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ABSTRACT

The filler particle (FP) distribution and vowel quality
of 10 female English native speakers and 10 female
native Spanish speakers were investigated both in
their native language (L1) and their second language
(L2). As expected, speakers produce more FPs in
their L2 speech and speaker groups prefer different
types of FPs. Native English speakers produce more
vocalic-nasal FPs (um) than Spanish speakers while
the latter produce more vocalic FPs (uh). The vowel
quality in the FPs differs between the speakers’ L1
(open central vowel for English and close-mid front
vowel for Spanish) but vowel areas merge in the L2,
which can be explained with the speakers’ attempt
to produce native-like FPs of the target language.

Keywords: filler particles, disfluencies, second
language learning, English, Spanish

1. INTRODUCTION

The aim of this paper is to compare the production of
filler particles (FPs), i.e., the frequency distribution
and vowel quality, in English and Spanish as a native
(L1) and second language (L.2). Work on FPs and
their phonetic characteristics has increased over the
last decades. However, languages other than English
(e.g., Spanish [1]) are still under-researched in this
area. Relevant studies for Spanish FPs show the
following: The preferred type of FP in Spanish
seems to be the vocalic FP with approx. 76% of
all FPs being realised as uh, 13% as nasal FP hm
and only 11% with a vocalic-nasal FP um [2]. The
investigation of FP usage and quality of 24 L1
Spanish speakers living in the US shows that the
vowel quality of FPs in their L1 changes from [e]
to a lower, more central variant ([a] or [a]) with
increasing use of English (proficiency and length of
stay) [1].

Similarly, [2] showed that Spanish monolinguals
use an FP vowel with a lower F1 and a higher
F2 than Spanish-Afrikaans bilinguals. It seems
that Spanish speakers produce a fronted and more
close vowel in their FPs also compared to other
languages [3]. In comparison with vowels in lexical
material, [4] show that the FP vowel is closest
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to the realisations of /e/ but claim it is produced
with a higher F1 and a lower F2 than the lexical
vowels.  Unfortunately, in [3, 4] the degree of
overlap between the realisations of /e/ and the vowel
in FPs was not reported.

From the numerous studies on FPs in English,
for instance [5] reports the vocalic-nasal FP um as
the preferred type for British English speakers (81%
um, 18% uh). The vowel quality of English FPs is
often reported to vary between the central vowels [9]
and [a]! and the back vowel [a] [6]. The vowels
in the FPs usually spread over a large part of the
central vowel space [7]. Results in [8] suggest that
the vowel in FPs in English is closest (in terms of
smallest Euclidean distance) to the open-mid central
vowel [A], although the English speaker group is
quite heterogeneous in terms of their English accents
(which may introduce further variation).

Work on L2 learning has shown that the use of
disfluencies, and thus also FPs, is typically higher in
an L2 [9, 10, 11, 12] but decreases for pauses with
rising L2 proficiency [13]. An L2 effect for pauses
but not for FPs was also found by [14] for advanced
English learners of German. The preference of the
vocalic FP in L2 English (intermediate and advanced
learners) by native Spanish speakers is reported by
[15]. This seems to suggest that learners transfer
their native FPs to their L2. The results in [16]
show that advanced learners of an L2 (English and
German) are able to adapt the vowel quality of the
target language in their FPs but intermediate learners
are not. The latter group seems to transfer their L1
FPs to the L2.

Furthermore, [17] found that German-French
bilinguals produce distinct vowel qualities in the two
languages but that the weaker language would show
a shift towards the vowel quality of the dominant
language. For Afrikaans-Spanish bilinguals from
Patagonia, Argentina, [2] found that the speakers do
not share the vowel quality of Afrikaans and Spanish
monolinguals, but they still produce separate vowel
qualities for their FPs in both languages.

Based on the reviewed literature, it is assumed
that English native speakers prefer the vocalic-
nasal FP um while Spanish native speakers prefer
the vocalic FP uh. It is expected that language
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learners also employ their preferred FPs in their L2
[15]. Distinct vowel qualities for each language are
expected to be observed and, furthermore, a shift
towards the L2 vowel quality is expected in the
second language context.

2. MATERIAL

For this study, a subset of the Diapix-FL corpus
[18] is used, which consists of 20 female speakers
(10 native English, 10 native Spanish/Basque)
completing a dialogue task in both their L1 and
L2 (Spanish and English, respectively). Native
speakers of English were recorded at the University
of Edinburgh, native Spanish/Basque speakers were
recorded at the University of the Basque Country in
Vitoria. The speakers are quite proficient in their
L2 (B2-Cl on CEFR?) as both groups study their
L2 in their second year at university. The native
Spanish participants all passed a B2 proficiency test
for English as part of their study programme to
reach their second year, native English speakers self-
reported their proficiency level for Spanish as their
L2. Four male speakers (2 English, 2 Spanish)
from the corpus were excluded in order to keep the
speaker group as homogeneous as possible.

The speakers were grouped in same-L1 pairs and
given a spot-the-difference task in both L1 and L2.
Each speaker was given a picture, different versions
of a scene, for which they had to cooperate to find
12 differences without being able to see each other’s
pictures. Dialogue partners solved three spot-the-
difference tasks per language. Each speaker was
recorded on a separate channel. For more details on
the recording method, see [19, 20].3

Orthographic annotations are included in the
corpus along with annotations of silent pauses
(including breath noises), elongations, and FPs. All
FPs are marked with one symbol, so for the re-
annotation distinct labels for vocalic (uh), nasal (hm)
and vocalic-nasal (um) FPs were used. Additionally,
ten tokens (annotated in stressed positions) of each
corner vowel (/i u a/ for Spanish and /i u o/ for
English) for all L1 speech were annotated along with
ten tokens of one additional vowel that is frequently
reported to occur in the FPs of the respective
language (/e/ for Spanish, /a/ for English).

3. RESULTS

A total of 2,737 FPs was found in the subset of the
corpus: 245 nasal FPs (hm), 1,118 vocalic FPs (uh)
and 1,374 vocalic-nasal FPs (um).
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Figure 1: FP rate per minute in L1 and L2 speech
by both speaker groups. Native English speakers
in black, native Spanish speakers in grey.

3.1. Frequency distribution

FPs are more frequent in each L2 than in the
respective L1 speech. L1 English shows an overall
FP rate of 1.9 per minute while L1 Spanish shows a
lower rate with 1.0 FP per minute. Native English
speakers increase their FP rate only slightly in their
L2 (2.2 FPs/min for L2 Spanish), whereas native
Spanish speakers show a rate of 2.5 FPs per minute
in their L2, which is considerably higher compared
to their low L1 rate. The frequency distribution of
the four FP types in both speaker groups (English
and Spanish native speakers) and both conditions
(L1, L2) is shown in Figure 1. In their respective
native languages (left panel), L1 Spanish speakers
use more vocalic FPs than the other FP types,
while L1 English speakers use the vocalic-nasal
FP type um more frequently (4.8 vs. 0.7 um/min).
The nasal FP hm is used rarely but more often by
Spanish speakers. The same pattern is also visible
in L2 speech (right panel), with numbers increasing
overall.

During the classification of the FPs, an
observation was made: speakers, when producing
a vocalic-nasal FP, do not always use the bilabial
nasal /m/ but also an alveolar /n/ in some instances.
An auditory inspection by one annotator (the
author) revealed that 3.4% (i.e., 38/1,108) of all
vocalic-nasal FPs of the English native speakers
(in both L1 and L2) were produced with a nasal
that was not bilabial and 18.1% (i.e., 48/266) of
those by the Spanish native speakers were produced
with a nasal that was not bilabial. The majority
of non-bilabial nasals were alveolar, while a few
were also categorised as labiodental, velar or a
sequence of alveolar and bilabial nasals. To shed
more light on the phenomenon, the annotation of
several annotators should be taken into account.
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Figure 2: Formant values of realisations of uh
(red) in English L1 compared to those of the
lexical vowels /aiu a/.

3.2. Vowel quality

The first and second formant of all purely vocalic
FPs and the corner vowels of L1 English and L1
Spanish were measured in Praat [21] at the midpoint
of the vowel using the Burg method.* To visualise
the vowel quality produced in the FP uh, two-
dimensional (F1, F2) kernel density distributions of
the lexical vowels and the FP vowel were plotted in
R [22] using ggplot2 [23].

Figure 2 shows that the vowel in the native
English FPs partly overlaps with the realisations of
the lexical vowels (also L1 English) /a/ and /a/.
Based on this observation, the overlap in the two-
dimensional vowel spaces between these two lexical
vowels and the FP vowel was calculated using the
Pillai-score [24], that ranges from 1 (no overlap) to 0
(complete overlap). The vowel quality of the FP uh
overlaps more with the open-mid vowel /a/ (Pillai:
0.27) than the open vowel /a/ (Pillai: 0.46). The /u/-
fronting has been described before for the same data
set [19].

Figure 3 shows that the vowel in the native
Spanish FPs overlaps with the two front vowels /i/
and /e/ of native Spanish speech to a considerable
degree. The Pillai scores show more overlap with
the close-mid vowel /e/ (Pillai: 0.22) than the close
vowel /i/ (Pillai: 0.34).

In order to answer the question whether speakers
transfer the vowel quality of their L1 FP to their L2,
Figure 4 compares the FP uh by both speaker groups
in their L1 and L2 speech. The left panel shows
that FPs in English and Spanish L1 are produced
with distinct vowel qualities (Pillai: 0.67). The L2
FPs (right panel) show vowel qualities that spread
over a larger area of the central vowel space for
both speaker groups. However, they also show a
bimodal distribution for both groups. Some FPs in
L2 Spanish by the English speakers are produced
with a lower F1 and a higher F2 while the majority
of FPs is produced with the same vowel quality as
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Figure 3: Formant values of realisations of uh
(red) in Spanish L1 compared to those of the
lexical vowels /aie u/.
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Figure 4: Vowel quality of uh in L1 and L2
speech by native English speakers (purple) and
native Spanish speakers (green).

observed in their L1. Conversely, for L2 English by
the Spanish speakers some of the FPs are produced
with a native-like vowel quality (similar to the close-
mid /e/) but a large portion is produced with a higher
F1 and a lower F2, approximating the native English
vowel quality.

4. DISCUSSION

The results of the current study confirm that L1
English prefers the vocalic-nasal FP (um) and L1
Spanish prefers the vocalic FP (uh) [2, 5]. Nasal
FPs are not very frequent in either speaker group
but for L1 Spanish Am is as infrequent as um. The
frequency of FPs in L2 speech increases as reported
before [9, 10, 11, 12], and moreover, the preferred
type of FP remains constant [15] with native Spanish
speakers preferring the vocalic FP uh and the native
English speakers preferring the vocalic-nasal type
um in both their L1 and L2. A reason for the
preference of the specific FP type may be the
syllable structures in both languages. In English,
closed syllables seem to be more common than open
syllables as observed from the data reported in [25],
while in Spanish closed syllables do occur, but most
often word-internally [26]. Another reason for the
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preference of uh over um may be the restriction
for Spanish word-final closed syllables which only
allows the consonants /1, n, 1, s, d/ in the coda’ [26].
This restriction would also explain the occurrence
of alveolar nasals in the vocalic-nasal FPs of the
native Spanish speakers, yet not those produced by
the native English speakers.

The results of the comparison of vowel qualities
between lexical vowels and the FP u/h in English
show that the realisations of the open-mid central
vowel /a/ best represent the vowel of the FP,
although vowel spaces do not entirely overlap. The
FP vowel in English is produced more centrally than
the vowel /A/. The Spanish FP vowel, on the other
hand, is produced as a close-mid front vowel, similar
to the realisations of the Spanish lexical vowel /e/. In
Spanish, [e] and [¢] are allophones of the phoneme
/el [26], so the annotated corner vowels in Spanish
include tokens of both allophones. The FP vowel
overlaps with (the upper) half of the vowel space
covered by the vowel phoneme /e/, suggesting that
the vowel quality in uh is represented by [e] rather
than [¢]. This is also supported by previous literature
[3, 2]. However, the claim by [4] that the Spanish
FP is produced with a lower F2 is not supported by
the data presented here. Although a higher F1 can
be observed, this may be due to the inclusion of the
allophone [¢] in the set of corner vowels. Note that
native Spanish speakers were bilinguals in Spanish
and Basque, which may have influenced the vowel
quality of the FPs. However, as the vowel systems
of Spanish and Basque are the same [27, 26] this
influence is assumed to be rather small.

The comparison between L1 and L2 speech shows
that while the FP vowels in L1 English and Spanish
are very distinct, this cannot be observed in the
speakers’ L2 speech. The distributions of FP vowels
of Spanish and English L1 speakers, producing FPs
in their L2 show two peaks, which suggests that
some hesitations approximate the realisations of
Spanish /e/ and some approximate the realisations
of English /a/. It seems that advanced learners are
able to adapt the FP’s vowel quality, but this is not
the case for all the data. The results suggest that L1
Spanish speakers may be better at approximating the
vowel quality of English FPs and that L1 English
speakers are more likely to keep their native FP in
their L2. It is likely that individual speakers adapt
the vowel quality of the target language while others
keep their native vowel quality. Factors that may
influence the switch from L1 to L2 FP vowel quality
may be L2 proficiency, the exposure to the target
language by native speakers, or the speakers’ stance
towards the foreign language. Another possibility is
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that speakers do not switch from one vowel quality
to the other entirely, but they employ a mixture of
native-like and foreign FPs. Further investigations
into speaker-specific patterns are planned for future
work.

5. CONCLUSION

To conclude, this study has shown that filler particles
(FPs) in English and Spanish native speech are
quite distinct in (i) the type that is preferred (um
vs. uh) and (ii) the vowel quality that is used
approximating the realisations of the lexical vowels
/a/ in English and /e/ in Spanish. Furthermore, it
is shown that learners of an L2 are able to produce
FPs with a native-like vowel quality, even though
a full adaptation was not observed. It is assumed
that the degree of target language FP adaptation is
speaker-specific, but this hypothesis is in need of
further investigation.

The results discussed here offer insights into the
realisations of FPs in two languages, suggesting that
different languages employ specific FP paradigms.
The tendency that native-like qualities of FPs
(their vowel quality and preferred type) transfer
to the speaker’s L2 even for advanced learners
may be highly relevant in fields where the
speaker’s background is unknown (forensic phonetic
casework, language analysis for determination of
origin). The results also support the view that
disfluencies should be discussed in the L2 classroom
to raise the learners’ awareness of the foreign FP
realisations. Whether the discussion of FPs in the
L2 context helps the learners better approximate the
L2 FPs is still an open question in L2 research.

"In phonetic transcription for English the symbol 4 is
commonly used to describe an open-mid central vowel
[28] as opposed to a back vowel as described by the IPA.
2 The Common European Framework of Reference for
Languages (CEFR) [29] provides guidelines for the
categorisation of L2-fluency and proficiency.

3 The DIAPIX-FL corpus is freely available at http:/
datashare.is.ed.ac.uk/handle/10283/346

4 Maximum formant: 5.5 kHz, max. number of formants:
5, window length: 0.025 s, dynamic range: 50 Hz

3> Other consonants may occur in loanwords.
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