable 
(4 mis- (mistypes/mistakes), 7 dis- (discolour/discover), 5 ex- (expatriate/expatiate), 16 re- 
(re-store/restore)) was read 6 or more times by an RP male, in a sentence which was 
identical to its pair before the target word, and identical or prosodically similar after it: e.g. 
A swan displaces water when it lands/displays its plumage to its mate. Each sentence was 
spliced at the end of the target syllable. Then, for each pair, 4 stimuli were made. Matched 
stimuli comprised the first part of one utterance spliced to the second part of another token 
of the same sentence. There were thus 2 matched stimuli, one for each target word, each 
made from 2 original tokens. The 4 parts of these matched stimuli were then recombined to 
make 2 mismatched stimuli: each first part was spliced to the second part of the other 
stimulus. E.g., A swan disp- from matched A swan displaces water when it lands was 
spliced to -lays its plumage to its mate from matched A swan displays its plumage to its mate. 

Thus 1 sentence pair produced a set of 4 experimental sentences chosen to ensure acoustic 
continuity and good naturalness, totalling 128 stimuli. There were 67 filler pairs. 

Photographs represented each sentence, similar in complexity within each pair. 36 native 
English speakers saw each picture along with its written (unheard) sentence, and then 
underwent test trials in which they saw both pictures of a pair, heard one of the 4 possible 
sentences, and clicked on the picture it described. Eye movements were tracked. To assess 
perceptual learning, subjects underwent 2 sessions, a week or more apart. Group A heard all 
matched stimuli on Day 1, all mismatched on Day 2. Group B heard all mismatches first, all 
matches second. Other attributes of the stimuli were counterbalanced within groups. 

The true- vs pseudo-prefix acoustic information influenced looks to the target stimuli. 
Differences arose while the dis- and mis- syllables were being heard and, for mismatched 
stimuli, persisted into or beyond the disambiguating target word stem. But looks to correct 
re- and ex- syllables were often slower, probably for a mix of acoustic, phonological and 
lexical reasons, despite re- and ex- changing phonemic as well as prefix status. 
Interestingly, Group B, who heard only mismatches on Day 1, were slower to look to 



matched targets on Day 2 than Group A was on Day 1. The results are discussed in terms of 
Polysp’s claims of context-sensitive, probabilistic, polysystemic perceptual processing. 



Utterance-final laryngealisation cues in Yemeni Arabic 

Sam Hellmuth 

This paper explores the distribution of utterance-final laryngealisation phenomena in spoken 
Yemeni Arabic (YA), descriptively analysed as ‘pausal forms’. Through a case study of 
narrative and naturally occurring data in Yemeni Arabic (YA), we argue that YA speakers 
orient to laryngealisation cues as Transition Relevance Places (TRP, Sacks et al. 1974). 

‘Pause’ (Arabic: [waqf] ‘stopping’) has formal status in traditional Arabic grammar. Pausal 
forms are most readily observed in standard or literary varieties, but are also claimed to be 
observed in spoken colloquial dialects (Hoberman 2008). Watson & Asiri (2009) show that 
marking of pause by gradient de-voicing and glottalisation is an areal feature found cross-
linguistically in southern Arabia. Cues observed include devoicing, glottalisation of long 
vowels and deletion of utterance-final VVN nasals:  

(1) a. ‘riyaal’ (unit of currency)   /rijaːl/   → [rijaːʔ]  
 b. ‘it means’ (discourse particle) /jaʕaniː/ → [jaʕaniːʔ] 
 c.  ‘sitting room, salon’   /diwaːn/ → [diwaː]~[diwaːʔ] 

We present the results of qualitative analysis of the distribution of these pausal phenomena 
in a small corpus, collected during original fieldwork in Yemen, which comprises both 
narrative monologues (as commonly used in Arabic dialectology) and naturally occurring 
conversation (collected using a Sense Relation Network elicitation tool, Llamas 2007).  

The results show that the distribution of laryngealisation cues in YA cannot be reduced to a 
syntactically-defined domain, nor do they co-occur exclusively with silent or filled pauses 
(contra McCarthy 2011). Instead, the data supports reframing of ‘pause’ positions, at least 
in YA, as interactionally defined - that is, as TRPs - with the strongest evidence coming 
from interlocutors’ treatment of incoming talk after a juncture marked by a pause but not by 
laryngealisation cues (as at the point marked with an arrow in the example below).  

These findings underline the importance of analysis of conversation (in addition to 
narratives and other speech styles) for a full prosodic description of a language. 



Syllable frequency effects on coarticulation and long-term motor learning 

Frank Herrmann, Stuart Cunningham & Sandra Whiteside   

Psycholinguistic research suggests that articulatory routines for high frequency syllables are 
stored in form of gestural scores in a syllabary (e.g. Levelt & Wheeldon, 1994). Syllable 
frequency effects on naming latency and utterance duration have been interpreted as 
supporting evidence for such a syllabary (Cholin, Levelt, & Schiller, 2006). Whiteside & 
Varley (1998a, 1998b) hypothesized that high frequency syllables should also display 
greater consistency and greater degrees of coarticulation in the speech signal. 

This paper presents the acoustic analysis of a data subset from a project investigating long-
term speech motor learning as a function of syllable type. Twelve native speakers of 
English were asked to listen to and repeat eight monosyllabic stimuli, which belonged to 
either of two categories (High vs. Low frequency syllables) and had word status. In 
addition, eight disyllabic non-word stimuli were generated using the monosyllabic stimuli as 
components (e.g. best & biz => best.biz). Participants were recorded on four separate 
occasions: at baseline (1), after three (2) and six (3) weeks of daily practice, and after 
further three (4) weeks without practice. 

An analysis of long-term learning effects revealed significant differences between the two 
syllable frequency categories for both durational and coarticulation measures. High 
frequency syllables showed greater degrees of coarticulation and greater consistency across 
recording sessions than Low frequency syllables. 

These data provide some further supporting evidence that different syllable categories may 
be encoded differently during speech production. Implications for phonetic research and 
theories of speech motor learning will be discussed. 



Closed quotient and manner of articulation in final VC sequences:  

comparison of south-west Saudi Arabian Arabic, western Libyan Arabic and British English 

Barry Heselwood, Janet Watson, Samia Naim, Munira Al-Azraqi & Reem Maghrabi 

The closed quotient (Qx) is the proportion of time the vocal folds are in contact during a 
cycle of vibration. Using electrolaryngography, Qx values were taken in the vowels of pre-
pausal VC sequences from four speakers of south-west Saudi Arabian Arabic, four speakers 
of western Libyan Arabic and four speakers of British English reciting single words and 
short phrases from prepared word-lists. Qx can either rise, fall or remain stable during a 
vowel preceding a prepausal consonant. In the case of a fall or rise, the value was taken at 
the start of the trajectory and at the end. In the case of a level Qx, the start and end points 
have the same value. The C of the VC sequence varied across the manner classes of 
voiceless stop, voiceless fricative, voiced stop, voiced fricative, and sonorant. 

Results show that the interaction of vowel Qx values and the manner of articulation of the 
following prepausal consonant is language- and variety-specific. In south-west Saudi 
Arabian Arabic, Qx values fall extensively before a voiceless consonant  (c.54% to c.35%) 
but fall hardly at all before a voiced consonant (c. 52% to c.49%); in fact, sometimes the 
value remains level or rises. Qx dynamics therefore distinguish between voiceless 
obstruents on the one hand and voiced obstruents and sonorants on the other.  In western 
Libyan Arabic, Qx values fall about the same amount regardless of the manner class of the 
following consonant (c.45% to c.37%) with a tendency for this to be greater before a 
voiceless fricative (c.45% to c.34%). Qx dynamics therefore do not appear to distinguish 
effectively between manners of articulation of a following prepausal consonant in western 
Libyan Arabic. In British English, Qx values rise before voiceless stops (c.42% to c.50%) 
but fall before all other manner classes (c.42% to c.32%). Qx dynamics therefore 
distinguish voiceless stops on the one hand from voiceless fricatives, voiced obstruents and 
sonorants on the other. These results are discussed in relation to glottalisation in English 
(Roach 1979) and in Arabic dialects (Watson & Asiri 2008). 



Phonetic variability in cleft palate: the contribution of word juncture and connected speech 
behaviours 

Sara Howard 
Children with atypical speech production have often been observed to be harder to 

understand in their spontaneous conversational speech than in their production of single 

words in the typical types of picture-naming tasks used in clinical assessment (Howard, 2007, 

Klintö et al, 2011; Speake et al, 2011).  Although for some children the differences may not 

have a significant effect on intelligibility and understandability, for others their ability to 

make themselves understood in everyday conversational contexts may be markedly affected 

(Howard, 2004). 

 

This study investigates the phonetics of speech production associated with cleft palate in 

single words and in connected speech, in order to explore the impact of connected speech 

processes, prosody, and word juncture on word production across contexts.  Two boys (aged 

9;5 and 11;0) with persisting speech impairments related to a history of cleft palate formed 

the main focus of the study; three typical adult male speakers provided control data. 

Audio, video and electropalatographic (EPG) recordings were made of the participants 

producing single words and longer utterances.  The data were transcribed using narrow 

phonetic transcription and the EPG recordings were analysed to explore lingualpalatal contact 

patterns across the different speech conditions.  Acoustic analysis was used to further inform 

the perceptual analysis. 

 

The two boys’ speech production differed across the speech conditions.  Both boys showed 

typical and atypical phonetic features in their connected speech production. One boy, 

although often highly unintelligible, resembled the adult speakers more closely prosodically 

and in his specific connected speech behaviours. The second boy produced developmentally 

atypical phonetic adjustments at word boundaries which appeared to promote intelligibility at 

the expense of naturalness.  Both children used atypical word boundary and connected speech 

behaviours, but both also managed at least some connected speech processes in very similar 

ways to the adult control participants, thus showing mixed profiles of strengths and 

weaknesses in the production of multi-word utterances. 

 

 



Interpretation of Tonally Unspecified Mandarin Monosyllables 

Christopher Huff 

The interpretation of written Mandarin monosyllables presented in pinyin was investigated 
for 22 native speakers. In the experiment five target syllables varying in phonological 
frequency and homophone density were presented without tonal information. Participants 
were asked to look at the given pinyin syllable, and write the first character they could think 
of which shared that pronunciation.   

The results show that there was generally a strong bias in responses to one particular 
character in each syllable, with between three and five low frequency characters in each 
syllable attracting one or two responses each. Some spread is to be expected in this type of 
free-choice writing task, but the concentration of responses given the number of potential 
candidates (81 in the case of one of the target syllables) is notable.  

The highest frequency character in the syllable was nearly always the most frequently 
written, regardless of homophone density. Interestingly, the presence of a strong candidate 
tended to exclude what might be characterised as the ‘second best’ candidate - for the three 
higher frequency syllables in the experiment the second most frequent character was never 
chosen. 

In addition to the frequency effect an interaction was found between frequency and 
homophone density, such that when the frequencies of the two most frequent candidates 
were comparable, characters from lower density tonal homophone cohorts were preferred. 
Such results indicate a strong role for frequency, and a lesser role for tone in Mandarin 
potential-homophone disambiguation. 

 

 



Effects of variability on numerical likelihood ratio calculations for forensic voice 
comparison 

Vincent Hughes & Paul Foulkes 

Forensic voice comparison (FVC) accounts for the vast proportion of casework undertaken 
by forensic phoneticians (ca. 70%, French p.c.). Typically, the expert is provided with an 
incriminating sample of the offender and a known sample of the suspect, and asked to 
assess the possibility that the same individual is present in both. The likelihood ratio (LR) is 
generally accepted as the “logically and legally correct” (Rose & Morrison 2009: 143) 
framework for the assessment of such comparison evidence (Robertson & Vignaux 1995). 
The LR ensures that the expert provides a gradient estimation of the probability of the 
evidence under prosecution (same-speaker) and defence (different-speakers) hypotheses, 
thus preserving the ultimate issue (Lynch & McNally 2003:96) of guilt for the trier-of-fact. 

In FVC these competing hypotheses are reduced to an assessment of the similarity and 
typicality of features across the two evidential samples. Typicality is dependent on patterns 
within the relevant population, and is quantified relative to a sub-section of that population. 
However the definition and delimitation of the relevant population in FVC has largely been 
overlooked as an issue which may compromise the reliability of LR output. Previous studies 
display a lack of consensus over the size of the reference sample and at best only an 
implicit awareness of the range of social and stylistic variability in speech production. 

This study therefore assesses the effects on LRs when key dimensions are varied: (i) the 
number of speakers, (ii) the number of tokens per speaker, and (iii) the dialect mixture of 
the reference sample. Using polynomial estimations of F1 and F2 trajectories from 
spontaneous GOOSE vowels, LR comparisons were performed against a reference set of up 
to 120 speakers and 13 tokens per speaker. Results suggest that same-speaker LRs are 
robust until sample size decreases below 20 speakers and fewer than three tokens. However, 
variance and error are continually reduced with the inclusion of more data. 

The dialect composition of the reference distribution was varied to test Rose’s default 
assumption that, in the absence of a specific alternative proposition, the relevant population 
should be “same-sex speaker(s) of the language” (2004: 4). LRs based on GOOSE are 
presented for four sets of mock suspect and offender data where only one set matches the 
reference distribution for dialect. Although the magnitude of same-speaker LRs and severity 
of error are considerably higher for the ‘mismatch’ test sets, results indicate that LRs are 
more stable when dialect defining acoustic information, in this case F1, is removed. The 
positive practical implication of this is that reliable LR estimations may be possible using a 
broader definition of the relevant population for features which are expected to carry less 
region-specific information, such as short vowels and hesitation markers. 



Liquid polarisation is phonetic dispersion, not Feature enhancement 

Mark J. Jones & Kirsty McDougall 

Liquid polarisation is a pattern reported in several varieties of English involving the 
frequency of F2 as a means of contrasting lateral and rhotic approximants (Carter & Local 
2007; McDougall & Jones 2011). Two different approaches can be applied in examining the 
way in which contrasts are distributed through phonetic space: phonetic dispersion (e.g. 
Liljencrants & Lindblom 1972), and Feature enhancement (e.g. Keyser & Stevens 1989). 
Dispersion of contrasts makes no predictions as to how contrasts will evolve over time 
(Boersma & Hamann 2008), whereas Feature enhancement presupposes that contrasts are 
represented as Features, and that specific Features combine together to enhance contrasts in 
the acoustic domain (Stevens & Keyser 2010). 

This study reports new male speaker data for an analysis of liquid polarisation in Australian 
English, and compares overall results with those reported for various varieties of English, 
including Leeds and Newcastle English (Carter & Local 2007). A cross-dialectal 
comparison reveals that F2 frequency is not consistently modified across approximants: in 
Leeds English, F2 is low in the lateral relative to the rhotic, in Australian, Newcastle and 
elsewhere, F2 is high in the lateral relative to the rhotic. 

These variations are unexpected within a Feature enhancement approach. Assuming that a 
lower F2 is the phonetic implementation of an enhancing Feature [+back] (or [+grave]), 
this enhancing Feature accompanies the specification [+lateral] (in the lateral) in Leeds, 
whereas it accompanies the specification [–lateral] (in the rhotic) in the other varieties 
examined. Rather than display a Feature-specific enhancement pattern, the contrasts simply 
disperse in phonetic space in such a way that F2 frequencies differ. 



‘Hearing’ talk in overlap 

Marianna Kaimaki & John Local 

To date there has been considerable amount of research on the phonetic and interactional 
detail of overlapping talk. Researchers, for example, have studied the interactional and 
phonetic resources people employ in designing competitive talk in overlap or non-
competitive talk in overlap and also how participants in conversation design talk which is 
recycled out of overlap. These studies have advanced significantly our understanding of 
how people use phonetic and interactional resources to manage everyday conversation to 
resolve issues of speakership, establish themselves as the current speaker or make sure that 
information has reached their co-participant.  

However, one particular interactional practice involving overlapping talk has not to date 
received systematic phonetic-interactional attention. We find sequences in which there is 
interactional evidence to indicate that even when participants are engaged in talking 
themselves, they are also attending to and understanding another participant's co-occurring 
talk. That is, there are sequences in which, on exit from overlap, a participant responds to 
and addresses talk that was coproduced with their own during the period of overlap. 

In this paper, we explore such sequences in an attempt to determine whether there are 
phonetic resources people use to signal their talk as 'hearable' by their co-participant. 
Preliminary analysis shows that talk that gets 'heard' in overlap does not display the 
phonetic characteristics of the competitive overlap phonetics observed by French and Local 
(1983) nor is it regularly produced with the kinds of phonetic modification which might 
have been predicted from studies of the Lombard effect (Youyi & Cooke 2008).  

We discuss the implications for existing models for speech production and perception.  



Learning to control phonetic timing for phonological purposes: the acquisition of 
gemination by Lebanese-speaking children 

Ghada Khattab & Jalal Al-Tamimi 

The following study traces the acquisition of contrastive length in consonants (e.g. ‘bana’ he 
built vs ‘banna’ coffee producer) and vowels (e.g. ‘katab’ he wrote vs ‘kaatab’ he 
corresponded) by 10 Lebanese-speaking children in their second year of life. Learning to 
control phonetic timing for phonological and grammatical purposes is a challenging task for 
the child due to their developing articulatory control and the lack of one-to-one 
correspondence between articulatory lengthening and meaning/grammatical change. Factors 
such as word/phrase-level stress, speech rate and syllable structure influence sound duration, 
so the child needs to learn how to factor these variables into the perception/production of 
short/long segments (Vihman and Kunnari, 2006; Kunnari et al, 2001). The task may be 
more challenging if the child is also exposed to languages which do not have contrastive 
consonant length, e.g. English and French, as is the case with the children in this study. 

Longitudinal data from 10 Lebanese-speaking children (5 in Lebanon and 5 in the UK) were 
collected between the beginning and end of the one-word stage (roughly between ages 1;3 
and 2;2). The children were recorded monthly at home while engaged in 30-min 
spontaneous interactions with their mothers. Recordings were made using high quality 
audiovisual equipment with lapel radio mics worn by the children inside custom-made baby 
vests. Data for this paper are drawn from 1150 target utterances across children and stages. 
These were disyllables with medial singleton/geminate consonants and preceding long/short 
vowels. The utterances were labelled and transcribed using narrow IPA transcription. Then, 
duration measurements for the medial consonants, their surrounding vowels and the whole 
word were made in PRAAT in order to calculate absolute and proportional durations.  

A short-long contrast for consonants (but not vowels) was present in both groups from the 
beginning of the one-word stage, which demonstrates the early acquisition of gemination in 
Lebanese Arabic (cf. studies by Kunnari et al, 2001; Aoyama, 2000 and others). This may 
be due to a collection of language-specific factors which increase the saliency of 
phonological length in Arabic, including the singleton to geminate ratio, the number of 
consonants that can be geminated, their frequency of occurrence in spontaneous 
interactions, and their functional use beyond the vocabulary. Multilingualism had no 
influence on the rate of acquisition of this feature, but qualitatively different learning 
trajectories were observed for Lebanon- and London-based children due to differences in 
the effect of language contact on the varieties being acquired. For instance, the relationship 
between singleton/geminate consonants and their surrounding vowels differed in the two 



locations, potentially suggesting different rhythmic patterns in the way geminate timing is 
implemented in the two linguistic settings.  



Aerodynamic evidence for denasalized stops in Korean 

Young Shin Kim & Michael Ashby 

Korean phoneticians (Gim, 1937; Lee, 1993) have generally described the nasal consonants 
of Korean as practically identical with those of English; a small number of English-speaking 
observers (beginning with Daniel Jones in 1924) have reported word-initial realizations 
which resemble (and are interchangeable with) voiced plosives. Our own recent work has 
provided auditory, acoustic, aerodynamic and perceptual evidence demonstrating 
comprehensive and widespread denasalization in present-day Korean. 

The current paper presents the results of an extensive aerodynamic study in which seven 
subjects read natural connected texts. Nasal airflow was monitored using a divided oro-
nasal mask and recorded using a multi-channel digital acquisition system. After annotation, 
the resulting data files were processed to yield representative dynamic patterns of nasal flow 
in stops and the following vowels covering denasalized realizations [m0, n0] from word-
initial position, sonorant nasals [m, n] (found word-medially) and voiced plosives [b d] 
(which are found as allophones of voiceless plosives in word-medial position in Korean). A 
total of 185 tokens of [m0], 74 of [m], 39 of [b], 142 of [n0], 88 of [n] and 147 of [d] were 
analysed. 

Selected nasal flow measures were subjected to (non-parametric) statistical analysis: the 
area under the nasal flow curve within a 100 ms window centred on the stop-vowel 
boundary; the time from the annotation point marking the stop-vowel boundary to the 
highest nasal flow (peak time); and the nasal flow at a time sample 12ms after the vowel 
onset. Results show that nasal flow was significantly different for the three types of 
consonants for both places of articulation, [m0, m, b] and [n0, n, d]. The denasalized types 
have nasal flow intermediate between sonorant nasal and voiced plosive realizations. 

The central finding of this study is that the word-initial allophones of Korean nasals are 
distinct from sonorant nasals in degree and/or timing of velum action, indicating that the 
description “denasalized” is entirely appropriate. 



Ethnicity and /t/ release in Sheffield English 

Sam Kirkham 

Sociophonetic studies have documented variation in the speech of second-generation ethnic 
minority speakers (Alam 2007; Stuart-Smith et al. 2011), yet few have quantitatively 
documented the phonetic outcomes of when multiple ethnic groups come into direct contact. 
This presentation examines variation in word-initial /t/ release in a corpus of adolescent 
speech collected in a multiethnic high school in Sheffield. The analysis provides both a 
quantitative acoustic phonetic account of variation in Sheffield English /t/ and an 
exploration of the phonetic outcomes of social contact between ethnic groups. In doing so, it 
also advances research on the acoustic specification of fricated/affricated stop realisations in 
British English (Watson 2006; Jones & Llamas 2008; Buizza 2011). 

Spontaneous speech data were collected via sociolinguistic interviews with 50 adolescent 
speakers from four different ethnic groups in Sheffield (White British, African Caribbean, 
Pakistani, Somali). All participants were native speakers of Sheffield English, aged between 
13 and 15 years old, and all attended the same high school. Tokens of /t/ in word-initial 
stressed syllable onsets were extracted from the data for analysis. A pilot study found 
differences in /t/ in White and Pakistani speakers of Sheffield English (Kirkham 2011), but 
subsequent analysis of these data revealed further variation along a number of acoustic 
dimensions. As such, acoustic phonetic profiling was carried out in order to identify clusters 
of acoustic parameters that distinguished different variants of /t/ release (Docherty & 
Foulkes 2005). Informed by this analysis, the data were then subjected to a series of 
acoustic measures, including duration, spectral moments, intensity, zero-crossing rate, and 
whole spectrum measures.  

The results demonstrate that, on the group level, different ethnic groups generally produce 
auditorily and acoustically distinct /t/ releases. White British adolescents produce /t/ with no 
visible burst transient, considerable frication, and greater modulation of aspiration intensity. 
Pakistani adolescents produce an audibly retracted /t/ with greater burst intensity and greater 
low frequency energy. Somali adolescents produce an auditorily dental /t/ with shorter 
duration, greater burst intensity, and low intensity aspiration. The relationship between 
phonetic properties is charted in order to document how clusters of phonetic parameters 
contribute to the percept of different /t/ release variants.  The phonetic results are also 
explained with reference to social dynamics in the community under study. While some of 
the phonetic variants identified by this analysis may be acquired via accent/language input 
in the home, their realisation is often highly variable and adolescents are able to exploit 
such variation in order to do social identity work in their high school peer groups. 



Competing for the Turn in Conversation: A cross-linguistic comparison 

Emina Kurtic, Bill Wells & Guy J. Brown 

It has been noted that “some aspects of human talk-in-interaction are not culturally variable 
but are rather part of a species-specific adaptation to the contingencies of human 
interaction” (Sidnell 2001:1286) and that turn-taking is most likely to be one such aspect of 
spoken interaction. In this paper we investigate to what extent these claims apply to the 
frequent turn-taking phenomenon of competition for the turn, which often results in 
overlapping talk.  

All previous work on overlap and turn competition agrees that some instances of 
overlapping talk are turn competitive and others are not. This raises a question: How do 
participants make it clear to each other whether they are competing or not when they 
overlap? Recent work has established that phonetic features (F0, speech intensity, pausing, 
and speech rate) are all relevant resources for turn competition in overlap in American 
English conversation (Kurtic 2011). In addition, Kurtic (2011) found that the deployment of 
these phonetic resources is influenced by non-phonetic factors such as the positioning of the 
incoming within the ongoing turn, the occurrence of the recycled turn parts (Schegloff 
1987) and overlap duration.  

These findings were obtained by using the method of decision tree modelling, which 
resulted in a model of turn competition in overlap. Using the same methodology we analyse 
overlaps occurring in two recently collected corpora of conversational talk in British 
English and Bosnian Serbo-Croatian. We then compare the resulting models of turn 
competition for each language and cross-test them using overlap collections from the other 
language as test data. In this way we are able to compare languages with respect to how 
participants use phonetic and non-phonetic resources for turn competition.  

We report the results with respect to the question of how turn competition is realized in 
different languages and cultures, and also discuss the suitability of the methodological 
approach to comparative interactional work. 

 

Sidnell, J. (2001). Conversational turn-taking in a Caribbean English Creole. Journal of Pragmatics 
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The coarticulatory impact of covert /r/ variants on the Scottish vowel system 
Eleanor Lawson, James Scobbie & Jane Stuart-Smith 

For almost a century elocutionists, phoneticians and sociolinguists have noted the 
centralization, and in some cases, neutralization of /ɪ/, /ɛ/ and /ʌ/ before /r/ in middle-class 
Scottish speech e.g. in the words birth, earth, hurt, see Grant (1913), Grant & Main Dixon 
(1921), McAllister (1955), Speitel & Johnston (1983) and Wells (1982b). Neutralization of 
prerhotic /ɪ/, /ɛ/ and /ʌ/ to a central vowel, e.g. [ə/ɚ], typically did not occur in working-
class Scottish speech, where today vowels can be neutralized to a low back vowel [ʌ], or, 
more usually, the qualitative differences between prerhotic /ɪ/, /ɛ/ and /ʌ/ vowels are partly 
or fully preserved, e.g. [bɪɻθ/bʌɻθ], [ɛɻ̈θ], [hʌɻt].  

The use of centralized vowels before /r/ was assumed to be an adaptation towards RP (the 
NURSE merger in Anglo English, see Wells 1982a §3.1.8): see for example McAllister 
(1955), Aitken (1979) and Johnson (1985). The discovery of covert bunched postvocalic /r/ 
variants in middle-class Scottish speech (Lawson et al. 2011), motivates an alternative, 
coarticulatory, explanation for this kind of vocalic merger. 

We carried out an acoustic-articulatory comparison of the coarticulatory effects of bunched 
and tongue-tip raised postvocalic /r/ variants on prerhotic /ɪ/, /ɛ/ and /ʌ/. Data came from the 
word-list section of a socially-stratified audio-ultrasound tongue imaging corpus collected in 
2008 in eastern central Scotland. The first three formants from nonprerhotic vowel 
midpoints and prerhotic /ɪ/, /ɛ/ and /ʌ/ vowel onsets were measured and compared. Analysis 
of the acoustic vowel space confirmed that distinct vowel quality modifications are 
associated with the two configurational variants of /r/.  

We extracted and averaged midsagittal tongue curves from the onsets of all prerhotic /ɪ/, /ɛ/ 
and /ʌ/ vowels for each speaker and compared them to the averaged tongue curves for each 
speaker’s /r/. While /ɪ/, /ɛ/ and /ʌ/ tongue curves for speakers using tongue-tip raised /r/ 
remained distinct from the /r/ tongue curve, the /ɪ/, /ɛ/, /ʌ/ tongue curves for those using 
bunched /r/ were very similar to each other and also to the shape of the bunched /r/ itself. In 
other words, bunched /r/ appears to exert a strong global coarticulatory influence over 
preceding unrounded mid vowels. The coarticulatory influence of bunched /r/ suggests a 
more complex picture than straightforward adaptation towards the vowel system of a 
prestige variety. Our data also suggest that the vocalic and rhotic consonantal elements in 
the rimes of birth, earth, hurt words for the middle-class speaker group in our study have 
merged, resulting in a rhotic vowel. 



L1 and L2 prosodic features in German-English consecutive bilingual speech 
Esther de Leeuw & Mirela Cherciov 

Research suggests that English and German tend towards language specificity in the 
realisation of pitch range (Eckert and Laver, 1994; Gibbon, 1998). For example, 
instrumental analyses have shown that German females exhibit a narrower pitch span and a 
lower pitch level, whereas a wider pitch span and a higher pitch level is characteristic of 
English speech (Scharff, 2000; Mennen, 2007; Mennen et al., 2007). 
The present study investigated pitch range in ten German-English bilinguals living in 
Anglophone Canada. These are consecutive bilinguals who had acquired German in a 
monolingual environment, and moved to Canada between the ages of 16 and 32, when L2 
acquisition began. At the time of recording, they had been living in Canada for between 18 
and 55 years. Their German and English speech was compared to two monolingual groups. 
The central question of the investigation was: To what extent do bilinguals approximate the 
norms of the control groups’ prosodic features in both German and English? 
As shown in the table below, preliminary results for the female participants suggested that 
the pitch level of the German monolingual females was lower than that of the English 
monolingual females and that there was a tendency for the female bilinguals to pattern 
intermediately. Moreover, the pitch span of the English monolingual females was on 
average wider than the German monolingual females’ and the bilingual females again 
tended to pattern intermediately to that of the monolinguals. 
 

Group N Mean pitch level in 
Hertz 

80% Range of 8.07 in 
semitones 

English females  7 198 (27.1) 9.78 (3.80) 

English of bilinguals 7 194 (21.0) 9.64 (2.54) 

German of bilinguals 7 193 (19.5) 9.20 (2.74) 

German females 7 185 (18.2) 8.07 (1.67) 

Finally, the investigation examined the potential occurrence of high rising terminals in the 
bilinguals’ speech. The use of high rising terminals has been reported in North America 
(Ching, 1982), whilst this is not known to be the case in Germany. A preliminary 
impressionistic analysis suggested a presence of high rising terminals in the bilinguals’ 
English speech, as well as a rise at the end of some intonational phrases in their German 
speech, where this did not occur in the German monolingual speech. As such, this 
preliminary data suggests that as a group German-English bilingual females realise prosodic 
features in both German and English intermediately to that of the monolinguals. 



L2 Rhythm Development by Mandarin Chinese Learners of English 

Aike Li & Brechtje Post 

Traditional studies on linguistic rhythm have classified languages as being ‘syllable-timed’ 
vs. ‘stress-timed’ (Lloyd 1940, Pike 1945, Abercrombie 1967, etc.).  Although researchers 
have failed to find evidence for the strict isochronicity in speech intervals that is implied by 
this typological distinction into rhythm classes, the perceived rhythmic differences that the 
classification tries to capture have been explained as emerging from distinct phonological 
and phonetic properties across languages, most notably syllable complexity and vowel 
reduction (Dasher & Bolinger, 1982; Roach, 1982; Dauer, 1983, 1987; Nespor, 1990).  

Prieto et al. (in press) examined the potential effects of syllable structure on the rhythmic 
differences cross-linguistically; and found that although syllable structure does indeed have 
an effect, it cannot fully explain the data. In fact, they found that an important source for the 
cross-linguistic differences in rhythm are the phrasal timing differences that can be 
observed across languages, namely durational marking of prosodic heads and domain 
boundary effects. Therefore, we can conclude that a range of systemic properties, including 
at least syllable complexity, vowel reduction, accentual lengthening and final lengthening, 
contribute to the characteristic rhythm of a language. 

In this paper, we present a study of prosodic development in L2 English in which we tested 
the hypotheses that (1) the systemic properties mentioned above are acquired in parallel 
with L2 rhythm development as well as other phonological properties that are unrelated to 
rhythm, and that (2) L2 learners with different L1 backgrounds will show commonalities in 
their prosodic development, as well as L1 transfer effects which decrease with level of 
proficiency. 

Preliminary analyses of L1 Mandarin Chinese learners’ L2 English syllable complexity, 
accentual lengthening, phrase-final lengthening as well as various rhythm metrics show an 
overall progression towards the target. In line with the hypotheses, L2 English voice onset 
time measured for the same learners suggests that the systemic properties that contribute to 
speech rhythm are acquired in parallel with other properties which are unrelated to rhythm 
development. The findings show that any model of L2 prosodic development must account 
for the multisystematicity of acquiring L2 pronunciation.  



How phonetic features project more talk 
John Local & Gareth Walker 
 
Investigations into the management of turn-taking have typically focussed on pitch and other 
prosodic phenomena, particularly pitch-accents. Through sustained phonetic and interactional 
analysis of a naturally occurring, 12 minute long, telephone call between two adult speakers of 
British English sets of talk-projecting and turn-projecting features are identified. Talk-projecting 
features include the avoidance of durational lengthening, articulatory anticipation, continuation 
of voicing, the production of talk in maximally close temporal proximity to a preceding point of 
possible syntactic completion, and the reduction of consonants and vowels. Turn-projecting 
features include the converse of each of the talk-projecting features, and two other distinct 
features: release of plosives at the point of possible turn-completion, and the production of 
audible outbreaths. We show that features of articulatory and phonatory quality and duration are 
relevant factors in the design and treatment of talk as talk- or turn-projective. 



Intonational and Rhythmic Speech Features in School-aged Children  
Joanne MacLeod, Anja Lowit & Elspeth McCartney  
 

Background and Aims: Although children’s speech and language acquisition has been 
thoroughly researched, their prosodic development has not been comprehensively charted. 
Extant prosodic acquisition research mainly concerns younger children (e.g. Snow & Balog 
(2002); Wells et al. (2004); Patel & Grigos (2006)), and has focused largely on phonetic and 
functional aspects of intonation. Although more recent studies have started to employ 
phonological intonation frameworks (e.g. Astruc et al. (2009); Payne et al. (in press)), much 
remains unknown about intonation and other prosodic developments in older children. To 
address this research gap, the present study investigated rhythm and intonation in children 
aged 5-13 years. Research objectives were: (i) to characterise speech rhythm and intonation 
in these children; and (ii) to investigate the relationship between the intonational and 
rhythmic features and other functional prosodic abilities. 
 
Methods: 20 typically developing participants aged 5-13 years were recruited from a West 
of Scotland village, with 5 children in each of the following age bands: 5-7, 8-9, 10-11 and 
12-13. Spontaneous speech samples were collected via monologues on everyday topics, and 
parts of the PEPS-C (Peppé et al. (2008)) were administered to assess functional prosodic 
skills in perception and production. Analysis focused on spontaneous speech, and 
comprised: phonological and phonetic intonation analyses (using Grabe et al’s. (1998) IViE 
framework, F0 mean and F0 variability measures); investigation of rhythm using the Varco 
V metric (White et al., (2007)) and speech rate (syll/sec) measures.   
 
Results and Discussion: Intonation and rhythm analyses are currently underway for the 
cohort. We will present results on two of Ladd’s (1996) levels of intonation analysis 
(systemic and realisational), and correlate these data with the phonetic findings. Results of 
the rhythmic analysis will be assessed for their relationship to speech rate and relevant 
intonational parameters, in particular IP length and frequency of pitch accentuation. All 
measures gathered from spontaneous speech data will be correlated with appropriate 
sections from the PEPS-C to investigate developmental trends across a broad range of 
prosodic functions.   
The discussion will focus on the relevance of our data for establishing developmental norms 
for prosodic acquisition, as well as their potential clinical application for children with 
developmental speech and language disorders. 



Henry Sweet on Finnish: a recently discovered manuscript 

Mike MacMahon & Michael Ashby 
 
This paper reports the discovery and preliminary investigation of a hitherto unknown 
manuscript by Henry Sweet (1845 – 1912).  
 
In 1898, Sweet was invited to deliver a series of lectures on phonetics at Cheltenham 
Ladies’ College.  This newly discovered manuscript indicates that whilst there, he also 
undertook a series of transcriptions of verse and prose extracts in Finnish. Two publications 
on Finnish language and literature have been identified as the sources of Sweet’s material. 
 
The notation Sweet used was a modified version of his ‘Current Shorthand’ of 1892, but the 
manuscript also contains occasional detailed annotations in Melville Bell's ‘Visible Speech’ 
(1867), which raises the question of the source of Sweet’s information about Finnish 
pronunciation.  Nothing is said in the manuscript about an informant, but a native speaker 
living in Cheltenham and associated with the College has now been identified as the most 
likely informant; her relationship to Sweet will be discussed. 
 
The manuscript came to light in 2010 in a collection of uncatalogued archive material in the 
library of University College London, where it had apparently lain unnoticed for about a 
century.  However, annotations indicate that Daniel Jones was aware of it, and regarded it 
as an important piece of work. A plausible route by which the manuscript may have come 
into the possession of UCL has been identified. 
 
This paper will outline the background to the manuscript, and especially what it can tell us 
about Sweet's sense of Finnish phonology. 



Spirantization of Persian Affricates  

Zahra Mahmoodzade & Jalal Masoumi Kozekanan  

It has been argued that Persian affricates /ʤ, ʧ/ spirantize to fricatives [ʒ, ʃ] in speech 
(Samareh 2006). This paper presents results from acoustic analysis of spirantization 
obtained by studying the affricate-fricative parameters in continuous speech. In the first 
experiment, five male speakers produced affricates three times before bilabial [p, b], dental 
[t,̪ d]̪ and palatal plosives [c, ɟ] in four prosodic constituents: syllable (σ), phonological word 
(ω), phonological phrase (φ) and intonational phrase (IP) (Nespor &Vogel 1986), yielding 
720 tokens.  

The results show that 33% (236 tokens) of affricates are produced with lack of closure and 
in the remaining 67%, (484 tokens), silence duration mean was 26.45ms for [ʧ] and 
29.48ms for [ʤ]. In isolated word forms, the mean silence duration for [ʧ] = 66.78ms and 
for [ʥ] = 65.30ms. Silence deletion has occurred more in /ʤ/ than /ʧ/ (/ʤ/ 128 > /ʧ/ 108 
tokens), more before dentals (dentals 134> labials 64> palatals 38), more before voiceless 
stops (voiceless 121> voiced 115), and more in phonological words (ω 97> φ 72> IP 
47> σ 20). Affricate spirantization occurs least in nonsense syllables which elicit careful 
and conservative speech. In affricates with closure, frication duration, rise time and rise 
slope make a significant difference between [ʤ] and [ʧ], but silence duration does not show 
a significant difference. In the second experiment, for investigating the phonological or 
phonetic nature of spirantization, the comparison of affricate-fricative parameters was done 
in continuous speech by measuring the acoustic cues of voiceless /ʧ/ and /ʃ/ in phonological 
word domain. For this purpose, voiceless post alveolar fricative [ʃ] was also produced three 
times by five male native speakers before [p, b, t,̪ d,̪ c, ɟ] and 90 tokens were produced. 
Statistical analysis shows that there is no significant difference in frication duration, noise 
amplitude rise time and slope between /ʧ/ produced without closure and voiceless /ʃ/ in 
phonological words. In certain tokens, affricate frication duration and rise time are even 
more than a voiceless post alveolar fricative, contrary to canonical speech (Mahmoodzade 
& Bijankhan 2007). It seems that in these affricates, with the reduction of affricate noise 
parameters to values similar to fricatives, the complete phonological spirantization of 
affricate to fricative has happened. In continuous speech, unlike isolated word forms 
reported by Mahmoodzade & Bijankhan (2007), frication parameters do not show reliably 
an affricate-fricative contrast. It seems that in [ʧ] with silent phase, the reduction of 
affricate noise parameters results in phonetic spirantization and Persian speakers, by not 
producing the stop phase of affricates, use the minimal affricate modification for solving 
phonotactic problem, according to Steriade’s (2001) P-map hypothesis of phonological 
contrasts. 



Prosodic constituent structure and anticipatory pharyngealisation 

Tareq Maiteq & Alice Turk 

This is part of ongoing PhD research aiming to quantify how anticipatory pharyngealisation 
in Arabic, varies as a function of prosodic boundary level (syllable vs. word vs. phrase vs. 
intonation phrase). Pharyngealisation is manifested in F2 lowering in emphatic compared to 
plain contexts. F2 was measured at offset, mid and onset points of both vowels in [V2 b V1 
# Emphatic trigger] sequences, where the strength of the # was varied syntactically. The 
duration of the final vowel V1 was also measured to assess how pharyngealisation was 
affected by temporal distance from the trigger. Six Libyans produced two repetitions of 62 
minimal pairs in all boundary conditions.  

a) Syllable (21 minimal pairs): [haba.Tit] “it landed” vs. [naba.tit] “it grew” 
b) Word (19 minimal pairs): [dababa#Daayʕa] “a lost tank” vs. [dababa#daafya] “a 

warm tank” 
c) Phrase (22 minimal pairs): [idababa+Daaʕat] “the tank is lost” vs. 

[idabaaba+daabat] “the tank is melted” 
d) IP (23 minimal pairs): [ħasb kalaam iddababa%Daaʕ]  “according to the tank, lost” 

vs. [ħasb kalaam iddababa%daaʕ] “according to the tank, melted” 

Linear mixed effects results show (1) that pharyngealisation on both vowels across syllable 
boundary is stable (2) effects of pharyngealisation on the final vowel, i.e. V1 across word 
and phrase boundaries, and (3) No evidence of pharyngealisation across IP boundary. An 
examination of V1 + pause durations suggests that the lack of coarticulatory effects on the 
final vowel, i.e., V1 across IP boundary may be due to the temporal distance from the 
trigger: all tokens in this condition had a pre-trigger pause. These results are consistent with 
the view that anticipatory coarticulation is qualitatively different within as compared to 
across word boundaries. They suggest that pharyngealisation within words may be 
phonological, whereas across word boundaries it is primarily a phonetic process, 
conditioned by the temporal proximity of the trigger. Implications for speech production 
models, speaker variability, and prosodic constituency structure are considered.  

  
Figure 1: Pharyngealisation (F2 lowering) at each measurement point and across four boundary levels  
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The acoustic properties of the “cooperative rise” in Malay English 

Noor Fadhilah Mat Nayan & Jane Setter  

This paper presents findings from a study which investigates the intonation patterns of 
Malay English in a World Englishes paradigm. The focus is on the acoustic properties of 
what is termed the cooperative rise (CR) in Malay English (see Author 2012).  The CR is a 
tone with specific discourse meaning which has been identified in the speech of Malay 
speakers of English (MSEs).   

The paper will describe the CR in terms of its physical properties and how it differs 
acoustically from the “normal” rise.  For example, the CR is shown to be much longer in 
duration compared to the rise, with a specific overall shape, similar to that identified by Lim 
(1996) in her study of intonation patterns in Singapore English.   

The paper refers to patterns of intonation in Malay speech (Bahasa Melayu) which could be 
affecting the realisation of the CR in Malay English. 



When your native language sounds foreign: L1 attrition in the speech of bilingual 
monozygotic twins 

Robert Mayr, Ineke Mennen & Sacha Price 

Researchers in second-language speech learning have known for a long time that L2 accent 
is affected by the learners’ L1 (e.g. Flege, Schirru & MacKay 2003). The opposite scenario, 
i.e. the effect of the L2 learning experience on L1 pronunciation, has, however, only 
recently received systematic attention (e.g. Dmitrieva, Jongman & Sereno 2010; de Leeuw, 
Schmid & Mennen 2010; de Leeuw, Mennen & Scobbie, in press; Mennen 2004). 

 Adding to this line of inquiry, the present study investigates the speech of a 62-year 
old bilingual monozygotic twin who emigrated to an L2-speaking environment 30 years 
ago. Changes in L1 accent were assessed by comparing her speech to that of her identical 
twin sister who remained in the L1-speaking environment, thus providing a unique control 
setting. A battery of tests was carried out on segmental and suprasegmental aspects of the 
twin sisters’ pronunciation in L1 Dutch and L2 English.  

The results indicate pervasive changes to the emigrated twin’s L1 accent in all areas 
examined, with attrition presenting in the form of cross-linguistic assimilation patterns. 
Interestingly, her L1 vowel space exhibited a systematic increase in first formant frequency, 
confirming claims that L1 and L2 sounds may be related to each other at a system-wide 
level (Chang, 2010; Guion, 2003). The findings presented here raise interesting questions 
about the conditions required for L1 attrition to take effect, and, more generally, about 
explanatory accounts on the interaction of phonological systems in bilinguals (e.g. Best & 
Tyler 2007; Escudero 2005; Flege 1995). 



Ejectives in Scottish English: A sociophonetic study of the realization of word-final velar 
plosives by female pupils in a Glasgow high school 
Owen McCarthy & Jane Stuart-Smith 

This study analyses the realization of word-final /k/ in read and casual speech by female 
pupils in a Glasgow high school, specifically focusing on the realization of word-final velar 
ejectives, and the phonetic, linguistic, and social factors that promote ejective use.  The 
literature on ejectives in varieties of English is still at an early stage and much of what we 
know of them is mainly anecdotal or comes from small-scale studies: they are more 
prominent word-, and turn-finally, they usually do not follow voiceless sounds such as [s], 
they are found in varieties of Northern and Scottish English, they are found in Asian 
English accents (e.g. Wells 1982, Macafee 1983, Chirrey 1999, Gordeeva & Scobbie 2006, 
Lambert et al 2007, Ogden 2009:163, Simpson 2010). Despite the informal observations of 
ejective production in particular accents, there seems to have been little sociolinguistic 
investigation of their distribution (MacMahon 2006; also Ashby & Maidment 2005: 107). It 
is also unclear whether ejectives are increasing in real time in English accents. 

This poster reports a study of word-final /k/ in 28 speakers, two groups of girls at a High 
School in Glasgow, from school year groups S3 (13-14 years) and S5 (15-16 years), who 
varied according to socio-economic background and ethnicity. High quality digital 
recordings were made in a quiet schoolroom using two tasks designed to elicit /k/ in words 
occurring in specific phonetic contexts (preceding vowel; cluster consonant) and in two 
speech styles: a reading passage and a paired map task. The data were then subjected to a 
narrow auditory phonetic analysis of the realisation of word-final /k/, and the realisations 
correlated with phonetic, linguistic, stylistic, and social factors.  

The analysis of /k/ revealed 12 auditory variants, including an auditory range of ejectives, 
from weak to strong ejectives (cf Ladefoged 1973, Warner 1996, Grawunder, Simpson, and 
Khalilov 2010). 74% of all realisations (1210 tokens) were heard as some kind of an 
ejective. Comparisons with wordlist data collected in 1997, for which only 2/56 tokens of 
syllable-final /k/ were heard as very weak ejectives, suggests a real-time change may be in 
progress in Glaswegian vernacular. The results show that ejectives are more likely in 
particular phonetic contexts such as in the cluster /ŋk/, as well as in sentence-final and turn-
final position; strong ejectives were also more common in read speech. Social factors of 
age, socioeconomic background and ethnicity also showed interactions with linguistic and 
stylistic factors in the patterning of ejective production. For example, while Glaswegian 
girls showed more and stronger ejectives than Glaswegian Asian girls, these differences 
were only apparent in specific contexts, such as sentence-final position. Sociophonetic 
patterning of this kind shows both how phonetic factors can promote variation, but also how 
social factors can modify and constrain variation (cf Simpson 2010). 



The perception and production of English stops and vowels by London-Bengali children  

Kathleen M. McCarthy, Bronwen Evans, Merle Mahon & Debi A. Vickers 

To date, there has been very little research on the phonetic development of children growing 
up in immigrant communities. These children are often exposed to differing amounts of the 
host country language, home language, as well as foreign-accented variants. The present 
study investigated the influence of this highly variable phonetic environment on the speech 
perception and production skills of Sylheti-English speaking children from the London-
Bengali community. 

Forty-five Sylheti-English bilingual and 16 monolingual English-speaking controls, aged 
between 3;10 and 4;11 years took part in the study. Categorization of a pea/bee and 
coat/goat voicing contrast, presented in quiet, was evaluated using a two-alternative forced-
choice adaptive identification task. Participants also identified real words containing 
different vowel and consonant contrasts in three different conditions: noise, quiet, and two 
different accented conditions (Southern British English & Sylheti-accented English). Speech 
production was investigated through an acoustic analysis of stop consonants (voice onset 
time) and vowels (formant structure). To index each child’s language exposure, usage and 
social networks, the main caregivers were interviewed using a home language environment 
questionnaire. 

The results demonstrated that in tests of speech perception, the London-Bengali children 
performed significantly poorer than did the monolingual-English controls. The differences 
in performance in both the noise and accented condition were notable. Preliminary analyses 
of the production data suggest some differences between the groups, where children with 
high Sylheti exposure produced Sylheti-accented variants for English. Overall, this suggests 
that children are initially sensitive to the phonetic variability in their community and acquire 
a phonetic repertoire that reflects this differing input. 



Voice Similarity and Long Term Formant Analysis 

Kirsty McDougall, Philip Harrison, Francis Nolan & Christin Kirchhübel 

To a listener, a group of speakers of the same accent, sex, age and social background will 
contain some individuals who sound rather different from each other, and others who sound 
very similar or even confusable. The perception of voice similarity is not well understood in 
phonetic terms and there is no established framework for its description. This study 
considers the potential contribution to Perceived Voice Similarity (PVS) of formants, in 
particular a speaker’s Long Term Formant distribution (LTF). The LTF summarises the 
resonance characteristics of the individual vocal tract, and reflects an individual’s anatomy 
and articulatory habits (cf. Nolan and Grigoras 2005). However, it has not previously been 
widely used in phonetic analyses considering speaker characteristics due to the technical 
challenge of extracting the detailed formant information.  

Recordings of 15 male speakers of Standard Southern British English (SSBE), aged 18-25, 
participating in a telephone call task, were selected randomly from the DyViS database 
(Nolan, McDougall, de Jong and Hudson 2009). Stimuli were constructed using two 
utterances of approximately three seconds duration per speaker. Each speaker was matched 
with all other speakers and with himself to form 120 pairings. Listeners rated the 
(dis)similarity of the paired voice samples on a nine-point scale from ‘very similar’ to ‘very 
different’. Multidimensional scaling (MDS) was applied to the ratings to derive five pseudo-
perceptual dimensions for correlation (Spearman) with acoustic variables.  

LTF analyses were performed for F1-F3 for each speaker. Preliminary testing showed it was 
more revealing to exclude non-formant bearing portions of speech from the formant 
tracking, so vowels and non-nasal approximants were segmented and labelled. Six second 
samples of spontaneous speech did not achieve stable LTF profiles; so these were extended 
so the profiles were based on 30 seconds of vowel/approximant material, yielding stable 
outcomes. F1-F3 frequencies of six tokens of the vowels /iː/, /æ/, /ɑː/, /ɔː/, /ʊ/ and /uː/ in 
/hVd/ contexts in read speech were also measured for each speaker. F1, F2 and F3 means 
were calculated for each of a speaker’s vowels, and a ‘global’ mean across the six vowels. 

The LTF distributions for each formant tended to be non-symmetrical, skewed either to the 
left or right for each individual and optimal techniques for summarising the LTF 
information are under investigation. Preliminary results based on the mode of each formant 
show significant correlations between LTF F2 and the first MDS dimension (0.526), LTF 
F3 and Dimension 2 (0.598) and LTF F1 and Dimension 3 (0.553), with the LTF 
correlations showing stronger relationships with lower MDS dimensions than the global 
measures. Implications of the findings for theories of speaker characteristics and 
applications in forensic phonetics will be discussed. 



Fundamental frequency range and intonation in the perception of foreign accent 

Ineke Mennen, Felix Schaeffler, Mikhail Ordin & Catherine Dickie  

One aspect of intonation that is often mentioned as deviant in L2 production is f0 range, but 
there is little empirical evidence either for this claim or for the role of f0 range in the 
perception of foreign accent. Prior studies have found cross-language differences in two 
dimensions of f0 range –level (overall f0 height) and span (f0 variation) – between female 
native speakers of British English and German (with a wider span and higher level in 
English) (Mennen et al., in press). 

This study investigates whether 30 female German L2 learners of English are able to 
produce these characteristic cross-language differences in pitch range, and whether their 
(in)ability to do so influences perceptions of foreign accent. It also examines the nature of 
transfer to determine whether L2 learners simply transfer the f0 range of their L1, or 
whether their reliance on L1 intonation patterns lies at the heart of the problem.  

We will present results for two types of pitch range measures: long term distributional 
(LTD) measures of f0 (e.g. mean/median f0, max-min f0, 90% range, standard deviations, 
etc.), and measures derived from linguistically relevant points in the f0 contour (e.g. 
accentual peaks or valleys, non-accentual peaks, etc, based on work by Patterson, 2000).  

Our first findings pertain to the LTD measures. They show that compared to monolingual 
English speakers, German L2 learners of English have – as expected – a narrower f0 span 
and lower f0 level in their English (in the majority of measures tested). Secondly, L2 
learners do indeed differentiate the characteristic cross-language differences in f0 range, but 
(i) the extent of this differentiation is smaller than that between monolingual speakers of 
English and German; (ii) differentiation is not reflected in all LTD measures; and (iii) 
differentiation is not observed in every speaker. Thirdly, given time, L2 learners are able to 
acquire some aspects of cross-language differentiation in f0 range: the longer their length of 
residence in the UK, the wider their f0 span (but not their f0 level).  

We expect to also report on our findings for the linguistic measures (analysis of which is 
ongoing). These will provide a preliminary account as to whether the L2 learners transfer 
the characteristic f0 range of their linguistic community, or whether they transfer the typical 
intonational structure (along with the typical frequency of distribution of tones) of their L1 
and f0 range differences arise as a consequence. Establishing this will increase our 
understanding of the way languages interact, and how this impacts on the perception of 
foreign accent.   

 



Two ‘timing’ phenomena that aren’t really about time 

Piers Messum 

A ‘genuine’ timing phenomenon would be the result of speakers ‘intending’ to make the 
temporal adjustment observed. We would imagine it being replicated through children 
imitating a pattern of timing differences they observe in the ambient language. However, a 
timing phenomenon may also be unmotivated by timing considerations, but instead be the 
by-product of a non-temporal process (e.g. the ‘rhythm’ of walking). 

Pre-fortis clipping (PFC) and the differential lengths of tense and lax vowels are two timing 
phenomena that mature native speakers are largely unaware of. While attempts in the past to 
find non-temporal explanations for them failed, there are, nevertheless, numerous anomalies 
in the now-general assumption of them being genuine timing phenomena. 

As a first example of such an anomaly, PFC is found in the speech of Swedish children 
aged 24 months. It disappears by 30 months, when children conform to the adult pattern of 
phonemic vowel length differences and no PFC (Buder and Stoel Gammon et al. 2002). But 
how could PFC have appeared by imitation, since it is not found in the ambient language? 

Secondly, in English the RP inventory of 11 full vowels is partitioned into the same two 
‘tense’ and ‘lax’ sets if it is sorted by (1) length differences, (2) articulation differences 
(more or less extreme displacement of the tongue) and (3) phonotactic differences (vowels 
being ‘free’ or ‘checked’). Yet under the conventional account, these three types of 
differences are causally unconnected, and there is no reason for them to have lead to the 
same partitions. The probability of English having selected vowels with these parallel 
characteristics is extraordinarily unlikely, suggesting a problem with the assumption of the 
characteristics being independent. If so, the length differences may be epiphenomenal. 

Were the vocal folds of children, or their oral cavities, completely different from those of 
adults, we would not be surprised if such a fundamental developmental difference had a 
significant effect on the final form of spoken language.  

Such a difference is found in the case of speech breathing: the child model is completely 
different from the adult one. And because English uses stress accent to create syllable 
prominence, the implications of this difference are potentially greater for English than for 
most other languages. In fact, the timing phenomena discussed above, and others, receive 
straightforward explanations as epiphenomena of speech breathing adjustments in 
childhood. The many anomalies in the data are then readily resolved.  

We have devised our own epicycles and eccentrics in phonetics to explain the patterns of 
timing we have observed in English. But with a proper understanding of speech breathing in 
childhood, we now have a telescope to study the problems. “Eppur si muove.” 



Velarisation of [ɫ] in Welsh-English bilingual speech: an acoustic investigation 

Jonathan Morris 

Impressionistic accounts of northern Welsh conclude that /l/ is universally realised as [ɫ] 
(e.g. Jones 1984: 49). Unsurprisingly given the well-documented intense level of contact 
(German 2006: 36), and relatively high degree of bilingualism in certain areas (Jones 2003), 
the same feature is noted in descriptions of the English of the region (e.g. Wells 1986: 390). 
This paper presents acoustic data in order to investigate the extent to which velarisation is 
subject to variation in the bilingual repertoire. It asks; (1) Are there differences in the 
degree of velarisation in speakers’ Welsh, in word-initial onset and word-final coda 
position? (2) To what extent does preceding/proceeding vowel context affect /l/ 
velarisation? (3) Is /l/ converged in the repertoire, or is degree of velarisation in these 
positions significantly higher or lower in speakers’ English? (4) Are there differences 
between two localities which differ primarily in terms of dominant language?  

The data under discussion is a subset of tokens elicited for a wider sociolinguistic study of 
bilingual speech in North Wales. It comprises word-list and interview tokens (n=3529) 
from 15 Welsh-English bilinguals, aged between 16 and 18. All speakers acquired Welsh 
from caregivers and the data were stratified in terms of sex and area. The areas chosen for 
comparison were Caernarfon (North West Wales) and Mold (North East Wales). These sites 
are comparable in terms of population but differ in terms of level of bilingualism (up to 
88% in Caernarfon compared with 29% in Mold, Aitchison & Carter 2004).  

The F1 and F2 values at the midpoint of the /l/ were obtained using Praat (Boersma & 
Weenink 2011). Similarly, F2 values at 30ms of the preceding and/or proceeding vowel 
were taken as a measure of degree of influence (cf. Van Hofwegen 2011). These values 
were converted to Bark for normalisation (Z1 and Z2; cf. Traunmüller 1990), and a degree of 
velarisation was calculated (Z2-Z1, cf. Syrdal & Gopal 1986). The degree of influence of the 
neighbouring vowel was calculated by subtracting the Z2 of the vowel(s) from the Z2 of /l/. 
Data were analysed statistically using RBrul (Johnson 2009). 

The results show that /l/ is darker in coda position in both speakers’ Welsh and English, and 
in the context of backer vowels. These findings show that /l/ velarisation is subject to the 
same constraints in Welsh-English bilingual speech as other varieties. Language proved to 
be a significant determiner of degree of velarisation (p<0.001), with Welsh tokens tending 
to be darker than English tokens in both the North West and the North East. The acoustic 
data has shown, however, that speakers do not treat /l/ as a converged feature in their 
repertoire and tend to have lighter realisations in their English, regardless of the level of 
bilingualism in their area.  



The phonetic outcome of language revitalisation: /u/ in Glaswegian Gaelic 

Claire Nance 

While many studies have considered change in obsolescent languages (e.g. Dorian 1981, 
2010, Broderick 1999) somewhat fewer have considered the linguistic and specifically 
phonetic outcome of language revitalisation. This study considers phonetic variation in 
young Scottish Gaelic speakers in Glasgow and looks at what contributory factors lead to 
productions more or less like traditional native Gaelic speakers. Although it is perhaps 
unsurprising that young Glaswegians do not sound like traditional Gaelic speakers, this 
paper asks why and how: which speakers diverge most from traditional models, and which 
least? Why is this? 

Data for this study are taken from 27 individual interviews conducted with 13-14 year olds 
at the Gaelic School in Glasgow. Although the official language of the school is Gaelic, 
students choose to only speak English to one another. Students are compared to a small 
subset of traditional speakers from the Isle of Lewis, the origin of most Gaelic medium 
teachers. I here examine the vowel /u/ which is undergoing change in Gaelic with younger 
speakers producing more fronted vowels (Nance 2011), and also in Glaswegian English 
where this vowel is front and low (Scobbie et al. 1999). 

Lexcially stressed tokens of /u/ were extracted in ELAN and labelled in Praat. Those tokens 
in the context of /l/, /r/ or velarised /n/ were excluded as this significantly lowers F2 in 
Gaelic (Nance 2011). The first three formants were derived in Emu (Harrington 2010) using 
an LPC order of 20. Measures of first three formants were taken at the point of maximum 
F2 within 25-75% of the vowel duration (Harrington 2010). 

Results indicate a combination of factors leading to varying /u/ productions in young 
speakers’ Gaelic. It might be expected that students who visit Gaelic-speaking family 
members in the Highlands and Islands produce more traditional vowels. While this explains 
some of the data, this is not the whole story. Patterns emerge in /u/ production which reflect 
the students’ engagement with Gaelic and also their engagement with schooling generally. 
Those less supportive of Gaelic, and less school-orientated, are more likely to produce their 
Gaelic /u/ fronted and lowered similar to Glaswegian productions. 

The implications of these results are as follows: firstly, speakers learning a language 
through revitalisation policies are unlikely to sound like traditional native speakers even 
when they are taught solely by such people. Secondly, phonetic variation according to 
several phonetic and social factors can occur even in a second language that students do not 
speak to one another. 



Forensic phonetic research into foreign accent imitation 

Sara Neuhauser 
 
This paper summarizes the most important results of an experimental study investigating 
foreign accent imitation as a possible form of voice disguise. The Foreign Accent Imitation 
Corpus (FAIC) is also described. This is a corpus that was collected within the project and 
consists of 35 native and 12 non-native German speakers reading various texts and 
producing spontaneous material in German (undisguised and with accent imitation for the 
native Germans) and their mother tongue (non-native Germans).  
 
The study’s objectives are to investigate foreign accent imitation from a production and a 
perception perspective. The main aims were: (1) Systematic investigation of variation of 
particular phonetic parameters in German spoken by native German speakers imitating a 
French accent and spoken by native French speakers producing authentic French accents. 
(2) Identification of phonetic markers which can help to distinguish between authentic and 
non-authentic French accents in German. (3) Testing listeners’ ability to judge accent 
authenticity and to identify/name foreign accents. 
 
In general this study has confirmed that speakers use variation on a phonetic level during 
foreign accent imitation and that they seem to share particular phonetic variations in their 
accent productions showing that particular stereotypes play a significant role for accent 
imitations. So, for example, reduction of VOT in initial fortis plosives and avoidance of /h/ 
and replacement by glottalisation were common features in their imitated French accents. 
These results show that variation of glottal behaviour is possible and it can be concluded 
that nonaspirated fortis plosives and absence of glottal friction seem to be some of the most 
striking and stereotypic characteristics of French-accented German. Further important 
results are i) that authentic accent productions in German do not seem be more consistent 
than imitated accent productions, and ii) that authentic accents may also exhibit a type of 
hyperarticulation, e.g. oral friction accompanying or substituting glottal friction. We should 
not conclude, however, that fake and authentic accents are indistinguishable from each 
other because results also showed that the accent imitations often match stereotypic 
concepts of foreign accents but not necessarily their actual characteristics. Authentic and 
imitated accents might be characterised by different types of inconsistencies, errors and 
overstatements and one task for forensic phonetic research into accent imitation is to study 
the different strategies used during accent production. 



The phonetic case for the involvement of native speakers in LADO 

Francis Nolan 

In recent years there has been a full and frank exchange of views between members of the 
International Association for Forensic Phonetics and Acoustics (IAFPA) and some linguists 
concerned with Language Analysis for the Determination of Origin (LADO). LADO 
sometimes plays a role in assessing the veracity of asylum seekers’ claimed origin, or 
determining the proper destination of deportees. Specifically, the phoneticians questioned 
the view expressed in clause 7 of the ‘Guidelines’ formulated by the ‘Language and 
National Origin Group’ published as LNOG (2004) (emphasis mine): 
 

7  The expertise of native speakers is not the same as the expertise of linguists. 
There are a number of reasons why people without training and expertise in linguistic 
analysis should not be asked for such expertise, even if they are native speakers of the 
language, with expertise in translation and interpreting. Just as a person may be a 
highly accomplished tennis player without being able to analyze the particular muscle 
and joint movements involved, so too, skill in speaking a language is not the same as 
the ability to analyze a language and compare it to neighboring language varieties. 

Although the intention was, I am assured, to exclude untrained native speakers being the 
primary or sole source of origin judgments, some phoneticians felt that the clause could be 
construed as undervaluing – even discouraging – native speaker involvement in the process. 
The present paper sets out the phonetic case for native speaker involvement. 

The argument is based on the multiplicity of parameters controlled in the physical act of 
speaking, and draws on existing quantitative evidence of the distinct gradient values chosen 
by speakers of different languages which are traditionally regarded as exemplifying the 
same IPA category, such as ‘retroflex stop’ or ‘implosive’. Linguists’ descriptions are not, 
therefore, equivalent to an analysis of the tennis player’s muscle and joint movements, but 
to a commentator’s description in terms of categories such as ‘serve’ and ‘backhand’; yet a 
significant element of what a speaker has acquired from his or her ambient speech 
community will consist in the subcategorical dynamics of articulation. Through human 
history, making the judgment ‘(not) one of us’ from speech has been a central skill – and 
indeed has been argued to underlie the rapid diversification of languages (Nettle 1999). 
Whilst it has not been demonstrated yet how far the ‘one of us’ judgment relies on gradient 
dynamics, the default assumption (until disproven) must be that appropriate native speakers 
can add delicacy of discrimination beyond that achieved in existing grammars. 

 

 



Expecting the unexpected: glottal stops in English and German 

Richard Ogden & Beatrice Szczepek-Reed 

 

It is well known that glottal stops occur in both English and German, though in neither 
language are they considered phonemic. In English, glottal stops have been shown to occur 
especially at major phrase boundaries (e.g. Dilley, Shattuck-Hufnagel & Ostendorf 1996); to 
be implicated among the phonetic exponents of plosives; to be associated with stressed 
vowel-initial syllables; and to be one way of joining vowels between words. In German, 
glottal stops are primarily associated with vowel-initial morphemes, and have occasionally 
been treated as a prosodic marker of word-initial (e.g. Firth 1948). They also occur in 
consonant clusters as realisations of voiceless plosives (Philburn 2011). Unreleased glottal 
stops have also been reported as having a turn-holding function in a number of languages. 

In this paper, we consider glottal stops in conversational speech that cannot be accounted 
for by regular distributional descriptions. For English, we consider cases of glottal stops in 
unstressed vowel-initial word position; and for German, we contrast cases with the presence 
or absence of glottal stop in phrase-initial vowel-initial words.  

The presence of glottal stops in English and the absence of glottal stops in German — that 
is, the cases that run counter to expectation — have the function of projecting ahead to a 
next activity, and so functioning as one marker of the continuation of a current turn. We 
will consider the implications of this finding for models of speech understanding, and argue 
that listeners can use the ‘unexpected’ presence or absence of a phonetic feature as part of 
the on-line parsing process.   

 



The acquisition of phonetic vowel reduction 

Elinor Payne, Ladan Baghai-Ravary & Lombardo Eftychia  

Studies on the acquisition of vowel reduction are limited and mainly focus on phonological 
vowel reduction (e.g. Freitas, 2007; Fikkert & Freitas, 2006; Peperkamp & Dupoux, 2002), 
i.e. how children acquire (categorical) allophonic vowel alternations dependent on stress, 
e.g. Portuguese [ˈʀɛgɑ] irrigation vs [ʀɨˈgɐɾ] to sprinkle. This is not to be confused with the 
separate (though in certain cases historically related) phenomenon of phonetic vowel 
reduction, which involves ‘online’ hypo-articulation of a vowel along one or more acoustic 
parameters, usually centralisation and/or duration. Since reduction is associated with 
unstressed vowels, its incidence in a specific language is claimed to contribute to the 
perceived rhythm of that language (cf Dasher & Bollinger 1982; White & Mattys, 2007). In 
particular, greater variability in the duration of vocalic intervals is characteristic of 
languages perceived to have uneven (or ‘stress-timed’) rhythm, e.g. English, in contrast with 
languages like Spanish which are perceived to have more even (or ‘syllable-timed’) rhythm. 
This results from a bundle of factors, including phonotactic properties (greater variation in 
syllable structure type) but also greater use of durational marking of prosodic structure 
(Prieto et al, accepted).  

With respect to acquisition, Payne et al (2012) show that though young infants (2 years) 
exhibit more even timing than adults, English-speaking infants are already showing greater 
variability in vocalic intervals than their Spanish or Catalan-speaking counterparts, 
suggesting that phonetic vowel reduction is acquired early on in English. To explore this in 
more depth, we investigate the spectral dimension of phonetic vowel reduction (examining 
the degree of vowel centralisation) present at different stages of acquisition (2, 4 and 6 year-
olds), for English, Catalan and Spanish, and compare this with adult targets. We also 
examine the degree to which spectral cues to reduction are associated with different types of 
prosodic marking (i.e. whether it is associated not just with lexical stress alternations, but 
also the location of prosodic heads and edges). Our results largely mirror the findings on 
durational reduction: ‘online’ vowel centralisation is less marked in early speech than in 
adult speech, but is more evident in English than Spanish/Catalan. There is also a preference 
for fully articulated vowels (i.e. diminished centralisation) in those positions of prosodic 
prominence that children single out in particular using durational cues, i.e. nuclear accented 
and phrase-final syllables. These findings would suggest that vowel centralisation is 
strongly associated, from an early age, with duration reduction and its language-specific 
significance in marking prominence alternations is acquired early on. 

  

 



Perception of English vowels by L2 learners:  impact of audio, audio-visual and video-only 
training 

Yasna Pereira & Valerie Hazan  

Research on the effect of English vowel training on speech perception in Second Language 
Learning (L2) has focused mainly on auditory training, even though some visual 
information on vowel identity is available to native speakers of English. The aim of this 
study was to investigate the impact of three different types of vowel training in L2 speech 
perception: auditory training (A Tr.), audio-visual training (AV Tr.) and video-only training 
(V Tr.). Five sessions of vowel training (Iverson & Evans, 2007), using the high variability 
pronunciation training approach (Logan et al., 1991), were given to three groups of 
participants with beginner level of proficiency. Each group was given a different type of 
training (A Tr: 17, AV Tr:14 & V Tr: 16 participants). All participants heard the same 
tokens in training, but presented in these different modalities. Pre and post training scores of 
the participants’ perception of English vowels were obtained using word-level test presented 
in A, AV & V conditions and a true-false sentence test presented in an AV mode. In the 
true-false sentence test, an accurate perception of the vowel in a keyword was necessary to 
correctly identify a sentence as true (e.g. ‘the sheep is eating the grass’) or false (e.g., ‘the 
ship is eating the grass’). A repeated-measures ANOVA was used on the overall correct 
means for the Vowel test (word-level test) with condition  and time as within-subject effect 
and Training group as a between-subject effect. Significant main effects of time 
F(1,44)=93.353, p<0.001, and condition F(2,88)=319,633 were found, and a significant 
interaction of Time and Condition [F(2,88)=9.311, p< 0.001]. However, there was no 
effect of training group F(2,44)=1.756, p>0.05, indicating that the different modes of 
training made a similar impact on the perception of English vowels in this test (see Table 
1). Perception of English vowels improved at the level of isolated words in A, AV and V 
conditions, even for the group that did not have any access to audio input during training 
(i.e. V Tr. group). However, there was no significant improvement in the true-false sentence 
test for any of the groups, so the effect of training did not extend to the comprehension of 
sentence-level materials. These findings suggest that although this type of phonetic training 
has shown to generalise well to novel speakers and words, it does not seem to generalise to 
the perception of the trained sounds in connected discourse. A different or more extensive 
type of training may be needed to improve phonetic perception in L2 beyond the isolated-
word context. Table 1:Vowel test results for the pre & post training scores. Means per stimulus condition 
(A,AV,V) and training groups. Standard deviations in brackets and difference (Dif) between pre & post means 
in separate column.  
Tr. Group A-Pre  A_Post  Dif AVPre AVPost            Dif V_Pre            V_Post            Dif 
Audio Tr. 67   (12) 75    (7) 8 65  (10) 74    (8) 9 47   (6) 51   (6) 4 

AV Tr. 61   (13) 70  (11) 9 62  (12) 70  (11) 8 44   (6) 46   (8) 2 



Video Tr. 62    (8) 69    (6) 7 63   (9) 69   (7)  6 46   (5) 48   (7) 2 

 



  Stop glottalization in Irish English 

Elke Philburn 

It has been well documented that stops which involve some form of glottal constriction 
(here referred to as ‘glottalization’) occur in varieties of English in many parts of the world. 
This includes varieties of British English (Trudgill 1974, Milroy et al 1994, Docherty & 
Foulkes 1999), American English (Byrd 1994, Eddington & Channer 2010, Roberts 2006), 
New Zealand English (Bayard 1990, Holmes 1995) and Australian English (Tollfree 2001). 
Irish English, in contrast, has had comparatively limited attention in this respect. In Irish 
English, stop glottalization has been attested among working class speakers of Ulster Scots 
in Coleraine (Kingsmore 1995: 153ff.) as well as Ulster Scots in general (Harris 1984: 131). 
It has also been found to occur in local Dublin English (Hickey 2004: 44; 2007: 323) and 
Belfast vernacular (Harris 1984: 131; Hickey 2007: 116). In the remaining parts of Ireland 
glottalization of stops is believed to be absent (Hickey 2007: 116).  

This paper presents first results form a detailed examination of stop glottalization in Irish 
English and provides evidence that stop glottalization is not as geographically limited as 
assumed and appears to be a spreading phenomenon. The study is based on a selection of 
298 data sets from the ‘Sound Atlas of Irish English’ (Hickey 2004), covering all four Irish 
provinces and 32 counties. The corpus provides sound recordings of speakers, aged from 16 
to 80 years, reading a list of 54 different meaningful sentences. Data analysis was carried 
out auditorily and acoustically, focusing on the identification of stop glottalization 
throughout the utterances. Criteria for identification were: lowered F0, irregularly spaced 
glottal cycles, and an auditory perception of creakiness (Dilley & Shattuck-Hufnagel 1996). 
The results confirm the strong presence of stop glottalization in Ulster Scots, with speakers 
from County Antrim displaying this feature to a noticeably greater extent than the 
remaining counties. Stop glottalization in Dublin and Belfast was also confirmed but 
appeared to be only moderately more prevalent than the remaining areas other than those in 
which Ulster Scots was spoken. In these remaining areas, contrary to previous suggestions, 
stop glottalization was not found to be absent but occurred to various extents in all 32 
counties.  

Glottalization of /t/ before /w/ was found with the great majority of ‘glottalizing’ speakers, 
followed by /t/ before nasals and before laterals. Glottalization of /p/ and /k/ was only found 
with speakers who displayed glottalization of /t/ in a wide range of phonetic environments. 
There also appeared to be a correlation between the age of speakers and their employment 
of glottalized stops: while only 7% of 70-80 year old speakers displayed this feature to 
varying extents, the percentage among teenagers was 83%, suggesting a spreading of stop 
glottalization in Irish English. 



Pragmatic constraints on prosodic marking in lexical repair 

Leendert Plug & Paul Carter 
In this poster we present a phonetic and pragmatic analysis of instances of lexical repair, as 
in Thursd- Friday, taken from a corpus of spontaneous Dutch speech. In a seminal paper on 
the phonetics of self-repair in Dutch, Levelt & Cutler (1983) observe that instances of repair 
may be prosodically ‘marked’ or ‘unmarked’: the repair component ― Friday in the 
example above ― may be noticeably different from the reparandum ― Thursd- ― in its 
prosodic design, or it may be similar to the extent that little prosodic discontinuity is 
observed. Moreover, Levelt & Cutler suggest that the choice between the two types of 
design may be constrained by the pragmatic import of the repair. In particular, they observe 
that when a repair corrects a linguistic or factual error, it is more often prosodically marked 
than unmarked; when a repair refines a correct, but pragmatically infelicitous formulation, 
on the other hand, it is more likely to be unmarked. The distinction between ‘error’ and 
‘appropriateness’ repair has been taken as fundamental in subsequent work on self-repair. 

However, since Levelt & Cutler’s work little has been done to examine the phonetic details 
of prosodic marking, or to further explore the extent to which marking is subject to 
pragmatic or other contextual constraints. In this poster we report on ongoing research that 
asks whether Levelt & Cutler’s observations can be generalised to instances of self-repair 
taken from a contemporary corpus of spontaneous Dutch speech, and adopts the hypothesis 
that we can learn more about pragmatic constraints on prosodic marking by examining the 
local discourse context in which repairs take place than we will if we only distinguish 
between ‘error’ and ‘appropriateness’ repairs. In fact, preliminary analysis suggests that the 
error-appropriateness distinction has little power in predicting the pitch and intensity 
characteristics of repairs. Moreover, noticeable prosodic marking appears to be considerably 
less frequent than Levelt & Cutler’s observations suggest, and those instances that are 
prosodically marked form a fairly homogeneous set in terms of their pragmatic function in 
the local discourse context.  

In this poster we extend our analysis to approximately 300 instances of lexical repair taken 
from the Spoken Dutch Corpus. We use F0 and intensity measures to group instances and 
identify those we can label ‘prosodically marked’. We test whether Levelt & Cutler’s error-
appropriateness distinction yields statistically significant effects, both in predicting raw F0 
and intensity measures, and in predicting the likelihood with which a given instance of 
repair is ‘prosodically marked’ or not. We then use qualitative methods along discourse-
analytic lines to establish whether prosodically marked instances share pragmatic features 
that set them off from prosodically unmarked instances.   



Disentangling linguistic and paralinguistic intonational information: 

An fMRI study 

Brechtje Post, Iwo Bohr, Emmanuel Stamatakis, Francis Nolan & Chris Cummins 

Intonation in speech can be argued to signal categorical linguistic meaning and more 
gradient ‘paralinguistic’ meaning (e.g. interrogative versus declarative as opposed to more 
or less surprised). For a number of reasons, it is difficult to tease apart linguistic and 
paralinguistic intonation, since both are signalled simultaneously, involving the same 
acoustic parameters in the speech signal. To complicate matters further, categorical 
differences in intonational form (e.g. fall versus fall-rise) can also be used to signal 
paralinguistic meaning (e.g. fall-rise signalling surprise). Most neurobiological studies of 
intonation have ignored the distinction between linguistic and paralinguistic uses of 
intonation altogether, often testing the one without controlling for the other. This implies 
that there is a potential confound between the two in these studies, which has inevitably led 
to widely diverging – and conflicting – conclusions about the neural substrates of intonation 
(cf. Mayer et al., 2002). 

In this fMRI study, we disentangled variation in form and function in intonation by 
applying two conditions (linguistic and paralinguistic) to the same set of stimuli, in which 
we systematically varied the intonation contour in a forced-choice response task. The 
objective was to test the hypothesis that the same variation in form elicits different patterns 
of neural activation depending on the function of the intonation contour, where linguistic 
intonation predominantly activates a network including bilateral superior temporal areas and 
left inferior frontal areas – areas which have been found to be implicated in processing 
other types of categorical phonological information in the speech signal – while 
paralinguistic intonation could be more strongly right lateralised. 

Activations in the linguistic condition agreed with our hypothesis, but in the paralinguistic 
condition, activations also occurred in bilateral temporal areas, although they were restricted 
to much smaller regions. Activations only differed significantly between the two conditions 
in bilaterial temporal gyrus. Using a parametric design to examine areas that were sensitive 
to the magnitude of utterance-final F0 rises, we also identified a bilateral distributed 
network of associative areas in temporal and parietal regions specific to the linguistic 
condition, but restricted to the right inferior frontal gyrus for the paralinguistic condition. 

These results show that intonational function plays a crucial role in the neural processing of 
speech prosody, where different but overlapping networks in both hemispheres contribute 
differentially to the neural processing of different intonational functions. In addition, the 
processing of linguistic information was found to resemble that of other categorical 



phonological information in the speech signal. This finding can be interpreted to support 
theoretical models of intonation in which linguistic and paralinguistic information are 
crucially distinguished. 



J.R. Firth's RP:  a sociophonetic perspective 

Joanna Przedlacka & Michael Ashby 

Before becoming the holder of the first Linguistics Chair in Britain at SOAS and one of the 
seminal figures of the field, J.R. Firth (1890–1960) worked for ten years as a Senior 
Lecturer in Daniel Jones’s Department of Phonetics at UCL. Alongside that of other 
phoneticians of his era, his speech is documented at the UCL Phonetics Collection, 
consisting of over 400 recordings that were transferred to the British Library Sound Archive 
in 2008. The material in these recordings allows a study of variation in RP in the era.  

The present paper offers a phonetic analysis of recordings preserved in the collection, dating 
to the mid-1930s when Firth was in his 40s. One of them is Firth’s reading of The Parable 
of the Prodigal Son from St Luke’s gospel and another a dialogue titled At the Stationer’s, 
made for English teaching purposes and recorded with Daniel Jones. A comparison of their 
RP reveals conspicuous differences between the two speakers, with several features of 
Firth’s RP being less noticeable or absent in Jones’ speech. As the latter was only nine 
years Firth’s senior, these differences are unlikely to have been age-related.  More likely, 
the phonetic and selectional variants in their speech reflect the discrepancy between native 
and adoptive RP of the times. Our findings are considered in the light of the contemporary 
editions of the EPD and models propagated by the elocutionists of the era. 

 



Contextual weakening of /l/ in Spanish: an EPG study 

Michael Ramsammy 

Impressionistic descriptions of Spanish note that coda liquids are often subject to weakening 
effects in different phonological environments (Hualde 2005: 188ff.).  For example, some 
dialects exhibit a pattern of word-final liquid deletion (e.g. [pa.ˈpe] papel ‘paper’) that is 
typically described as categorical; and furthermore, other varieties are argued to display 
discrete /l/-vocalisation in preconsonantal and prepausal environments (e.g. [ˈai.̯ɣo] algo 
‘something’, [ba.ˈui]̯ baúl ‘chest’ — Jiménez-Sabater 1979).  Nevertheless, a number of 
studies on English have shown that /l/-reduction and vocalisation display clear evidence of 
gradience (Hardcastle & Barry 1989; Sproat & Fujimura 1993; Scobbie & Wrench 2003); 
however, no empirical studies seeking to examine the contextual variability of /l/ through 
the use of articulatory imaging techniques have been carried out previously for Spanish. 

In view of the lack of existing data, this paper reports the results of an experimental study 
that uses electropalatography (EPG) to examine contextual /l/-weakening effects in 
Peninsular Spanish.  Four speakers were recorded producing word-final /l/-realisations in a 
range of phonological environments: these included (i) prevocalically; (ii) prepausally; and 
(iii) preconsonantally before obstruents contrasting in place and manner-of-articulation.   

(1) 

 

Results reveal that /l/-weakening is conditioned both by segmental and prosodic factors (cf. 
(1) above).  For all four speakers, measurements of Anterior Palatal Contact and Centre-of-
Gravity confirm that prepausal /l/-realisations display greater amounts of linguo-palatal 
contact and greater tongue displacement than word-final prevocalic realisations.  This result 
therefore provides further evidence that /VCV/ contexts in Spanish favour the gradient 
reduction of sonorants (Honorof 1999, 2003) as well as voiced obstruents (i.e. Iberian 
spirantisation — Hualde et al. 2010).  Moreover, the degree of weakening of coda /l/ is 
significantly affected by both the place and stricture targets of following consonants.  I 
argue that this finding motivates an analysis in which /l/-reduction obtains, not by discrete 
phonological operations, but rather by controlled gradient blending of contiguous gestural 
targets. 



Acoustic Cues of Distress in Actors and Victims 

Lisa Roberts 

This study investigates the extent to which specific acoustic measures can be used to 
identify distressed speech, and reports on acoustic variation of distress speech productions 
from victims in real-life emergency situations and trained actors. This has practical 
importance as forensic speech scientists are sometimes asked to determine whether and to 
what extent vocalisations occurring in emergency calls reflect real distress. Currently, 
forensic practitioners are prohibited from making assessments on the psychological state of 
victims (and other persons) in audio recordings by the International Association of Forensic 
Phonetics and Acoustics (IAFPA) due to limited research in this area.   

 
Recordings from six authentic criminal cases involving violent attack (some of which also 
include non-distress reference material) are compared with recordings from twelve trained 
actors. Using modified 999 transcripts from the authentic cases as stimuli, actors were 
recorded live during a workshop under three conditions: 1) non-distress, i.e. baseline 
material from a reading passage; 2) ‘unrehearsed’ distress, i.e. material recorded at the 
beginning of the workshop without physical and mental warm up; 3) ‘rehearsed’ distress, 
i.e. material recorded at the end of the workshop after having undergone a series of physical 
and mental warm ups. Recordings are analysed in Praat and parameters under investigation 
are F0 mean and variability, intensity, vowel formant frequencies (F1, F2, F3) and speech 
tempo.  
 
With the exception of vowel formant frequencies, results show that these acoustic 
parameters can be used to distinguish between non distress and distress conditions for actors 
and victims (where control recordings are available), but are not helpful as discriminating 
features between actors and victims. Findings reveal statistically significant increases in F0 
mean and variability and decreases in intensity and speech tempo between distress and non-
distress conditions. No significant change is observed in parameters between actors and 
victims, nor actors’ ‘rehearsed’ and ‘unrehearsed’ distress conditions. 

These findings support the view that forensic speech scientists should continue to refrain 
from making psychological assessments, as least based on these four acoustic parameters, as 
these cues are insufficiently informative. 



Listeners’ Tongues  

Sonja Schaeffler & James Scobbie 

Recent articulatory research in our lab suggests that participants reliably keep their tongues 
still when listening to somebody else speak, for example when listening to a dialogue 
partner, or even a pre-recorded audio prompt. This is in stark contrast to speech preparation 
in silent laboratory set-ups where we regularly observe a variety of of non-linguistic 
behaviours such as tongue bracing, clicking, groping, etc. (Scobbie et al., 2011).  

To illustrate and analyse this intriguing peculiarity in pre-speech behaviour we will present 
data from three different corpora: 

(1) Ultrasound Tongue-Imaging data of speakers in a quasi-spontaneous dialogue task  

(2) Ultrasound Tongue Imaging data of speakers in a prompted speech task (with and 
without audio prompts) 

(3) EMA (Electromagnetic Articulography) data of speakers in a quasi-spontaneous 
dialogue task 

On the basis of this data we will quantify and qualify the timing and formation of 
preparatory tongue movements (or lack thereof) in relation to audible speech. We will also 
explore how other preparatory behaviour such as breathing and swallowing fit in with this.  

Methodologically, the phenomenon of ‘reliably still tongues’ is interesting because 
articulatory speech labs have made considerable efforts in the past to inhibit non-linguistic 
pre-speech behaviour, like asking their speakers to produce a sustained [↔] or [s] up to the 
actual target production. Playing audio-prompts could prove to be an easier, ecologically 
much more valid way of priming stable pre-speech postures. 

Theoretically, predictors of pre-speech tongue movement vs. stillness are interesting 
because they provide insights into the much under-researched supra-laryngeal preparations 
that take place before the acoustic onset of speech. 

Longer term, our findings could also have implications for research on speaker 
accommodation (e.g. looking at the exact formation of still tongue positions) and turn-
taking (e.g. in view of listener behaviour at turn-relevant places). 



The use of ultrasound in phonetic training: the case of cardinal vowel 8 

Felix Schaeffler, Laura Quinn & Sonja Schaeffler 

A crucial part of the training of Speech and Language therapists (SLT) is the 
acquisition of practical phonetic skills, both in production and perception. Vowel 
production training often poses particular difficulty to SLT students, due to the large 
variation of vowel qualities across varieties of English. Anecdotal evidence suggests 
that cardinal vowel 8, /u/, is especially difficult for a range of speakers, due to 
pervasive u-fronting in UK and Irish varieties of English (e.g. Harrington et al. 2008, 
Hickey 2004, Stuart-Smith 2004, Wells 1982).  

This study explored whether a one-off and short-term training of /u/, supported by 
Ultrasound Tongue imaging (UTI), would improve target production in phonetically 
untrained SLT students.  

Eight first-year SLT students without prior vowel production training participated in 
a cardinal vowel 8 tutorial lasting approximately 20 minutes. Four participants 
served as a control group and received the tutorial without UTI support, the other 
four participants received additional UTI training, which allowed them to link their 
produced vowel quality to visual feedback about the position of their tongue. 
Students had either Scottish, Northern Irish or Southern Irish accents and accent type 
was balanced between groups. For UTI feedback, a BK Medical Merlin Type 1101 
Ultrasound Scanner with a handheld probe was used. 

Sample utterances of /u/ attempts were recorded in both groups before and after the 
tutorial. Independent of condition, there was a significant decrease of F2 values after 
tutorials (Wilcoxon rank-sum test, p<.05), and a significantly larger decrease of F2 
values in the UTI condition (Mann-Whitney U-test, p<.05). Average F2 difference 
was -1202Hz for the UTI group and -559Hz for the control group. Blind assessment 
of productions by a group of trained phoneticians indicated more successful 
approximation of /u/ in the UTI group, corroborating F2 results. 

Our results suggest that UTI can provide useful visual feedback for pronunciation 
training, with promising implications for Speech and Language Therapy and L2 
pronunciation teaching. 



Development of prosody in Spanish-English bilinguals 
Elaine Schmidt & Brechtje Post 

 
While a number of studies have attempted to quantify perceptions of rhythm with the help of 
rhythm metrics, relatively little is known about the acquisition of the features that contribute to 
rhythm, especially not in bilinguals with typologically different prosodic backgrounds. The few 
existing cross-linguistic studies of rhythm in monolinguals paint a complex picture (Grabe et al 
1999), showing common developmental paths across languages with different prosodic 
typologies, as well as language-specific patterns emerging as early as age 2 (Astruc et al. 
submitted), indicating that phonological and prosodic features interact (Post et al. 2010). 

In this paper we report two studies which investigated the prosodic development in Spanish-
English bilingual 2-, 4- and 6-year olds living in the UK and Spain in a semi-structured 
elicitation task in which children described simple everyday actions. We asked whether the 
children follow the same developmental paths as monolinguals, or whether target-like 
acquisition of rhythm in one will facilitate the acquisition in the other language, as has been 
found for segmental features. The question arises whether in bilingual children the systemic 
properties that contribute to rhythm develop in parallel or independently of each other. We 
analysed metrical structures in words, vowel reduction, pre-boundary lengthening and 
accentuation together with a set of rhythm metrics, found to be discriminative for child speech 
(Varco-V, Varco-C, %V, nPVI-C; cf. Payne et al. 2012). Initial results show that bilinguals like 
monolinguals master the less complex rhythm of a syllable-timed language earlier than stress-
timed rhythm. However, even though they are generally slower in English, they are still faster 
in their development than monolinguals. The different degrees of complexity of syllable 
structures available in the two languages offer one explanation for the differences, but are 
unlikely to be the only factor influencing the different developmental paths. 

These initial findings suggest that rhythm development is multisystemic; but in bilinguals the 
systemic properties of the two languages interact, possibly because of a greater variety of 
structures which monolinguals do not have access to. This suggests that rhythmic development 
is driven by systems that crucially depend on the input. However, because monolinguals in the 
structurally more complex language also develop more slowly than bilinguals, it seems that it is 
the greater structural variety in the input which serves to speed up acquisition, rather than 
structural complexity itself.   



Internal open word juncture features in three varieties of English:  
perception and production compared 

Jane Setter, Peggy Mok & Ee Ling Low 

This pilot study compares the perception and production of word juncture characteristics 
amongst speakers of three varieties of English, British English (BE), Hong Kong English 
(HKE) and Singapore English (SE), using juncture pairs such as key part vs. keep art. 

The juncture pairs for the perception experiment were recorded by a typical speaker of each 
variety of English using a carrier phrase in which the items appeared in the tail of the 
intonational phrase.  These were then presented to 25 HKE, 25 BE and 10 SE listeners.  
Following this, 10 HKE, 10 BE and three SE speakers produced the same set of items for 
acoustic analysis.   

We find that, even though reaction time data indicates that listeners perform quickest in the 
variety they are most familiar with, not only are juncture differences in BE difficult for 
Hong Kong and Singapore listeners to perceive, they are also the most difficult for British 
listeners. Juncture characteristics in HKE are the easiest to distinguish among the three 
varieties.  When the acoustic features of the juncture cues are examined, it is found that, 
among other acoustic characteristics, pause duration amongst the HKE speakers across the 
word boundaries is the greatest.  We conclude that this is possibly the most important factor 
in making HKE more intelligible to the three groups of listeners.  This is discussed in terms 
of intelligibility in English in the Asia Pacific region. 



Individual differences in vowel epenthesis among Korean L2 speakers: A training study. 

Dong-Jin Shin & Paul Iverson 

The goal of this research is to investigate individual differences in vowel epenthesis among 
Korean Learners of English by training English learners to improve the production and 
perception ability. The first study investigated individual differences in vowel epenthesis 
among Korean L2 speakers of English, and its relationship to other measures of segmental 
and suprasegmental processing. Thirty-two subjects completed a battery of production and 
perception tasks; spoken target words that were likely to have epenthetic vowels, read 
sentences, epenthetic vowel perception, identification of vowels and consonants, and stress 
deafness perception. The results demonstrate that Korean L2 speakers have problems with 
vowel epenthesis in production and perception. However, the link between production and 
perception is significant, suggesting that the mechanism of speech production and 
perception is parallel. Finally, vowel epenthesis significantly related to vowel production 
and perception ability, suggesting that segmental factors are more linked to epenthesis than 
prosodic abilities. In addition, vowel epenthesis is slightly related to stress recognition 
ability.  The goal of second study is to figure out whether training vowel identification and 
stress pattern recognition ability will affect to vowel epenthesis. About thirty Korean 
Learners of English completed pre, mid and post test and training sessions of vowel and 
focus-stress recognition test. Each test consists of a battery of production and perception 
tasks: reading sentences, epenthetic vowel perception test, focus recognition test, stress 
deafness test, vowel identification test and speech in noise recognition test. 

 

 



Perceptual training for English /r/-/l/ for adult Japanese listeners 

Yasuaki Shinohara & Paul Iverson 

Late L2 learners often have difficulties perceiving and producing L2 phonemes, with the 
English /r/-/l/ contrast for native Japanese listeners being a particularly iconic example. 
Previous studies demonstrated that computer-based intensive perceptual training improved 
identification accuracy for the English /r/-/l/ contrast (Logan et al., 1991; Bradlow et al., 
1997; Iverson et al., 2005). Identification training methods have been often used to improve 
identification accuracy, but the improvements have been limited, with accuracy tending to 
increase by an average of 15 percentage points. This may be because the identification 
training cannot correct all aspects of the phonetic processing and categorisation in which 
Japanese listeners are different from native English listeners (e.g., Iverson et al., 2005). 

The current study combined identification training with discrimination training, with the 
aim of improving identification accuracy more by adapting different levels involved in 
categorisation; discrimination training included high-variability auditory and category 
discrimination tasks in order to improve sensitivity to F3 differences between categories, 
whereas identification was intended to more directly affect higher-level category 
representations. Forty one native Japanese adults were trained using both identification and 
discrimination trainers in two different orders, and they were tested for 3 times: pre-
training, mid-training after 5 sessions of a first trainer and post-training after 5 sessions of a 
second trainer. The results demonstrated that discrimination and identification training were 
both able to improve identification performance. However, these training methods appeared 
to improve the underlying abilities in similar ways; both improved auditory discrimination, 
category discrimination, identification, and speech production. The combination of the two 
methods also produced only incremental improvements in identification accuracy; listeners 
improved more during the first training block than the second, regardless of training method, 
suggesting that listeners were reaching a ceiling in the amount of improvement that could be 
achieved by either method. It thus seems that the two different training methods have 
similar effects, perhaps because both improve similar aspects of the categorisation process. 



Articulatory coordination in Tripolitanian Libyan Arabic syllable-initial and syllable 
final two-stop clusters 

Abdurraouf Shitaw 

It has been demonstrated that syllable-initial consonant clusters exhibit the C-centre effect 
(Browman and Goldstein 2000), and more stable timing patterns when compared to syllable-
final clusters (Byrd 1996). While in the onset position the consonantal gestures are said to be 
in an in-phase relation with the following vowel, the consonantal gestures in the coda are in 
anti-phase relation with the preceding vowel (Goldstein 1988).  The C-centre organisation 
seems to hold for certain combinations of consonants cross-linguistically: Marin and 
Pouplier (2008) for English, Hermes et al (2008) for Italian, and Goldstein et al (2007) for 
Slovak. 

The aim of this study is to test the validity of the C-centre hypothesis for Tripolitanian 
Libyan Arabic (TLA) by investigating the temporal organisation of stop-stop syllable initial 
and syllable final clusters. In this study, I propose that TLA has different coordination 
patterns for governing the articulatory gestures of two-stop clusters in onsets and codas. In 
onsets, the release of the C1 gesture is aligned with the onset of C2 resulting in variable 
temporal overlap and the variable occurrence of a short vowel-like segment. The quality and 
voicing of this vowel-like segment is determined by the context. In coda clusters, on the 
other hand, the gestures of the two stops are not so tightly aligned to exhibit as much 
overlap. The pattern here is in favour of allowing the insertion of a vowel to licence the 
cluster. The paper will consider the issue of whether the inter-stop vocalic segments are 
intrusive or epenthetic (Hall 2006). It will also report on the effect of place-of-articulation 
sequencing and speech rate on the durations of these vocalic segments.  

The data are recorded from five male TLA speakers producing citation forms of words such 
as /ɡdar, bkeː/, /ʕaɡd, ɡabdˁ/. Measurements are taken from acoustic waveforms, 
spectrograms and, in the case of one speaker, electropalatography. Measurements are 
compared with singleton onsets, but the phonotactics of TLA disallow singleton codas after 
short lexical vowels so direct comparison of coda singletons and clusters is not possible. The 
implications of this restriction will be discussed. 

Results will also be presented from a perceptual test to investigate how the removal of inter-
stop vocalic segments affects native-speaker recoverability of the lexical items.  

 



Gestalt Revisited 
Linda Shockey 
 
This paper suggests that the human brain is quintessentially a pattern-recognition 
device and that spoken language is composed of a large number of simultaneous and 
overlapping patterns which are all recognised and used selectively by the brain.  
Where human beings are superior to computers is in the ability to use pattern 
matching with reference to a given situation.  In speech perception, it is obvious that 
attention to patterns of all sizes is necessary: small patterns provide the traditional 
acoustic cues for distinguishing phones.  But our research suggests that one or more 
larger patterns or templates is being used in addition to these, and we suggest that 
the patterns of conversational phonology are among them. Correct perception is a 
result of getting the right perspective on a signal both in the smaller and larger 
patterns. Once we have matched the right pattern or patterns, we can interpret the 
“soundscape”. 
 
There are multiple realisations  associated with most words and phrases in English, 
but these alternative versions go unnoticed by both the speaker and the hearer. In 
fact speakers often hotly deny that they use other than the citation form.   It is as if  
all alternatives contain the same information and are perceptually indistinguishable.  
A dog with three legs is perceived as having something missing, but the phrase “first 
one” is not perceived as incomplete when it is pronounced [ˈfɝswʌn].  The percept of 
the utterance is complete.  We relate this to the Gestalt principles of grouping: in 
viewing the "whole," a cognitive process takes place – the mind makes a leap from 
comprehending the parts to realizing the whole.  In other words, perception of 
conversational speech is holistic, and phonological templates (among others) 
facilitate percepts.  We discuss how this is revealed through slips of the ear and 
gating experiments.  
 



Percussives 

Adrian Simpson 

Percussives are produced when two articulators are brought together abruptly (Pike 1943: 
103). As an articulatory and acoustic phenomenon, percussives have received almost no 
attention in the literature. Usually, they are mentioned in connection with disordered speech 
(Ball and Local : 56) or in normal speech as a by-product of [!] clicks in which the 
underside of the tongue may slap against the floor of the mouth after the oral closure is 
released (Ladefoged and Maddieson 1996: 253).  

Using data from normally phonated and whispered read German, I will show that 
percussives are in fact a regular and systematic feature of normal speech. Typical conditions 
for the production of a percussive are reached when stop closure being produced with the 
tongue tip or the lips is preceded by voiceless friction. This ensures a strong airflow through 
the oral cavity and probably guarantees what may be crucial for a percussive, namely the 
Bernoulli effect. The effects of a pressure drop across a narrow constriction have generally 
been considered in relation to closure release, being used to account for the longer VOT and 
multiple release often observed in dorsal plosives (Keating et al. 1980; Stevens 1999: 329–
330). However, the high airflow coming up from an open glottis and then passing through a 
narrowing supraglottal constriction will cause a pressure drop across the constriction 
serving to accelerate the adduction of two articulators. This combination of events 
inevitably entails the possibility of friction being produced at the place of the stop stricture, 
prior to closure being made. As strong oral airflow seems to facilitate the speed of 
adduction necessary to produce a percussive, they are found to be more common in 
whispered than normally phonated speech, since whispered vowels provide a context with 
sufficient airflow.   

Given their greater prevalence in whispered speech, we will also consider the role that 
percussives might play in languages with pre-aspiration. It has been suggested that one of 
the reasons for the purported rarity of pre-aspiration in the languages of the world is that it 
reduces perceptual discriminability between different places of articulation (Bladon 1986). 
However, it is likely that the greater air flow of pre-aspiration will increase the possibility 
of percussive closure providing acoustic place of articulation information, not generally 
present from a closure made during voicing. In studies on pre-aspiration this aspect seems 
to have been missed, although examination of acoustic records available in the literature 
reveal similar patterns to those I have described, e.g. in Icelandic (Ladefoged and 
Maddieson 1996: 71, Helgason 2002). 



The perception of acoustic detail in phonation 
Daniel Smith 

Language exhibits a wide range of variability in the use of its contrastive sounds. For example English makes a 
distinction between /l/ and /ɹ/ in words such as lead /lɛd/ and red /ɹɛd/. In contrast to English, Japanese does 
not distinguish the /l/ and /ɹ/categories but rather has the single phone /ɽ/. Because of this, native speakers of 
Japanese often have difficulty in perceiving /l/-/ɹ/ contrasts as is shown in Goto (1971). Such interesting facts 
about the perception of sound leads to the question: Does one's linguistic experience have an effect on the level 
of acoustic detail which can be perceived? 

Currently there are studies regarding the perception of contrastive phonation and its acoustic cues, specifically 
breathy voicing as in the work of Esposito (2010). But to date there are no equivalent studies on creaky voice. 
Two languages well suited for the purposes of testing perceptions of creaky voice are Mandarin Chinese and 
Southern British English. It has been documented in (Belotol-Greiné & Greiné  (2004) that creaky voicing can 
carry much of the weight in disambiguating the minimal pair contrast of the first and third tones in Mandarin, 
while English does not use phonation in a lexically contrastive role.  

With this in mind, an experiment was devised (and is currently being run) in which participants who are native 
speakers of either Mandarin Chinese or Southern British English are presented with pairs of synthesised vowel 
stimuli varying in spectral tilt, which Ladefoged (2003) among others establishes as an important cue to 
phonation. Same or different judgments along with confidence ratings on these stimuli pairs are elicited from 
participants, and it is expected that a language specific effect will be evident when the data is analysed. If the 
results show speakers of Mandarin to be more sensitive than speakers of English to acoustic cues related to 
phonation, this may be considered positive evidence that one's linguistic experience has an effect on the level 
of acoustic detail which can be perceived. 

 



Interaction of segmental and prosodic timing in two dialects of English 

Rachel Smith & Tamara Rathcke 
The stressed vowel systems of English and Scottish dialects differ considerably not only in 
terms of qualitative but also quantitative contrasts (Wells 1982). In Standard Scottish 
English (SSE), duration plays a lesser role as its vowel system lacks several long-short (or 
tense-lax) oppositions of Standard Southern British English (SSBE; cf. Giegerich 1992; 
Ladd et al. 2009).  Many SSE vowels are shorter than their counterparts in other varieties of 
English (Agutter 1988; House & Fairbanks 1953), but lengthen under specific phonological 
and morphological conditions (the ‘Scottish Vowel Length Rule’, Aitken 1981; McMahon 
1991; Scobbie et al. 1999) which differ from those determining SSBE’s durational 
allophony. While these durational features of SSE vowels are well established for 
monosyllables, they are poorly understood for polysyllables. At the same time, duration is 
also involved in other linguistic functions, such as signalling of prosodic constituent 
boundaries and prominence (e.g. Turk & Shattuck-Hufnagel 2000, 2007), and these 
functions can be interdependent (e.g. Byrd & Riggs 2008; Katsika 2009). However, the 
interaction of segmental and prosodic timing is as yet unexplored, and is especially 
intriguing for SSE vs. SSBE given the dialects’ segmental differences. 

We investigated segmental, morpholexical and prosodic influences on timing in trochaic 
disyllables in SSE vs. SSBE. Data from three speakers of each dialect will be presented. 
The design manipulated several factors expected to lengthen vowels: stressed vowel quality 
(/i/ > /ɪ/, /e(ɪ)/ > /ɛ/, /ɔ/ > /ɒ/; the latter two vowels are often merged to /ɔ/ in SSE), 
following phonological context (voiced fricative > nasal > voiceless stop), morpholexical 
boundaries (word boundary > morphological boundary > no boundary), and prosodic 
prominence and position (nuclear final > nuclear non-final ≈ post-nuclear final). To elicit 
the intended prosodic structure in a natural and casual style, target words were embedded in 
short scripted dialogues, read by the participant and a trained dialogue partner. 

Durational measurements on phoneme-sized and subphonemic units allow us to test the 
hypothesis that when a dialect exploits stressed vowel duration extensively for phonological 
contrast, duration will be less available to vary in the service of other types of linguistic 
contrast. Thus, in SSBE words containing lax (and contrastively short) vowels, we expect to 
see morpholexical and prosodic lengthening effects either attenuated, or realised elsewhere 
in the word than on the stressed vowel, e.g. on the postvocalic C, or the following weak 
syllable. In contrast, we hypothesise that in SSE, prosodic hierarchy effects will not be 
restricted by vowel phonology but interact more strongly with segmental contexts. Results 
will inform the development of multi-dimensional models of segmental and prosodic speech 
timing. 



Gender differences in realisation of the voicing contrast in Serbian stops 

Mirjana Sokolovic  

Among the factors that have been found to affect realisation of the voicing contrast in stops, 
gender of speakers has received relatively little attention. There are two main types of 
explanations that have been proposed for gender effect on the voicing contrast. The first 
explanation is based on anatomical and physiological differences between men and women, 
such as differences in supraglottal cavity size and lung volume, as well as larynx anatomy 
and physiology. This explanation suggests that it is more difficult for women to produce 
voicing during closure and to start voicing after the release of a stop. Previous studies on 
English stops generally support this explanation: in aspirated stops women produced longer 
VOT values than men (Morris et al. 2008, Ryalls et al. 1997, Ryalls et al. 2004, Sweeting & 
Baken 1982, Whiteside & Irving 1998), and in phonologically voiced stops realised with 
negative VOTs male subjects produced longer prevoicing than female subjects (Smith 
1978). 

However, results from other languages are not consistent with this explanation. For long-lag 
stops in Swedish and Korean and for short-lag stops in Hungarian, as well as for the 
prevoiced stops in Swedish and Hungarian, the effect of gender was in the opposite 
direction (Gósy & Ringen 2009, Helgason & Ringen 2008, Oh 2011). These findings 
support the second explanation, which proposes that gender differences in VOT and voicing 
in the closure may be related to sociophonetic factors, including differences in speaking rate 
and the tendency of female subjects to produce more distinctive speech. 

The present study investigates the effect of gender on the production of VOT and voicing in 
the closure in Serbian. It is based on acoustic analysis of speech from twelve subjects, six 
male and six female, who produced all Serbian stops in a number of environments. Results 
are discussed in the light of the two existing explanations for gender-related VOT 
differences, and in relation to the proposal that it is generally more difficult for female 
speakers to produce voicing during closure. 

 



Voice quality in studio quality and telephone transmitted recordings 
Louisa Stevens & Peter French 
The paper reports on a study of voice quality based on the DyVis recordings (Nolan et al., 
2009) of 100 male speakers matched for accent (Standard Southern British English) and age 
(18 – 25 years). 
 
The DyViS database contains interviews conducted over the telephone, which were 
simultaneously recorded at the near and distant ends of the line.  The near end (studio 
quality) recordings have a much wider frequency range than the telephone transmitted 
versions.   
 
Each of the 100 speakers was profiled using the Edinburgh Vocal Profile Analysis scheme 
(Laver, 1980) by two forensic phoneticians (the authors) who underwent the same VPA 
training course and who use the scheme in their everyday work. In the first instance this 
was undertaken from the telephone transmitted versions of the recordings and then, after a 
two week interval, the speakers – in random order - were re-profiled using the studio 
versions. 
 
The study allows us to address the following questions: 
 
What is the distribution of the various laryngeal, supralaryngeal and muscular tension VPA 
settings across this population of speakers? 
 
Are there, as has been reported by Mackenzie Beck (1988), ‘vocal twins’ within this closely 
matched population of speakers? 
 
Can vocal twins found within the population be distinguished auditorily on the basis of 
‘sub-categorical’ information (Nolan, 2011), i.e., are such twins genuinely voice quality 
‘doubles’, or are they a result of the failure of the scheme to discriminate between 
potentially discriminable speakers? 
 
To what extent, and in which ways, does the telephone transmission of speech remove or 
transform voice quality information, and does it increase the incidence of vocal twins? 
 
The results of the study are discussed in respect of their implications for forensic speaker 
comparison casework.  In particular, we consider to what extent it is possible to 
discriminate between speakers on the basis of voice quality settings in the VPA scheme, and 
whether it can be wholly relied upon when analysing telephone recordings. 



Finding a boot to fit? Acoustic measures of vowel quality in a real-time corpus of Glaswegian 

Jane Stuart-Smith, Tamara Rathcke & Claire Timmins 

 

Recent research has demonstrated fronting of high back vowels in several varieties of English 
related to a range of (socio)linguistic factors (e.g. Harrington 2007; Labov et al 2006; Maclagan et 
al 2009). The Scottish English vowel in the single lexical set BOOT, corresponding to English 
English GOOSE and FOOT, has been reported to be fronted, and/or central in the vowel space 
(/ʉ/), from auditory accounts since before the Second World War (e.g. McAllister 1938, Macaulay 
1977). Recent acoustic and articulatory analysis of Scottish English in the Eastern Central Belt 
suggests the vowel is fronted and lowered, and that the tongue position can be as front as that of /i/ 
and /e/ (Scobbie 2011). The intriguing question is whether there has also been any change over 
time in the acoustic realization of the Scottish English vowel. We have gathered recordings of 
Glaswegian vernacular over the past 40 years with which to try to answer this question. However 
previous research has shown that formant measures are sensitive to many factors, including 
recording equipment (e.g. Decker & Nycz 2011), microphone placement (e.g. Plichta 2004), 
measurement technique (e.g. McDougall & Nolan 2007). Determining acoustic change using a real-
time corpus presents a number of methodological challenges. 

In this poster we compare acoustic measures using three different algorithms and two different 
techniques from 4 middle-aged speakers recorded at two different time points. We use standard 
algorithms implemented in Praat, EMU and SFS to take manual and automatic, and static and 
dynamic, measures of the first three formants of /i a ʉ/.  All tokens of /ʉ/ were extracted, including 
both Standard Scottish English items and those belonging to the Scots variable set OUT (e.g. SSE 
out, Scots oot). Instances of /i/ and /a/ were counterbalanced with /ʉ/ for phonetic context and 
lexical item. Normalization by taking the log of Bark-transformed measures (Traunmueller 1997, 
cf. Harrington & Cassidy 1999), then allowed comparison of the speakers within and across time 
points. 

The corpus for this real-time project consists of existing sociolinguistic and oral history recordings 
from young, middle, and old, male and female, speakers recorded over four decades, from the 
1970s to the 2000s. Here we concentrate on analysing data from middle-aged speakers recorded in 
the 1970s and in the 2000s. The recordings from 2000s were made for the Glasgow Media Project 
(Stuart-Smith 2006), and consist of spontaneous conversations from self-selected pairs of speakers. 
Those from the 1970s are from sociolinguistic interviews between fieldworker and informant 
(Macaulay 1977). 

The differences in the formant measures are discussed with respect to the different algorithms 
applied and the interpretation of the real-time change in the quality of /ʉ/. On this basis we make 



initial recommendations as to which procedures may be useful when comparing diverse, poor 
quality recordings in sociolinguistic research.  



One more look at (t,d) 

Ros Temple 

At two long distant BAAPs I presented preliminary studies of the phonetics of the variable 
known (inter alia) as coronal stop deletion, here referred to as “(t,d)”. The variable, it is 
claimed, is ubiquitous in English worldwide and concerns the variable, categorical (as 
opposed to gradient) elision of word-final /t/ and /d/ in consonant clusters in, e.g. mist, 
missed, left. The motivation for the phonetic study was the failure of a study of York 
English (Tagliamonte & Temple 2005) to replicate previous studies of the variable. 
Crucially all had found the morphological structure of the word to have a significant effect 
on patterns of deletion, which led Guy (e.g. 1991) to propose that the variation could be 
modelled as a variable Lexical Phonological (LP) rule. The variable rule has subsequently 
figured prominently in both variationist and, increasingly, phonological discussions of othe 
modelling of variaiblity (e.g. Bermúdez-Otero 2010, Coetzee & Pater forthcoming). In 
addition to the non-significance of the morphological effect, Tagliamonte & Temple 
(op.cit.) identified other evidence of the failure of the York data to corroborate predictions 
of the LP model and tentatively suggested that (t,d) might in fact be one instantiation of 
more general patterns of Connected Speech Processes (CSPs) in English. Subsequent studies 
(e.g. Temple 2010, submitted) have presented a more explicit case against the LP account of 
(t,d) and (categorical) phonological accounts in general, concluding that a case needs to be 
made to support such accounts as opposed to one in terms of CSPs. However, those studies 
also acknowledge that it equally behoves proponents of the claim that (t,d) is a function of a 
combination of common CSPs to make a positive case for that claim. The present paper 
therefore presents auditory and acoustic evidence for such a case in a qualitative 
comparison of (t,d) tokens from Tagliamonte & Temple’s data set with other word-final, 
cluster and non-cluster consonants in the York Corpus (Tagliamonte 1998). The issues 
raised also crucially concern cases where an articulatory gesture may not be acoustically or 
auditorily manifest; since there are no articulatory data available, the discussion will draw 
throughout on findings from the articulatory literature concerning CSPs, going back to 
Browman and Goldstein (1990), several of whose examples concern word-final consonant 
clusters. In the light of these comparisons, our discussion will consider the implications of 
the issues surrounding (t,d) for variationist (sociophonetic), phonetic and phonological 
theory and the interfaces between them. 

 

 



Fricative Devoicing in Standard Southern British English 

Jo Verhoeven, Allen Hirson & Kavya Basavaraj  

 
The phonological distinction between voiced and voiceless sounds in languages of the world is a 
rather fundamental one. In theory, voiced sounds are produced with vocal fold vibration, while 
voiceless sounds are characterized by the absence of vocal fold vibration. In practice, however, 
phonetic reality is far more complicated than that in that the phonological voicing distinction is often 
signaled by phonetic cues other than vocal fold vibration, such as amongst others segment duration 
(voiceless sounds are longer than voiced sounds) and length of a preceding/following vowel. 
It has been observed that phonologically voiced fricatives are often devoiced, i.e. they are realized 
phonetically with little or no vocal fold vibration. The prime factor that seems to determine 
devoicing is the phonetic context of the fricative with significant effects of word position (devoicing 
occurs in the context of voiceless sounds) or whether the fricative occurs in an accented syllable or 
not (there is more devoicing in accented position). Besides these contextual factors, there are also a 
number of fricative-inherent (place of articulation) and socio-linguistic factors (females devoice 
more frequently than males) that may play a role. 
This study investigated the devoicing of /v/ and /z/ by means of a production experiment in which 
vocal fold activity during fricative articulation was measured by means of laryngography in 20 
speakers of Standard Southern British English. A total of 7,200 fricative realizations were obtained.  
 
From the results it appears that fricative devoicing in SSBE is much more frequent than previously 
assumed; 1 in 2 fricatives is devoiced. Fricative devoicing is found to be related to gender and 
particularly to its interaction with the age of the speakers. This suggests that besides physiological 
factors which may play a significant role in fricative devoicing, a socio-linguistic component may 
have to be recognized: the difference in fricative devoicing between women and men is more 
outspoken in the older age group and this may be an indication of phonetic change in progress. 

 



 

Effects of imitative training techniques on L2 production and perception 

Ewa Wanat, Tamara Rathcke & Rachel Smith 

Imitation of a native speaker has been claimed to improve both production and 
comprehension (Adank et al. 2010) of a second language (L2). A recent suggestion (Harrer 
1997) is that imitation in synchrony with a target speaker is particularly beneficial because 
it simultaneously engages the production and perception systems and provides immediate 
feedback on performance. We investigated how two types of imitation affected L2 learning 
of phonological contrasts in production and perception. Polish learners of English were 
tested on production and perception of English segmental contrasts before and after being 
exposed to a native speaker’s production.  

15 Polish learners of English, resident in Glasgow for between 1 to 6 years, were exposed 
to a set of 18 sentences spoken by a speaker of SSBE containing instances of two English 
features that are difficult for Polish learners: the contrast between tense /i/ and lax /ɪ/, and 
voicing of word-final, utterance-final consonants. Each sentence was put into a loop of 8 
repetitions. The exposure task differed for the 3 groups of participants (5 per group): one 
group listened to the loops (listen-only or LO group), the second repeated each sentence 
after the target speaker (listen-and-repeat or LR group), and the third repeated 
synchronously with the target speaker (repetitive synchronous imitation or RSI group).  

Before and after exposure, subjects did perception tests (a modified AXB task and an 
intelligibility-in-noise test) and read a set of control sentences containing novel words with 
the key features. These tasks allowed us to test which method was most successful in 
improving participants’ perception accuracy and L2 pronunciation respectively. 

The perception results showed an effect only for the LO group, who significantly improved 
in the post-exposure perception task. This contrasts with Adank et al.’s (2010) finding that 
vocal imitation improves language comprehension. The post-exposure production test 
showed that both groups involved in production during exposure were closer to the target in 
the post-test than the LO group. Further, as far as the vowel duration is concerned, the RSI 
group accommodated better to the target speaker’s production during the exposure task than 
the LR group, whereas the LR group were better than the RSI group at generalising vowel 
duration to the new (control) sentences. A significant result was also found for the exposure 
data, namely that the RSI group diverged less from the target speaker than the LR group on 
normalised F1 and F2 as well as duration values. The RSI group generalised the formant 
changes better in the post-test, i.e. showed better vowel quality learning. Taken together, 
these results suggest that a combination of both perception training through exposing the 
subjects to a native speaker’s voice and production training through synchronising with the 
target speaker could be a successful method of teaching L2 perception and production. 



Between speech and music: a look at phonetic variation in Sumtu Chin ritual chanting 

Justin Watkins 

A research project is being undertaken to document the rituation form of Sumtu, a southern 
Chin (Tibeto-Burman) language spoken by about 28,000 people in Arakan State, Burma.   
During pre-colonial times, ritual Sumtu was understood by the wider community and used 
in rituals and festivals. The arrival of Christian missionaries during colonial times caused 
widespread decline in ritual practices, and today ritual Sumtu is now completely untelligible 
to all but a handful of Sumtu speakers. The ritual form of the language is performed in 
ceremonies by only three spirit mediums now in their 70s or 80s and will end with their 
deaths.   

The object of this study is a chant called /kʰun ju/, recorded in Burma in November 2011, 
which comprises a general prayer lasting about 15 minutes followed by a 15-minute house-
blessing ceremony.  The text of this and other rituals are currently being transcribed and 
translated but are currently poorly understood.  They form part of an oral culture which has 
never been written down, and are performed from memory only whole and never in part.   

The 400 or so lines of this performance of /kʰun ju/ vary greatly in length, metre and 
melody.  At one extreme, some lines are sung in a uniformly iambic metre, hanging on a 
more or less constant pitch (c. 190Hz).  At the other, lines are ametrical and sung pitch 
gives way to spoken intonation and the delivery is much more like speech.  In addition, we 
fine a variety of line-initial and line-final vocal flourishes and embellishments which make 
use of a range of phonation types. 

This paper examines and quantifies the range of variation within this performance, and 
describes some of the distinctive detail, in terms of pitch, rhythm and phonation type using 
a variety of acoustic measurements.  These are further compared to samples of the 
performer’s spoken voice.  The presentation is accompanied by recorded examples and 
some video.   

In the course of the project, of which this work forms part of the early stages, we hope to 
discover the scope and function of variation in Sumtu chanting, both within and across 
performers and performances, and within and across texts.   



Lateral articulations of Arabic ḍɑd̄ in south-western Saudi Arabia: Electropalatographic 
evidence 

Janet Watson, Barry Heselwood, Munira Al-Azraqi & Samia Naim 

 

The modern Arabic ḍɑd̄ is the emphatic correlate of plain dāl. it is typically realised as a 
pharyngealised voiced denti-alveolar plosive in Standard Arabic and the dialects of Arabic 
that no longer preserve the Proto-Semitic dental fricatives, and as a pharyngealised voiced 
dental fricative in dialects that do maintain dental fricatives. Lateral articulation of ḍɑd̄ was 
described as standard in medieval treatises such as Sībawayh’s Al-Kitāb and featured in 
what may be the earliest vocal tract diagram from Al-Sakkaki’s telfth centurt Key to the 
Sciences. These lateral reflexes of ḍɑd̄ were generally thought to have disappeared from 
Arabic until the early twentieth century when modern scholars began to report their 
existence in parts of southern Arabia (e.g. Landsberg 1901). Even then, lateral emphatics 
were believed to be confined to a small area in southern Yemen. Since 2006 lateral reflexes 
of not only ḍɑd̄ but the emphatic consonant ẓā’ have also been reported in dialects of sout-
west Saudi Arabia (Al-Azraqi 2006, Asiri 2009, Watson & Al-Azraqi 2011). To date no 
articulatory instrumental evidence has been presented to support these claims. 

In this paper we present electropalatographic of ḍɑd̄ and ẓā’ from two speakers of south-
west Saudi Arabian dialects – Rijāl Alma‘ and al-Rubū‘ah. These data exhibit a range of 
lingual-palatal contact patterns creating unilateral through bilateral airflow channels, 
simultaneous central and lateral channels, to only central channels. Auditory analysis of 
these tokens also varies between lateral and central, but interestingly not always in concord 
with the electropalatographic data. Some contact pattersn which are in free variation of 
complementary distribution in Rijāl Alma‘ are contrastive in al-Rubū‘ah. 



Interaction of merging vowels and derhotacisation in Borders English 

Dominic Watt, Carmen Llamas, Gerry Docherty, Anne H. Fabricius & Tyler Kendall 

Using data drawn from the Accent and Identity on the Scottish/English Border (AISEB) 
corpus*, we examine the distribution of variants of (r) and of the NURSE vowel (Wells 1982) 
among 30 speakers from two Scottish towns, Eyemouth and Gretna, which respectively lie 
at the eastern and western ends of the border. For (r) we are interested in the pronunciation 
of rhotic consonants in post-vocalic contexts. Alongside alveolar approximants, possible 
pronunciations include alveolar taps, trills, and fricatives, and uvular forms. The ongoing 
derhotacisation of Scottish English is well-documented (Stuart-Smith 2008; Schützler 2010), 
and given that the accents of people living just the other side of the border are also virtually 
completely non-rhotic, one would on balance expect postvocalic (r) on the Scottish side to 
be vulnerable to attrition. 

The NURSE variable subsumes three further lexical subsets – BIRD, BERTH, BURT – which for 
many speakers of Scottish English remain distinct, taking the vowels /ɪ/, /ɛ/ and /ʌ/ 
respectively. The retention of phonemic contrasts in the NURSE set and the qualities of the 
vowels that result from merger of the subsets appear to be linked to the status of post-
vocalic (r), in that the loss of rhoticity appears to act as a trigger for the NURSE merger. It is 
not a necessary precondition, however, as the merger may precede derhotacisation. We also 
hypothesise that because approximant [ɹ] is favoured over the alveolar tap [ɾ] in coda 
positions by young Eyemouth speakers, there will be a knock-on effect on the quality on 
NURSE set vowels preceding it, owing to greater r-colouring of the vowel. 

Our research questions are therefore (a) what happens to the three-way BIRD~BERTH~BURT 

contrast as speakers derhotacise? and (b) where rhoticity is retained (in Eyemouth), what 
changes will be observed in the vowels of NURSE-set words as approximant [ɹ] comes to 
dominate in coda positions? We address these questions using a combination of auditory 
and acoustic observations of speakers’ productions of the two variables. Quantification of 
the distribution in formant space of tokens of vowels in BIRD, BERTH and BURT items using 
Pillai and Euclidean distance scores (Hay, Warren & Drager 2006; Hall-Lew 2010; Fridland 
& Kendall, in press) and angle measurements anchored on the vowel-space centroid (Watt 
& Fabricius 2011), in combination with impressionistic coding of the adjacent rhotic (if 
any), can bring us closer to an understanding of how neighbouring vowels and consonants 
interact while sound changes are in progress. 
 

* UK Economic & Social Research Council RES-062-23-0525, 2008-2011. See 
www.york.ac.uk/res/aiseb 



Post-stress consonant duration of Welsh English in monolingual and bilingual speakers 
Kelly Webb 

Primary lexical stress is realised differently in English and Welsh. English lexical stress 
involves greater vowel duration in the associated syllable (Liberman 1960), whereas 
Welsh stress involves the shortening of the vowel associated with the stressed syllable 
and the lengthening of the immediately following consonant (Williams 1986). It has been 
suggested the variety of English spoken in Wales, Welsh English, also has this 
lengthened post-stress consonant (Connolly 1990; Walters 2003). A recent pilot study has 
supported these reports, showing no significant difference between the length of post-
stress consonants in the Welsh and Welsh English of a group of bilingual speakers (Webb 
2011). 

However, previous studies have generally not distinguished between what are two 
different groups of Welsh English speakers. The first group are those speakers who are 
bilingual in Welsh and English (WEng_B), and the second group are those speakers who 
are monolingual English speakers that live in Wales and have a Welsh accent (WEng_M). 
The process of these two groups’ acquisition of Welsh English probably differs, and 
would certainly be treated differently in research – i.e. WEng_M would be accounted for 
with theories of language contact and change, and WEng_B would be accounted for with 
theories of second language acquisition. 

This study will examine if the length of the post-stress consonant differs significantly 
between WEng_B and WEng_M. 

Two lists of English and Welsh words have been created with comparable initial 
syllables, e.g. ‘cannon’ in English and ‘canol’ in Welsh (/n/ post-stress consonant). These 
will be embedded into the carrier sentences “Say ______ again” or “Dudwch ______ eto”. 
They will be read aloud by two groups of participants from North Wales – 1) students 
attending a Welsh-medium secondary school (WEng_B), and 2) students attending a 
primarily English-medium secondary school (WEng_M). The WEng_B participants will 
read both lists, and the WEng_M participants will read only the English list. The duration 
of the stressed vowel and the post-stress consonant will then be measured and compared 
between Welsh, WEng_B, and WEng_M. 

The results will show whether the post-stress consonant duration of WEng_B speakers is 
significantly longer than WEng_M speakers. It is expected that Weng_B will have longer 
post-stress consonants due to the bilingual speakers managing two interacting sound 
systems. 
 
 



Perceived self-efficacy and phonetic aptitude 

Nicole Whitworth & Rachael-Anne Knight 

It is generally acknowledged that some students find it difficult to excel in phonetics, comprising as 
it does elements of knowledge and skill.  However, the reasons for this difficulty are still poorly 
understood, as are the factors which might affect performance.  Some studies have focussed on 
specific phonetics- related skills and have suggested that students who do better in phonetics might 
have enhanced musical ability (e.g. Mackenzie Beck, 2003), good auditory discrimination abilities 
(e.g. Ball et al, 1996), or more effective short term memories (Knight, 2010).  In contrast, the 
present study focuses on the more general notion of self-efficacy in relation to attainment in 
phonetics.  Previous studies have indicated that perceived self-efficacy can predict academic 
attainment in areas such as reading and mathematics (e.g. Schunk 1984), and that students with 
higher self-efficacy “will participate more readily, work harder, and persist longer when they 
encounter difficulties, than those who doubt their abilities” (Zimmerman 1997: 204).  The current 
work is part of an ongoing project which aims to compare self-efficacy ratings with phonetic 
attainment.  

A questionnaire was designed, comprising of 37 Likert-type scales relating to self-efficacy.  
Participants were first year undergraduate speech and language therapy students at two UK 
universities (45 from university A and 37 from university B), and a smaller group of 7 students from 
a non-clinical programme at university B.  The questionnaire was administered in week 4 of the first 
term, when students knew a little about phonetics and what would be expected of them, but so far 
had not taken any assessments.  Self-efficacy ratings from the questionnaire were compared to the 
marks from sub-sections of the students’ phonetics assessments.   

Data reported here relate to the first assessment taken by students at university B.   This was a class 
test taken in week 8 of term, with sub-sections concerning substitutions, transcription of English 
consonants, and labelling and symbolising consonants from a restricted set of IPA sounds.  
Significant positive correlations were found between self-efficacy ratings and marks for substitutions 
(r=.40) and consonant transcription (r=.32).  No strong correlations were evident for the other sub-
sections, seemingly due to ceiling effects on those sections (most students scored above 85%). 

Whilst previous research has largely focussed on subject-specific skills such as musical ability and 
short term memory, the first findings from this study suggest a role for the more general concept of 
perceived self-efficacy in learning phonetics.  This might seem surprising given the highly 
specialised nature of phonetics, and the large number of skills involved in the discipline.  However, 
it suggests that a belief in one’s own abilities can also have an effect on attainment in phonetics.  
Should this finding be confirmed by those at later stages of the study, it would have important 
implications for teaching and learning, including the advice that educators give to their students. 



An acoustic study of the RP English LOT and THOUGHT vowels  

Jussi Wikström 

There is considerable variation between existing descriptions of the RP English LOT and 
THOUGHT vowels where vowel height is concerned. The LOT vowel is described 
variously as a raised cardinal 13 (Roach 2004; Wells 1982) and as cardinal-13-like 
(Cruttenden 2008; Gimson 1962, 1968; Jones 1917). Data from previous acoustic studies 
imply that there may be some variation in the realisation of this vowel with higher F1 
values for younger speakers in Hawkins and Midgley’s (2005) study, but Hawkins and 
Midgley (2005) do not regard this difference between age groups as significant. The 
THOUGHT vowel is described both as between cardinals 6 and 7 (Cruttenden 2008; 
Gimson 1968; Wells 1982) and as virtually cardinal-7-like (Roach 2004). Acoustic data in 
Wells (1962), Deterding (1990) and Hawkins and Midgley (2005) indicate that the quality 
of RP THOUGHT does not vary greatly. This study investigates the production of these 
vowels.  

7 18-25-year-old monolingual normal-hearing female native speakers of RP or near-RP 
were recorded in a quiet room at a sampling rate of 44.1 KHz 16 bit while saying English 
words featuring monophthongal vowels from across the English vowel space, including the 
LOT and THOUGHT vowels. The production data were analysed acoustically by measuring 
F1 and F2 at the temporal midpoints of the vowels using the LPC algorithm of Praat speech 
analysis software (Boersma and Weenink 2008). The measurements were then normalised 
according to Lobanov’s (1971) formula as modified by Thomas and Kendall (2007) along 
with the mean F1 and F2 frequencies reported in Wells (1962), Deterding (1990) and 
Hawkins and Midgley (2005).  

It was found that the normalised F1 measurements of the LOT vowels in the data were, with 
a single exception, clearly lower than the normalised mean F1 measurements associated 
with any group in the relevant previous accounts with the single exception of Hawkins and 
Midgley’s (2005) group consisting of 20-25-year olds. As for the THOUGHT vowel, the 
highest concentration of F1 measurements in the present data overlapped with the mean F1 
frequencies for 20-25-year olds, 35-40-year olds and 65+ year-olds in Hawkins and 
Midgley’s (2005) data. Hawkins and Midgley’s mean for 50-55-year-olds was also within 
the range of variation found in the participants’ production.  

The present data, in conjunction with the previous data, suggest that RP LOT is undergoing 
raising with younger RP or near-RP speakers using a quality similar to cardinal 6 while 
older speakers use a more open quality. RP LOT thus appears to be taking part in an 
anticlockwise shift identified as affecting many other RP vowels, most recently the TRAP, 
FOOT and GOOSE vowels (cf. Cruttenden 2008; Fabricius 2007; Gimson 1980; Hawkins 



and Midgley 2005; Wells 1997). The present study does not provide strong evidence of any 
shift of the THOUGHT vowel.     

 

 



Effect of consonantal context on /u/ in two British English accents 

Daniel Williams 

Consonantal context is well-known to affect vowel acoustics. For example, ‘fronting’ of 
vowels in alveolar contexts has been reported on the basis of the vowel acoustics of /u/ in 
French, German and American English (Strange et al., 2007), Dutch (van Leussen et al., 
2011) and Standard Southern British English (SSBE) (Chládková and Hamann, 2011). The 
present study examines the effect of consonantal context on the acoustic properties of the 
vowel /u/ produced by young speakers of two British English accents, namely SSBE and 
Sheffield English (SE).  

17 SSBE speakers (10 female, mean age 23.1) and 19 SE speakers (10 female, mean age 
22.4) were recorded saying CVC words in sentences where the CVC words were bVp, fVf, 
gVk, dVt or sVs and V was the vowel /u/. The resulting /u/ tokens were measured for vowel 
duration, fundamental frequency and the first three formants (F1, F2, F3). The formant 
measurements were made at 25% duration, 50% duration (vowel midpoint) and 75% 
duration. 

Statistical analyses on the acoustic measurements reveal that SSBE /u/ and SE /u/ reliably 
differ in F2 at vowel midpoint and F2 movement, which is defined as the relative change in 
F2 measured at 25% duration and 75% duration. SSBE /u/ is realised with a higher F2 than 
SE /u/, suggesting SSBE /u/ is a high front rounded vowel and SE /u/ is a high central 
rounded vowel, and SSBE /u/ is spectrally quite static, whereas SE /u/ exhibits a high 
degree of F2 movement.  

In line with previous studies, the analyses demonstrate that SSBE /u/ and SE /u/ are both 
fronted in alveolar contexts (dVt and sVs), as indicated by a higher F2, when compared to 
/u/ in labial (bVp and fVf) or velar contexts (gVk). However, the relative fronting in 
alveolar contexts is significantly greater for SE /u/ than for SSBE /u/ and is consistently 
greatest for male speakers regardless of English accent. Additionally, the five consonantal 
contexts affect the degree of F2 movement for SSBE /u/ and SE /u/ in different ways, with a 
more profound effect for SE /u/. 

The present study demonstrates that the extent to which /u/ is fronted in alveolar contexts is 
by no means universal, but accent-specific and even gender-specific. Unlike previous 
studies, the present study also takes into account formant movement which varies 
considerably between SSBE /u/ and SE /u/, resulting in a greater effect of consonantal 
context on the spectrally more dynamic SE /u/. 



Factors underlying successful phonetic transcription: working memory and transcription 
strategies 

Angela Willman, Chloe Marshall & Rachael-Anne Knight 

There has been little research into the processes involved in phonetic transcription.  Given 
that students have traditionally found the learning of phonetics challenging, and that 
accuracy in transcription can have far reaching consequences (for the clients of speech and 
language therapists, for example) this study aimed to illuminate some of the processes 
involved in transcription, and thereby to make a contribution to the identification of 
strategies which can be taught to students to increase accuracy.   

Previous research has shown that phonological working memory may be a limiting factor in 
transcription (Knight and Maguire, submitted) and that there is a strong positive correlation 
between digit span measures and students’ transcription test scores.  The current study 
aimed to explore these relationships further by comparing memory measures with scores 
from two transcription tasks completed in the same session. 

The short-term and working memories of twenty four speech and language therapy students 
were measured using digit span and nonword repetition tasks.  Immediately before or after 
these tasks, the students completed transcriptions of ten sentences and ten nonsense words.  
Phenomena traditionally associated with short-term and working memory (such as item 
length and number of repetitions of items) were found to significantly affect transcription 
accuracy.  However, no correlation was found between either digit span scores or nonword 
repetition scores and transcription accuracy.  This runs contrary to recent proposals about 
the involvement of working memory in transcription and contradicts the findings of earlier 
research on the links between digit span measures and transcription accuracy.  We discuss 
reasons for this discrepancy and avenues for further research. 

The study’s qualitative findings are drawn from observation of students during the process 
of transcription.  They support the notion that there are additional factors, such as the 
strength of stored representations in long-term memory, and the need for a strategic 
approach, which contribute to accurate transcription.  We consider how these strategies 
were used by different groups of students, focussing on the best and poorest groups of 
transcribers in our sample.  We discuss the implications these findings have for teaching 
and learning, and for psycholinguistic modelling of the transcription process. 

 



Vowel-on-fricative dynamic lingual coarticulation in preadolescents and adults 

Natalia Zharkova 

The development of lingual motor control has been shown to continue through childhood 
into adolescence (e.g. Lee et al. 1999; Cheng et al. 2007). Evidence from tongue imaging in 
children aged between 6 and 9 years old (Zharkova et al. 2011) shows that children are 
more variable in tongue placement than adults, and that they differ from adults in the extent 
of vocalic coarticulatory effect on mid-consonant in consonant-vowel syllables. In the 
present study, tongue imaging data from preadolescents and adults were compared, to 
establish whether preadolescents are more adult-like than younger children with respect to 
anticipatory vowel influence at mid-consonant, and to variability in tongue position. 
Coarticulation dynamics over the consonant were analysed using high speed ultrasound.  

The speakers were 15 children aged between 10 and 12 years old, and 15 adults. The stimuli 
were the syllables /si/, /sa/, /ʃi/ and /ʃa/, in the carrier phrase “It’s a … Pam”, with six 
repetitions of each sentence. Midsagittal tongue image data, at 100 Hz, were collected, 
synchronised with acoustic data. In each consonant token, tongue curves were traced semi-
automatically in every ultrasound frame between onset and offset of the consonant. For each 
token, the tongue curve data were selected from nine equally spaced time points. Tongue 
curve comparison was based on nearest neighbour distances (Zharkova & Hewlett 2009). At 
each of the nine time points during the consonant, a coarticulatory effect from the two 
contrasting vowels was deemed to be present if the tongue positions in the two vowel 
contexts were significantly different from each other. The size of any effect was determined 
by measuring the distance between the consonant curves across the two vowel 
environments, for each speaker, and normalising the resulting distances for vocal tract size 
(Zharkova et al. 2011). Token-to-token variability was represented by distances between the 
consonant curves within a vowel environment, also normalised for vocal tract size. 

At mid-/s/ and mid-/ʃ/, both groups of speakers had a vocalic coarticulatory effect. There 
was no age-related difference in size of effect, or in token-to-token variability, for either 
consonant, suggesting that the ability to use language-appropriate coarticulatory strategies is 
more mature in preadolescents than in younger children. In the adults, the coarticulatory 
effect was present throughout both consonants. In the preadolescents, the effect was present 
starting from the second quarter of /s/, and from mid-/ʃ/ onwards. The presence of a vowel 
effect at the consonant onset in adults (also reported in Iskarous et al. 2011) suggests that 
some influence from the following vowel extended backwards into the schwa preceding the 
consonant. The lack of coarticulation at the beginning of the consonant in the preadolescents 
may suggest that they took longer than the adults to make the lexical choice between targets. 
Implications of the results for theories of coarticulation will be discussed. 
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