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ABSTRACT
To date, much is still unknown about the acquisition
of sociophonetic variation. This paper presents an
acoustic-phonetic analysis of the English diphthongs
FACE and PRICE in the spontaneous speech of
adolescents and children who are acquiring
Multicultural London English (MLE). The
diphthongs are analysed in terms of their first and
second formant frequencies at onset, and trajectory
length. We find that the children show similar onset
formant frequencies for the two diphthongs as the
adolescents, suggesting that both age groups have
acquired this feature of the MLE diphthongs. We also
found differences between the age groups:
specifically, the adolescents show a more
monophthongal realisation of both diphthongs than
the children. Taken together, these findings indicate
that within this community MLE is acquired early in
life, but that the adolescents are in possession of a
more focused speech variety than the children.
Keywords: Diphthongs, acoustic-phonetics, London
English, sociophonetic acquisition.
1. INTRODUCTION
Urban cities such as London, U.K., offer a unique
opportunity to study the emergence of new language
varieties [5, 32]. With increased immigration, these
cities are often made up of complex multilingual and
multidialectal communities. Children who grow up in
such cities are typically exposed to speakers from
many different language backgrounds. The emerging
contact variety in such cases will likely be influenced
by speakers from multiple heritage language
backgrounds, with the new variety emerging from a
“feature pool” of different input languages [24]. Such
varieties are termed multiethnolects [6, 20, 25]. One
such multiethnolect is Multicultural London English
(MLE), developing in East London [5].
The majority of multiethnolect research has
focused on adolescents, as most studies of language
change in progress have typically found that
adolescents use the highest rates of innovative
variants [19]. Although children are recognized as
playing an important role in new language and new
dialect formation [15, 17], little is known about their
role in the development of multiethnolects. Children
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have been shown to acquire stable sociolinguistic
variables, such as the deletion of apical stops in final
clusters, from caregivers even by age 4 [22]. But
where there is a difference between caregiver speech
and community norms, studies have suggested that
children initially acquire the accents or dialects of
their caregivers, and only show signs of local
community sociolinguistic variation at the age of 8-9
[17, 13]. In contrast, a study in London found that
children aged 4-5 already showed the same vowel
system as adolescents in their community [5]. The
authors suggested that the multilingual nature of the
community led the children to orient to their peers as
a target for language acquisition at an earlier age than
has been found in more monolingual communities.
This paper reports on a project whose aims were
twofold: to see if MLE has diffused beyond East
London, to West London; and to see if young children
there appear to be acquiring MLE. MLE is supposed
to have emerged in East London, where local heritage
languages include Sylheti, Turkish, and African and
Caribbean varieties of English. The West London
fieldsite, by contrast, has significant Somali, Polish
and Irish populations. In this paper, we compare the
children’s vowel production in English to that of the
adolescents. Indeed, if MLE emerges through indirect
language contact among children [5, 31], and if West
London adolescents are participating in the diffusion
of MLE across London, we might expect stark
differences in the productions of the children and
adolescents in this study.
The variables for this study are the diphthongs
FACE, /eɪ/, and PRICE, /aɪ/ [30]. These diphthongs
have been the focus of previous studies of MLE, and
the changes in the diphthong system are thought to be
the most salient feature of MLE [5, 11, 16, 18]. Here,
FACE and PRICE are analyzed both in terms of the
position of the onset, and vowel dynamics, i.e. how
diphthongal or monophthongal the vowels are [14].
Previous research has shown that MLE adolescent
and child speakers show “reversal of Diphthong
Shift”, i.e. the onsets of FACE and PRICE shift anticlockwise in the vowel space; and in terms of
dynamics, MLE adolescent speakers show
monophthongization of these diphthongs [16].

2. METHODOLOGY
2.1. Participants

The child participants were aged 5-7 years (N=14, 7
female, 7 male). They were at school together in an
area of West London, and all lived within the
borough. The adolescent participants were aged 16–
19 years (N=14, 7 female, 7 male). They were
recruited and interviewed at a youthclub near the
primary school. All adolescent participants were born
in the UK except for one boy who arrived aged 3
years. All child participants were born in the UK
except for one girl who arrived aged 3. All
participants except three adolescent girls and one
male child had exposure to at least one language other
than English at home. These languages included Irish,
Somali, Patwa, Farsi, Lingala, Arabic, Swahili,
Portuguese, Urdu and Tamil.
2.2. Procedure

The adolescents were interviewed in pairs in a quiet
space in their youthclub, using a Zoom H4 recorder
with Audio-Technica lavalier microphone (sampling
rate 44,100Hz, 16-bit resolution). The children were
recorded using the same equipment. The children
were recorded doing a modified Diapix task [1, 12].
In addition to FACE and PRICE, tokens of the point
vowels FLEECE, TRAP, LOT and FOOT were elicited in
order to map the boundaries of participants’ vowel
spaces. The target vowels and the keywords used to
elicit them in the Diapix task are shown in Table 1.
These were controlled for age of acquisition, word
frequency and imageability, and selected from [21,
29]. The images representing the keywords were
taken from standardised databases [7, 28].
Table 1: Keywords used in the Diapix task

Diphthongs
Vowel
Keyword
FACE
Cake
Baby
Gate
Table
PRICE
Kite
Five
Spider
tiger

Point vowels
Vowel
Keyword
FLEECE
Sheep
Cheese
FOOT
Football
Book
LOT
Dog
Sock
TRAP
Cat
Hat

F1 and F2 frequencies were extracted using handcorrected LPC analyses, and these were taken at the
20% and 80% duration points of the diphthong [10].
For the point vowels, F1 and F2 measurements were
taken at the midpoint. 1614 tokens of FACE were
analyzed (523 child data; 1091 adolescent data) and
2339 tokens of PRICE (704 child data, 1635 adolescent
data). Five tokens per speaker for each of FLEECE,
TRAP, LOT and FOOT were analyzed. The vowel
tokens were normalized using the Watt-Fabricius
method [8] in R [25].
FACE and PRICE were analyzed in terms of the first
and second formant frequencies. An MLE realization
of FACE is indicated by a lower F1 at onset, i.e. more
close realization [16]. For PRICE, MLE shows a more
front onset diphthong, i.e. higher F2 [16]. MLE shows
monophthongization of both these diphthongs, i.e. the
change in F1 and F2 from onset to offset is less [16].
Therefore, two measures were important for the
analysis of the diphthongs:
1. Onset F1/F2 frequency, defined as the first or
second formant frequency at the 20% time point
2. Trajectory length, calculated as Euclidean
distance in the F1 and F2 dimensions between
the 20% and 80% time points. This is the same
as VL as defined by [10].
3. RESULTS
Separate mixed-effects linear regression models were
run using lme4 [2] for the onset F1 of FACE, the
trajectory length of FACE, the onset F2 of PRICE, and
the trajectory length of PRICE. Fixed effects were age
(binary: child or adolescent), gender and the duration
of the vowel segment (log-transformed), while
participant and word were included as random
effects. Interaction terms were also included for age
and gender, as it was expected that the adolescent
boys would lead with respect to the MLE-related
changes [5], and for duration and age, as
impressionistically, it seemed that the nature of the
Diapix task led children to produce words slowly and
clearly. Subsequently type III analysis-of-variance
tables were generated using the CAR package [9].
3.1. MLE diphthongs

2.3. Analysis

The recordings were transcribed in ELAN and forcealigned using FAVE [27]. Vowel tokens were
manually segmented in Praat [3]. Measurements of
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An initial look at the vowel space (shown in Figure 1)
indicates that the adolescents and children appear to
have acquired MLE FACE and PRICE, in terms of the
position of the diphthong onsets in the vowel system.
The onset of PRICE overlaps with TRAP, as indicated
by the overlapping ellipses. Similarly, the onset of
FACE is close, as indicated by its proximity to FLEECE.
The following sections will examine the onset
formant frequencies of the adolescents and children,

and compare the two groups with respect to trajectory
length.

Figure 3: Boxplots of normalized trajectory of FACE by age
and gender.

Figure 1: Vowel plot of the mean normalized onset F1 and
F2 frequencies, aggregated by gender and age group. 95%
Confidence intervals represented as ellipses.

3.3. PRICE

3.3.1. F2 onset
3.2. FACE

3.2.1. F1 onset
The model revealed a significant main effect of
duration on onset F1 (c2(1)=29.97, p<0.001),
indicating that on average, tokens with a longer
duration also had a higher F1 at onset, i.e. were more
open at onset. Neither age, gender, nor their
interactions with each other or duration were found to
be significant (all p> .05). This suggests that there are
not substantial differences between the two age
groups nor between males and females in the onset of
their FACE diphthongs.

For PRICE F2 onset, the model revealed a significant
main effect of duration (c2 (1)=51.93, p<0.001),
indicating that the longer the duration of the vowel
segment, the lower the F2 at onset tends to be. Age
and duration showed a significant interaction (c2
(1)=14.62, p<0.001): an increase in vowel duration
decreases the F2 at a steeper rate for the children than
for the adolescents. Age on its own was not
significant, meaning that children and adolescents do
not differ significantly in their realization of the onset
of PRICE. Gender and its interactions were not found
to be significant.
Figure 4: Boxplots of normalized F2 onset of
age and gender.

PRICE

by

Figure 2: Boxplots of normalized F1 onset of FACE by age
and gender.

3.3.2. Trajectory
3.2.2. Trajectory length
As regards trajectory, there was a significant main
effect of duration (c2 (1)=44.73, p<0.001): a longer
vowel duration predicts a longer trajectory, i.e. a more
diphthongal realization of FACE. Age was not found
to be significant, nor the interaction between age and
duration, nor gender.
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For the PRICE trajectory, there was a significant main
effect of duration (c2 (1)=155.24, p<0.001), with a
longer duration predicting a longer trajectory, i.e. a
more diphthongal realization of PRICE. There was
also a significant main effect of age (c2 (1)=41.37,
p<0.001). This means that adolescents have a shorter
trajectory for PRICE than the children, when duration
is kept constant. Therefore, adolescents show a more
MLE-like realization of PRICE in terms of

monophthongization. The interaction between age
and duration was not found to be significant. Neither
gender nor its interactions were found to be
significant.
Figure 5: Boxplots of normalized trajectory of
age and gender.

PRICE

by

4. DISCUSSION
The key question for the study was whether the
children would show signs of acquiring the same
system as the adolescents. The results for both FACE
and PRICE indicate that the children show similar
production patterns to the adolescents in terms of the
onset formant frequencies: the analyses confirmed
that adolescents and children do not differ
significantly with respect to the F1 at onset of FACE,
nor with respect to the F2 at onset of PRICE. This
offers support for Cheshire et al.’s [5] suggestion that
in highly multilingual communities where many
children are acquiring English as a second language,
children adopt the linguistic norms of their
community at an early age. This is in contrast to
studies in more monolingual communities, which
found that children initially acquire sociolinguistic
variation from their caregiver, and only adopt
community language features at around age 8-9 [13,
17].
Moreover, we found the same pattern as Cheshire
et al. [5] in a different area of London, where a
different array of heritage languages are spoken
locally. This suggests that the pattern is indeed related
to community multilingualism, and may not be
dependent on the particular heritage languages
involved. To explore this further, more research is
needed on other multilingual communities, as well as
comparative studies on specific heritage language
groups within the same community.
We also investigated children’s acquisition of the
ongoing change of monophthongization of the
diphthongs FACE and PRICE. The findings from the
analysis of diphthong trajectory length show that the
adolescents had a noticeably more monophthongal
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PRICE vowel than did the children, but the two age
groups did not differ for FACE. This means that in
terms of trajectory length, the adolescents had a much
more MLE-like realization of PRICE. This indicates
that a diphthongal production of PRICE is acquired
first,
and
the
incoming
change
of
monophthongization appears later. Again, it would be
useful to have further research into the input these
children receive, so as to know whether they are
exposed to a diphthongal PRICE-like vowel in their
caregivers’ speech.
Why is there an age difference in
monophthongization of PRICE, but not FACE? Prior
literature on MLE does not compare the vowel
dynamics of young children and adolescents, so we
cannot say whether there is a precedent for this
finding. However, the difference between FACE and
PRICE is reminiscent of Cheshire et al.’s (2011)
findings for the GOOSE vowel. GOOSE-fronting is a
globally diffusing change. They found that the
positions of FACE and PRICE in the vowel space of 45 yr olds were similar to those in the speech of
adolescents in the same community, yet the
adolescents had a much fronter GOOSE vowel than the
4-5 year olds (Cheshire et al. 2011). As with Cheshire
et al.’s (2011) findings, it could be the case in the
current data that the anticlockwise movement of FACE
and PRICE is an endogenous change – e.g. due to the
role of universals in language contact – while
monophthongization of PRICE is a change diffusing
across London.
We intend to build on these findings by exploring
other diphthongs in the children’s production; this
may shed light on whether PRICE is an anomaly here,
or whether there are general differences in children’s
acquisition of “reversal of Diphthong Shift” vs. the
acquisition of monophthongization [16].

5. CONCLUSION
The present study compared FACE and PRICE in the
speech of adolescents and children acquiring MLE.
The children did not differ significantly from the
adolescents in terms of their onset formant
frequencies for FACE and PRICE, nor in terms of
monophthongization of FACE, indicating that even by
age 5-7, they have acquired incoming changes in their
community. The adolescents and children differed
only in one feature, the monophthongization of PRICE.
Taken together, these findings suggest that MLE is
acquired early in life. Further research is needed to
explore the role of caregiver and peer input in the
acquisition process.
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