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ARTICLE INFO ABSTRACT

Keywords: Hyperarticulation is an acoustic modification of the speech stream that has been reliably shown to be naturally
Clear speech part of clear speech. Despite the large number of studies that have investigated the relationship between clear
Hyperarticulation

speech properties (e.g. expanded vowel space) and intelligibility, only an associative, rather than a causal
relationship between vowel space expansion and speech intelligibility has been documented to this date.

The focus of this study was to more directly explore the impact of vowel hyperarticulation on intelligibility.
Specifically, it tested the effect that naturally elicited speech in interaction with native-sounding adults and
foreign-sounding adults had on intelligibility. Twenty-one native speakers of English transcribed and provided
ratings of typicality and clarity for speech that was produced while speakers were interacting with native-
sounding and foreign-sounding adults. Results revealed that speech directed at L2 speakers is more intelligible
and rated as being clearer and a more typical representation of speech compared to speech directed at L1
speakers. Implications of the findings are discussed in terms of Lindblom’s Hyper-and Hypoarticulation theory

Speech intelligibility
Foreigner-directed speech (FDS)
Speech perception

(1992).

1. Introduction

Within the vocal tract the peaks of resonances are referred to as
formants. They are specified by their center frequencies and bandwidth
and correspond with the peaks in a vowel spectrum. Measured in Hertz
(Hz), the formant frequencies F1 and F2 specifically are regarded to
contribute to the qualitatively distinct sounds between vowels (Raphael
et al., 2007). The expansion of vowel space involves the acoustic exag-
geration of F1 and F2 (Ladefoged, 1996) and has been shown to be part
of clear speech, which includes acoustic-phonetic features such as
decreased speech rate and greater sound pressure levels (Chen, 1980;
Picheny et al., 1986; Uther et al., 2007). Clear speech occurs when
speakers notice a difficulty in the listeners’ speech perception because of
a hearing-impairment, background noise or different language back-
ground (Smiljanic¢ and Bradlow, 2005). Although previous research has
indicated clear speech to be more intelligible than conversational speech
for normal-hearing listeners in noisy environments, it is not known
which acoustic features of clear speech are the most responsible for
enhanced intelligibility. Previous research has shown that enlarged
vowel space correlates with speech intelligibility (Bond and Moore,
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1994; Liu et al., 2003; Monsen, 1976). It was also found that there is a
positive correlation between intelligibility and speakers’ ability to
naturally articulate phonetic contrasts accurately on a segmental level
and employ a larger vowel space (Bradlow et al., 1996; Byrd, 1994;
Hazan and Markham, 2004).

To date, despite the large number of studies that have investigated
the relationship between vowel space and intelligibility, only an asso-
ciative relationship between vowel space expansion and speech intelli-
gibility has been explored. In particular, no study has directly tested
whether speech with vowel space expansion that is produced under
naturalistic conditions in a controlled setting (as opposed to acting in
imagined scenarios) is more intelligible than speech samples with non-
expanded vowel space. Moreover, because correlation does not neces-
sarily indicate causation, conclusions about the role of hyperarticulation
on intelligibility in the context of speech directed to native and foreign
speakers are tentative. To move beyond correlational data, the present
study investigates the extent to which vowel hyperarticulation affects
clarity by focusing on the evaluation of the intelligibility of clear speech
produced in speech to foreign-sounding and native-sounding
interlocutors.
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Previous clear speech research mainly focused on studies with arti-
ficially modified stimuli or stimuli that were produced under imaginary
speaking conditions rather than using naturalistic samples (e.g. Bradlow
et al., 2003; Gagné et al., 1994; Helfer, 1998; Krause and Braida, 2002;
Picheny et al., 1985). For example, one clear speech study instructed its
speakers to produce sentences as if talking to an individual with hearing
loss (Ferguson and Kewley-Port, 2007). Only one recent study recorded
speech naturally when participants were engaging in an interactive task
(Pettinato et al., 2016). However, the study focused on children to find
out how age and gender affect vowel space in conversational speech
with communicative intent. It therefore did not focus on the impact of
naturally elicited clear speech on speech intelligibility at word level.
Thus, the purpose of the present study was to ascertain whether speech
with hyperarticulation, as elicited in natural speech, leads adult listeners
to perceive enhanced intelligibility at word level.

The present study used three different measures of intelligibility with
naturally elicited speech samples collected from a previous speech
production experiment in which speech directed to foreign-sounding
interlocutors and speech directed to native-sounding interlocutors
were recorded (Kangatharan et al., 2021). These measures of intelligi-
bility consist of an orthographic transcription task (together with a
confidence rating), a typicality rating task and a clarity rating task.

An orthographic transcription task was used to find out if adult
native listeners were able to correctly transcribe the naturally elicited
acoustic speech stimuli from speech directed either to foreign-sounding
interlocutors or native-sounding interlocutors. A confidence rating was
included to find out how confident the native listeners were in how
accurate their transcription was. A typicality rating was collected to
explore how hyperarticulation relates to the listeners’ perception of how
typical the acoustic-phonetic exaggeration of speech sounds. A clarity
rating was used to find out whether speech directed to foreign-sounding
interlocutors and native-sounding interlocutors differs in clarity.

Thus, the aim of the current study was to determine whether
hyperarticulated speech as produced in speech to foreign-sounding in-
terlocutors improves intelligibility for listeners at the word level as
compared to native-sounding interlocutors. This would help evaluate
whether hyperarticulated speech is beneficial to native listeners and
therefore contributes to an enhanced intelligibility of speech in English.
Based on previous research (Bradlow and Bent, 2002; Ferguson and
Kewley-Port, 2007; Smiljani¢ and Bradlow, 2011), it was hypothesized
that adult native listeners of English will correctly identify more words
from native speakers’ speech when directed toward foreign-sounding
interlocutors than when directed toward native-sounding
terlocutors. This is because speech to foreign-sounding interlocutors
might be spoken more clearly than speech to native-sounding in-
terlocutors due to the perceived linguistic needs of foreign-sounding
interlocutors (Burnham et al., 2002; Munro and Derwing, 1999; Uther
et al., 2007; Uther et al., 2012). Consequently, native listeners will feel
more confident in their accuracy of transcribing native speakers’ speech
when it is directed toward foreign-sounding interlocutors than when it is
directed toward native-sounding interlocutors. It was also hypothesized
that native listeners will perceive speech directed to foreign-sounding
interlocutors as clearer, but not more typical than speech that is
directed to native-sounding interlocutors. Moreover, hyperarticulated
speech could instead be expected to be perceived as less typical as
generally people do not hyperarticulate in everyday language unless
accommodating for an interlocutor perceived to have a specific need.
This would be in line with the Hyper-and Hypoarticulation (H&H)
theory, according to which adults modify their speech to maximize
discriminability to provide the listener with sufficient information to
make speech clearer (Lindblom, 1992). For example, clear speech was
used in speech to hearing-impaired listeners in quiet and not casual
speech (Picheny et al., 1985) and to normal-hearing listeners in noise
(Uchanski et al., 1996). The hypothesis on clarity can also be argued to
theoretically agree with the notion of audience design that considers
speakers to change speech for different listeners and to design their
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speech style accordingly (Bell, 2001). Similarly, there is a view that
‘linguistic convergence’ in which speakers take on the interlocutors’ way
of speaking occurs as a way of decreasing social distance and raising
communicative effectiveness. This view is consistent with the commu-
nication accommodation theory (CAT) (Giles, 2009). This theory sug-
gests that hyperarticulation in native speakers’ speech to
foreign-sounding interlocutors can be seen as native speakers’ attempt
to arrive at linguistic convergence with the foreign-sounding
interlocutor.

2. Method

This study had two parts: a speech production experiment to elicit
spontaneous speech produced when doing a ‘Spot the Difference’ task
with different types of interlocutors as described previously in Kanga-
tharan et al. (2021), and a perceptual evaluation experiment using
target words extracted from the speech production experiment. Both the
speech production experiment and the perceptual evaluation experi-
ment were approved by the Ethics committee at the Psychology
Department at Brunel University. All participants filled in a consent form
prior to participating and were debriefed following participation.

2.1. Speech production experiment

This speech production experiment was conducted in a previous
study (Kangatharan et al., 2021), and details are reported again here in
the present study to describe how the speech tokens used for the speech
perception experiment were obtained. The speech production experi-
ment used a 2 (interlocutor’s accent: native, foreign) x 2 (interlocutor’s
physical appearance: native, foreign) x 3 (three target vowels: /a:/, /u:/
and /i:/) mixed design with four different types of interlocutors: NLNS
(native-looking and native-sounding), NLFS (native-looking and
foreign-sounding), FLNS (foreign-looking and native-sounding), and
FLFS (foreign-looking and foreign-sounding). The extent of hyper-
articulation in the target words in which one of the three target vowels
was present was the dependent variable (see Kangatharan et al., 2021).
In the speech production study, fifty-two female White British speakers
were instructed to interact with an interlocutor from one of the four
different interlocutor types.

After a White British English speaker and an interlocutor had been
seated opposite each other, they were each given a folder with three
pictures, each showing a different scene. There were 13 differences
between the picture the speaker received and the picture their partner
interlocutor received. The task was for the speaker and the interlocutor
to talk with each other to verbally detect the differences between their
pictures during an half an hour audio-recorded interaction. In the
beginning, 150 target words from one of thirteen target vowels were
recorded from native speakers in the speech production study. The
vowels /a:/, /i/, /u:/, /i/, /e/ and /b/ were chosen from the target
words “car”, “beach”, “blue”, “pink”, “red” and “shop” as they contained
a minimum of one sample per participant.

Statistical analyses of the speech samples with the target vowels /a:/,
/i:/, /u:/ revealed a significant effect of speech in comparison to
appearance among the four different interlocutor types (see Kanga-
tharan et al., 2021, for details). Based on this finding, the speech samples
from the foreign-sounding interlocutor conditions NLFS and FLFS were
combined and the speech samples from the native-sounding interlocutor
conditions NLNS and FLNS were combined for the Listening Experiment
to find out whether hyperarticulated speech (as produced in speech to
foreign-sounding interlocutors) improves clarity for listeners at the word
level as compared to native-sounding interlocutors.

2.2. Listening experiment

2.2.1. Participants
The listeners were 21 native speakers of English (16 female, 5 male;
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mean age 19) from the Southeast London area, who declared to have
regular hearing and orthographic abilities. They were undergraduate
students who were recruited from university. They received course
credits for their participation.

2.2.2. Materials and apparatus

After the recordings were made in the speech production experi-
ment, target words were extracted from the sound files and were
equated for root-mean-square amplitude. These word-length target files
formed the samples that were rated by the native English listeners in the
listening experiment. The stimuli were presented on a laptop with the e-
prime software installed (Schneider et al., 2002a; Schneider et al.,
2002b) via headphones (Sennheiser HD429) at a comfortable listening
volume. All participants’ responses, which were submitted using the
computer keyboard, were recorded via the e-run software application.

2.2.3. Design

The speech samples from the foreign-sounding interlocutor condi-
tions NLFS and FLFS in the speech production experiment were com-
bined to jointly present the foreign-sounding interlocutor condition in
the current Listening Experiment. The speech samples from the native-
sounding interlocutor conditions NLNS and FLNS in the speech pro-
duction experiment were combined to present the native-sounding
interlocutor condition in the current Listening Experiment. Ten speech
stimuli were randomly chosen from each interlocutor condition (native-
sounding and foreign-sounding conditions) for each of the three vowels
/a:/, /i:/ and /u:/ as target vowels and for each of the three vowels /i/,
/e/ and /p/ as distractors. This means that, overall, 120 stimuli were
presented in random order, with each stimulus being rated and tran-
scribed by each native listener.

2.2.4. Procedure

The participants completed three tasks: (a) a transcription task,
together with confidence rating, (b) a typicality rating task; and (c) a
clarity rating task. During each task, the participants listened to 120
audio stimuli. The measures were obtained by participants either typing
a word or pressing one of six buttons with the numbers 1, 2, 3,4, 5 and 6
on a Likert scale format (from 1 = very confident/typical/clear to 6 =
not confident/typical/clear at all). Each task was presented through a
separate e-prime program. Stimuli were presented in a random order.
Altogether, the three sessions lasted approximately 35 min and were
completed on the same day.

The first session included a transcription task, together with
providing a confidence rating. Participants carefully listened to every
word stimulus and typed out what they heard using the keyboard within
the space that was displayed on the screen. The orthographic tran-
scription task was considered a measurement of intelligibility of
speakers’ speech (Giolas and Epstein, 1963; Tikofsky and Tikofsky,
1964; Yorkston and Beukelman, 1981; Garcia and Cannito, 1996; Hus-
tad, 2008). Participants then indicated on a Likert scale from 0 to 6 how
confident they were in how accurate their transcription was (1 = very
confident; 6 = not very confident at all). The presentation of a novel
word stimulus occurred 500 milliseconds following listeners’ rating of
their confidence in their transcription. An arrow that appeared for 200
milliseconds indicated the presentation of the next word.

While completing the typicality rating task, participants viewed the
words written on the screen for 300 milliseconds, and after another 300
milliseconds, listened to speech corresponding to the written words.
They then rated the words for typicality. A new word stimulus was
presented 500 milliseconds after listeners had finished rating the typi-
cality (1 = typical; 6 = not typical at all) of the previous word. The
presentation of the next word was indicated by an arrow that appeared
for 200 milliseconds.

While completing the clarity task, participants viewed the word
written on the screen for 300 milliseconds and, after another 300 mil-
liseconds, listened to speech corresponding to the word that was
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presented visually. They then rated the words for clarity on a scale from
1 to 6 (1 = very clear; 6 = not clear at all). A new word stimulus was
presented 500 milliseconds after listeners had finished rating the typi-
cality of the previous word. The presentation of the next word was
indicated by an arrow that appeared for 200 milliseconds.

2.2.5. Data analysis

Based on the results of the speech production study that showed a
significant effect of speech and not of appearance (Kangatharan et al.,
2021), the experimental conditions NLNS and FLNS were combined to
present the native-sounding interlocutor condition and the experimental
conditions NLFS and FLFS the foreign-sounding interlocutor condition
in the present Listening Experiment.

Based on previous research (e.g. Bradlow and Bent, 2002; Bradlow
and Alexander, 2007; Smiljani¢ and Bradlow, 2011; Munro and Derw-
ing, 1999; Lane, 1963), the scoring of the transcription task accepted
only fully transcribed words that were identified correctly and did not
accept any word candidates that were recognized half-way. This was
done so as not to be unclear about whether near-hits resulted because of
typing errors or because listeners actually did not recognize the pre-
sented word.

The transcription, confidence, typicality and clarity data were ana-
lysed with paired-samples t-tests. Four different paired samples t-tests
were used because the four measures were not related. The Shapiro-Wilk
normality test showed that the data did not violate the assumption of
normality (transcription: W = 0.944, p = .24; confidence: W = 0.954, p
.373; typicality: W = 0.983, p = .954; clarity: W = 0.964, p = .581).

3. Results
3.1. Transcription accuracy and confidence

The mean confidence rating was not significantly different between
the foreign-speaker directed speech and the native-speaker directed
speech. The mean transcription accuracy as shown in Fig. 1 was higher
for speech samples directed to foreign-sounding interlocutors than
native-sounding interlocutors. This difference was statistically signifi-
cant (t (20) = 2.426, p < .05, r = 0.520). This result is in line with the
hypothesis that listeners would show higher transcription accuracy for
speech directed to foreign than native-sounding interlocutors.

3.2. Typicality

As shown in Fig. 2, native speakers rated speech samples directed to
foreign sounding interlocutors as more typical of representing the word
in the English language than the speech samples directed to native
sounding interlocutors. This difference was statistically significant (t
(20) = —5.036, p < .05, r = 0.722). This is not in line with the hypothesis
that there would be no differences in native listeners’ rating of words to
foreign-sounding interlocutors and native-sounding interlocutors.

3.3. Clarity

As shown in Fig. 3, on a scale from 1 (very clear) to 6 (not clear at
all), native speakers rated speech samples directed to foreign-sounding
interlocutors as clearer than the speech samples directed to native-
sounding interlocutors. This difference was statistically significant (t
(20) = —6.066, p < .05, r = 0.764). This finding supports the hypothesis
that native listeners would rate words to foreign-sounding interlocutors
as clearer than the words to native-sounding interlocutors.

A simple linear regression was conducted on the clarity rating to
understand whether changes observed in the level of clarity were asso-
ciated with changes in vowel space. Used as predictors, F1 and F2
accounted for 19.2% of the variance in the clarity rating. The F-ratio was
2.963, which was close to significance (p = .070). The regression co-
efficients were —0.265 for F1 and 0.241 for F2.
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Fig. 1. Mean transcription accuracy for the native-sounding and the foreign-sounding interlocutor conditions. Error bars show +/—1 standard error from the mean.
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Fig. 2. Mean typicality rating for the native-sounding and the foreign-sounding interlocutor conditions on a scale from 1 (very typical) to 6 (not typical at all). Error

bars show +/—1 standard error from the mean.
4. Discussion

The goal of the study was to determine whether hyperarticulated
speech as produced in speech to foreign-sounding interlocutors im-
proves intelligibility for listeners at the word level as compared to
native-sounding interlocutors. Therefore, the speech samples that had
been produced by native English speakers in speech to foreign-sounding
and native-sounding interlocutors in a previous speech production
experiment (Kangatharan et al., 2021) were scored at word level from
transcriptions provided by twenty-one native speakers of English for
intelligibility.

A difference in native English listeners’ transcription accuracy of
speech to foreign-sounding interlocutors and native-sounding in-
terlocutors was observed. This result appears to support the hypothesis
that native English listeners would transcribe more accurately words
that had been articulated in speech to foreign-sounding interlocutors
than to native-sounding interlocutors. It is in line with the finding of a
difference in native English listeners’ clarity rating of speech directed to
foreign-sounding interlocutors and native-sounding interlocutors. It also
appears to support the hypothesis that native English listeners would
rate the speech directed to foreign-sounding interlocutors as clearer than
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speech directed to native-sounding interlocutors. This finding suggests
that the acoustically expanded vowel space as observed in hyper-
articulated speech directed to foreign-sounding interlocutors might have
contributed to a higher transcription accuracy by native English lis-
teners due to enhanced speech clarity. This also appears to be in line
with previous research (e.g. Burnham et al., 2002; Uther et al., 2007)
and extends prior evidence of vowel space expansion contributing to
vowel intelligibility (e.g. Ferguson and Kewley-Port, 2007). However,
vowel space was not observed to be a good predictor of intelligibility.
This result is not in line with previous studies where vowel space
expansion was found to correlate with speech intelligibility (e.g. Bond
and Moore, 1994; Bradlow et al., 1996; Hazan and Markham, 2004;
Picheny et al., 1986) and does not support the H&H theory according to
which hyperarticulated speech allows more accurate phonetic units to
be more easily perceived as being acoustically distinct (Lindblom,
1990). This finding could be explained by there not being one ‘go-to’
acoustic-phonetic characteristic that facilitates intelligible processing of
speech at word level. It would need to be explored how this character-
istic interacts with other acoustic-phonetic features to allow for better
intelligibility in clear speech at word level.

Although the appropriate spoken word identification and therefore
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Fig. 3. Mean clarity rating for native-sounding and foreign-sounding interlocutor conditions on a scale from 1 (very clear) to 6 (not clear at all). Error bars show

+/—1 standard error from the mean.

speech intelligibility had previously been found to be affected by how
accurate vowels are articulated (Liu et al., 2005; Weismer et al., 2001),
other acoustic-phonetic features have also been highlighted in clear
speech perception such as increased vowel length and word length
(Bond and Moore, 1994; Scarborough et al., 2007). For example,
increased word length was observed to be part of clear speech (Bond and
Moore, 1994; Piazza et al., 2021) and increased vowel length was re-
ported in speech to foreigners (Ashby, 2004; Sankowska et al., 2011). It
could therefore be stated that it is a combination of vowel space together
with other acoustic-phonetic features that might contribute to clear
speech. This can be considered to be very likely for the vowels /a:/, /i:/
and /u:/ that were used as target vowels in the present study because, in
Received Pronunciation - that is the standard accent of the English
language in the UK - these tense vowels are longer in duration than
short/lax vowels and are also elongated in clear speech (Uchanski, 1988,
1992). Future speech perception research could therefore focus on dis-
tinguishing between the contributions made by the different
acoustic-phonetic characteristics such as vowel space, world length and
vowel length. For example, native listeners could rate naturally elicited
speech samples for intelligibility in three experimental conditions: The
first condition would contain only expanded vowel space and neither
elongated vowel length nor increased word length; the second experi-
mental condition would include only elongated vowel length; and the
third experimental condition would include only elongated word length.
A baseline condition could also be included where the same stimuli are
rated, but do not include any of those three acoustic-phonetic
characteristics.

Two limitations could have contributed to the finding that vowel
space was not a good predictor of intelligibility: a small sample size and
the nature of speech materials used. Specifically, the speech samples
were produced in a spontaneous speech environment, meaning that over
the duration of the half an hour interaction between the White British
English speakers and interlocutors, the words might have been articu-
lated with less extreme vowels. This means that there was no experi-
mentally instructed control over the quality of the speech produced by
the speakers in the present study in contrast to previous studies where
speakers articulated speech in a shorter amount of time and in the
absence of an interlocutor and were instructed to produce speech as if
speaking to a hearing-impaired listener (e.g. Ferguson and Kewley-Port,
2002) or to read out in clear speech (e.g. Bradlow and Bent, 2002;
Ferguson, 2004; Smiljani¢ and Bradlow, 2005).

In addition, previous research has indicated that speech stimuli
produced more than once in a natural conversation might be of lower
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acoustic emphasis than novel referents (Prince, 1981; Watson et al.,
2010). This could have possibly led to the generation of words with less
extreme vowels because the speech stimuli that were used in the
orthographic transcription task contained forms of speech stimuli that
were mentioned a second and more times (Pettinato et al., 2016). This in
turn can be considered to be reflected in the absence of a differential
perception of speech directed to native-sounding and foreign-sounding
interlocutors in participants’ confidence ratings. This could therefore
also explain why English native raters were not more confident in their
transcription of speech directed to foreign-accented individuals than
their transcription of speech directed to native-accented individuals.
Moreover, producing the speech stimuli more than once over a period of
a 30-minute interaction could have led to semantic satiation and speaker
fatigue that could have shaped the acoustic generation of speech stimuli
(Jacobovitz, 1965).

This weakness in the experimental design could be addressed by
reducing the time taken to complete the interaction task. For example,
speakers and interlocutors could be instructed to talk for only a brief
period of time, such as five minutes, to find differences between their
pictures about one scenario. When completing the task for a second
picture for another five minutes, a different scenario could be used that
makes use of some of the same words as the first picture to facilitate the
elicitation of the same target words in a refreshed way. This approach
would allow speakers to articulate these words in a revitalised manner.
The completion of the task with a third picture on a different scenario
would follow for another five minutes and overall this would encourage
speakers to articulate these words with a stable level of alertness. It
would also be useful for future research to introduce a short break in
between each problem-solving task.

One could argue that if clear speech had been produced in more
experimentally controlled settings, this could have yielded a significant
correlation between vowel space and intelligibility. Such a finding
would have been explained by the H&H theory and to some extent via
the communication accommodation theory (CAT), because hyper-
articulation in native speakers’ speech to foreign-sounding interlocutors
can be seen as an effort by native speakers to reach linguistic conver-
gence with the foreign-sounding interlocutor (Giles, 2009). According to
CAT, convergence involves adopting the interlocutors’ way of speaking
and this can be elicited by the speakers’ desire to decrease social dis-
tance and raise communicative effectiveness (Giles, 1973). Native
speakers’ aim for communicative efficacy can lead to changes in speech
that are characteristic of ‘foreigner talk’ (FT; Ferguson, 1971) such as
the use of high-frequency words as well as changes in pronunciation that
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according to CAT are considered to consequently occur as modifications
in speech (Giles and Coupland, 1991; Zuengler, 1991). Such a finding
could also be consistent with the idea of audience design, according to
which the speech style as designed by speakers can change for a variety
of listeners (Bell, 2001). However, accommodation theory focuses
mainly on elements of speech that are paralinguistic in nature, such as
length of utterance or speech rate, and not segmental aspects such as
formant frequencies (Bell, 2006), and audience design places emphasis
solely on the practical nature of language style in the creation of identity
(Bell, 2006). The H&H theory therefore is a better-suited theory to
consider the link between vowel space and intelligibility.

Contrary to expectations, there was a difference in native English
listeners’ typicality rating in how typical the speech directed to native-
sounding interlocutors and foreign-sounding interlocutors sounded. It
could be argued that this finding is in line with Lindblom’s (1992) H&H
theory, according to which speakers adjust their speech using informa-
tion about their interlocutors and specifically, use hyperspeech by
articulating speech as accurately as possible to enhance communicative
efficiency (Lindblom, 1990). Speech production can, in this regard, be
considered a listener-oriented modification with the goal to ensure
sufficient contrast in the speech output. Because speech can vary on a
continuum from hypospeech to hyperspeech, the speech directed at
foreign-sounding interlocutors is likely to be hyperarticulated in
contrast to speech directed to native-sounding interlocutors, which in
turn would be more ‘typical’ of native English production. By the same
token, speech directed to native-sounding interlocutors can be regarded
representative of hypospeech that is an economical mode of speaking, in
which speech is only differentiated to a certain extent so that speakers do
not overly economize their speech and become unintelligible. Hypo-
speech can therefore be seen in contrast to hyperspeech as more
linguistically divergent from typical English production patterns (Lind-
blom, 1990). The data on typicality rating could therefore be considered
in line with Lindblom’s (1992) H&H theory.

A notable limitation is that the present study made use of simple
target words. Future research can therefore use the hyperarticulated
samples as embedded within a sentence context, which might make it
easier for native English listeners to notice a change in the articulation of
speech because hyperarticulation within a sentence might be more
discernable to a listener than when presented in a simple word format.
Given that speech communication naturally occurs within sentence and
broader communicative contexts, it would be more ecologically valid
and interesting to consider longer speech samples in future studies.
Another limitation is that the study also presented the stimuli three
times for each task, which involves a potential confound of repeated
exposures. Future research could therefore conduct a speech intelligi-
bility study in which the stimuli are presented once and participants are
asked to transcribe and rate each stimulus for typicality and clarity after
listening to each stimulus once.

5. Conclusion

This study addressed the research question of the effect of vowel
hyperarticulation produced when interacting with foreign-sounding
adults on intelligibility compared to speech directed to native-
sounding adults. Results from this study indicated that native listeners
transcribed words from speech directed at L2 speakers more accurately
than words from speech directed at L1 speakers, although they were not
significantly more confident in their transcriptions. They also rated
words from speech directed at L2 speakers significantly clearer and more
typical than words from speech directed at L1 speakers. The findings
suggest that vowel hyperarticulation as elicited together with other
acoustic-phonetic features in foreigner-directed speech could prove
beneficial to improving at word level the intelligibility of clear speech
that is produced in communication with foreign-sounding interlocutors.
To provide clear evidence in support of Lindblom’s Hyper-and Hypo-
articulation (H&H) theory and to understand to what extent vowel
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hyperarticulation could be used for didactic purposes, future research is
needed that can also address some limitations existent in the present
study, including the simple nature of the speech material and the limited
statistical power, that is low statistical sensitivity caused by small
sample size.
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