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Summary

The aim of this study was to investigate the contribution of non-standard phonological
features to reducing the intelligibility of English spoken by speakers of English as a
second language (L2 speakers). It was designed as a series of case studies involving three
listeners who were native speakers of Australian English and three L2 speakers who were
each from a different language background (Korean, Mandarin, and Vietnamese).
Each listener was observed individually as they orthographically transcribed utterances
selected from an audio recording of connected speech produced by the speakers. They
were questioned about what they had transcribed, and any difficulties they had
experienced in identifying the speaker’s intended words. The focus of the study was on
‘sites of reduced intelligibility’, that is, the parts of the utterances where the listeners were
not able to, or had difficulty, identifying the speaker’s intended words. The study was
designed to explore at these sites the relationship between the phonological features in the
speech signal and the listeners’ response to that signal; the phonological features the
listeners relied on when attempting to identify a speaker’s intended words, and links
between the difficulties experienced by a listener and specific non-standard phonological
features in the speech signal.
The findings indicate that intelligibility was reduced when the listeners applied English
speech processing strategies to the complex mix of standard and non-standard
phonological features in each speaker’s speech signal. In doing so, when attempting to
identify a speaker’s intended words, the listeners always relied to some extent on both
suprasegmental and segmental features in the speech signal. They relied most consistently
on the syllable stress pattern (the number of syllables and the pattern of strong and weak
syllables) and the segments in the strong syllables within that pattern. The extent to which
different non-standard phonological features contributed to each speaker’s reduced
intelligibility was related to the extent to which the features the listeners relied on were
produced in a non-standard way by the speaker. Thus a crucial role was played by both
the listener and the speaker. For all three speakers in this study, non-standard segments in
strong syllables had the greatest impact on intelligibility. This was because the syllable
stress patterns produced by all three were a relatively more accurate and, therefore, more
trustworthy source of information for the listeners than the segments. The mix of
vii

particular segments in strong syllables that contributed to reduced intelligibility was
different for each speaker, and this difference was related in part to L1 background.
The findings of this study contribute to our theoretical understanding of the complex
nature of reduced intelligibility, and have important implications for both researchers and
teachers.
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Chapter 1
INTRODUCTION

The practical motivation for this study stems from the need for evidence-based guidelines
for my work with speakers of English as a second language (L2 speakers) who want to
improve the intelligibility of their spoken English. Many of the people I work with want
to improve their intelligibility because they feel, or have been told by others, that they
speak in a way that is ‘difficult to understand’, and this is seen, by themselves or others,
to affect their ability to communicate effectively. The inability to communicate
effectively can affect many areas of their lives. Fraser (2000) argues that if L2 speakers
settling in Australia are unable to communicate effectively in spoken English, they may
be at risk educationally, occupationally, and socially. Some of the people I work with
have settled in Australia and live here on a permanent basis, and some are visiting
temporarily because of work or study commitments. Regardless of their reasons for living
in Australia, however, I have seen evidence that reduced speech intelligibility, and the
resulting inability to communicate effectively in spoken English, has put them at risk in
each of the ways outlined by Fraser. People at risk educationally include the
undergraduate primary teaching student who failed his practicum because his supervising
teacher felt that his spoken English was not ‘clear enough’, and the English teacher from
China who wanted to give up her postgraduate study because she lost confidence in her
own English speaking ability. Those at risk occupationally include the scientist whose
employer would not promote him to a management position because his peers had
reported that they found him difficult to understand, and the lecturer who was going to be
taken off teaching duties because the students complained that they could not understand
him. Finally, those at risk socially include the undergraduate student who no longer spoke
to anyone in English because of previous bad experiences, and the researcher whose boss
stated that she ‘just can’t be bothered listening to him anymore’ because she found him
too hard to understand.
Intelligible speech is essential for effective communication. Kent (1992: 9) describes
intelligibility as ‘the sine qua non of spoken language’, and argues that speech produced
in a way that does not allow a listener to identify the speaker’s intended words has a
1

serious effect on communication. Improved intelligibility is therefore an important goal
for the L2 speakers I work with, and the findings reported by Derwing and Rossiter
(2002) indicate that it might also be an important goal for many others. Of the 100 L2
speakers interviewed in Derwing and Rossiter’s study, one third reported that ‘people
often or very often had trouble understanding them’, and 37% reported that they were
‘often asked to repeat themselves’ (p. 160).
To be able to improve L2 speakers’ intelligibility, we need to understand the ways their
intelligibility is influenced by the different non-standard phonological features (variously
referred to as errors, pronunciation errors, or distortions) commonly present in their
speech. However, although the relationship between non-standard phonological features
and intelligibility is a topic of much discussion and debate in the literature, and has
become an important focus of L2 pronunciation research, empirical studies that
investigate this relationship in L2 speakers are few, and their findings are far from
conclusive. There is therefore very little empirical evidence on which to base pedagogical
strategies and priorities, and our understanding of the relationship between non-standard
phonological features in the speech produced by L2 speakers and reduced intelligibility is
somewhat limited. In fact, Field (2005: 399) argues that ‘the most pressing issue in L2
pronunciation research today is the quest to identify the factors that most contribute to
speaker intelligibility’.
The aim of this study was to investigate the contribution of non-standard phonological
features to reducing the intelligibility of three L2 speakers for listeners who are native
speakers of English (NSE listeners). The L2 speakers were each from a different L1
background (Korean, Mandarin, and Vietnamese) and the listeners were native speakers
of Australian English. In this study I took a different approach to that taken in previous
studies, and explored the ‘mechanics’ of reduced intelligibility in a systematic and
detailed way. In doing so, I investigated in detail what actually happens on those
occasions when intelligibility is reduced. In designing the study, I developed a new
methodology, and approached the topic in a number of innovative ways:
1. The focus of the study was on ‘sites of reduced intelligibility’ in utterances
produced by the L2 speakers; that is, the parts of the utterances where the listeners
were unable to, or had difficulty, identifying the speaker’s intended words.
2. At these sites of reduced intelligibility, I looked at the correspondence between the
speech produced by the speaker and the words the listener indicated that they
2

heard in place of the speaker’s intended words. In doing so, I was able to link any
difficulties experienced by a listener to specific non-standard phonological
features in the speech signal. The listeners’ identification of the speakers’ intended
words at these sites was also used as a way of gaining insight into their speech
processing strategies, and therefore into reasons why specific non-standard
phonological features had misled them, resulting in reduced intelligibility.
3. The speech signal at sites of reduced intelligibility was analysed in the context of
the hierarchical system of phonological units that interact in spoken English, and
thus in a way that reflected the integrated nature of the relationship between
suprasegmental and segmental features in the speech signal.

This thesis constitutes a systematic and detailed exploration of the impact of non-standard
phonological features on the intelligibility of L2 speakers when the listeners are native
speakers of English, and its focus was on how both the speaker and the listener play a part
in reduced intelligibility. The need for a different approach to this topic is identified in the
literature review presented in Chapter 2, in which I consider literature related to both L2
speakers and NSE listeners. The study design, research questions, and methodology are
presented in Chapter 3, and the findings are presented in Chapter 4. The theoretical and
practical significance of these findings are then discussed in Chapter 5.
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Chapter 2
LITERATURE REVIEW

This literature review first considers the notion of intelligibility, and addresses issues
related to definition and measurement. Here I discuss the ways in which the term
intelligibility has been defined and measured in previous studies, and clarify how it is
defined in the present study (Section 2.1). In considering the contribution of non-standard
phonological features of speech production to reduced intelligibility in L2 speakers, I
review literature related to both the speaker and the listener, and in so doing, draw on
literature from three different fields. Literature related to the relationship between L2
speaker intelligibility and non-standard phonological features in their speech signal is
reviewed first in Section 2.2, followed by literature from the field of word recognition
related to the phonological features in the connected speech signal that are important to
listeners who are native speakers of English (NSE listeners) in Section 2.3. Finally,
literature related to the non-standard phonological features present in English produced by
L2 speakers from the same L1 background as the speakers participating in the present
study (Korean, Mandarin, and Vietnamese) is reviewed in Section 2.4. The literature
related to the speaker is thus reviewed in Sections 2.2 and 2.4, while that related to the
listener is reviewed in Section 2.3.

2.1 The notion of intelligibility
Field (2005: 401) describes the notion of intelligibility as ‘central to the teaching of
pronunciation’ because of the widely accepted view that intelligible rather than nativelike pronunciation is a realistic goal to which L2 speakers can aspire. However, despite its
importance, researchers have not always agreed on how to define it, or how to measure it.
This lack of agreement has resulted in research findings that are sometimes difficult to
interpret and compare. Consequently, before reviewing the literature on intelligibility in
L2 speakers, the issues of definition and measurement need to be considered.

2.1.1 Defining intelligibility
Previous research findings related to L2 speakers’ intelligibility are sometimes difficult to
interpret and compare because intelligibility has been defined in a range of different ways
4

in the literature. Furthermore, different terms, such as intelligibility, comprehensibility,
and understanding, have been used interchangeably by researchers in the field.
Intelligibility thus means different things to different researchers. Over two decades ago,
Smith and Nelson (1985: 334) observe this same inconsistency in the use of terms in the
literature, and suggested that a theoretical distinction be made between ‘word/utterance
recognition’ (intelligibility), ‘word/utterance meaning’ (comprehensibility), and ‘meaning
behind word/utterance’ (interpretability). In her discussion about the many different terms
and definitions used in the literature, Jenkins (2000:71) comments that the confusion
about terminology noted by Smith and Nelson is ‘still with us’, but observed that despite
the lack of agreement about which terms should be used, most authors differentiate
between the recognition of words and utterances (Smith & Nelson’s intelligibility) and
the understanding of what is meant by the words and utterances (Smith & Nelson’s
comprehensibility).
The term intelligibility is used in the literature to refer to both comprehensibility and
intelligibility as defined by Smith and Nelson (1985) above. For example, Hahn (2004)
and Deterding and Kirkpatrick (2006) use the term in the sense of Smith and Nelson’s
comprehensibility. Hahn measured listeners’ ‘overall comprehension’ of a lecture, which
was a measure of the listeners’ ability to recall the main ideas and details of the lecture, as
well as their ability to understand and remember the content (p. 208). Although the
listeners’ ability to understand and remember the content of the lecture in Hahn’s study
would have involved their ability to recognise the speaker’s intended words, their ability
to recognise the words was not measured directly. Similarly, Deterding and Kirkpatrick
focussed on instances of misunderstanding in their analysis of conversations between L2
speakers from different L1 backgrounds, and in doing so, explained that they were
considering the participants’ ability to communicate effectively rather than demonstrate
their ability to recognise every single word. In contrast, other researchers (see for
example, Derwing & Munro, 1997; Field, 2005; Munro & Derwing, 1995; Rogers, 1997;
Rogers & Dalby, 2005) use the term in the sense of Smith and Nelson’s intelligibility, and
measure the listeners’ ability to recognise speakers’ intended words by having them
orthographically transcribe the words they hear the speaker say.
Some researchers, however, use the term intelligibility to refer to something not included
in Smith and Nelson’s categories. For example, Llurda (2000: 292) uses the term to refer
to the ‘listeners’ perception of the difficulty experienced in understanding’ the speaker
(which, as will be seen below, is similar to what Munro and Derwing refer to as
5

comprehensibility in their studies). Others have used the term but have given no
indication of what it refers to. For example, Anderson-Hsieh, Johnson, and Koehler
(1992) included both intelligibility and accent on a scale used by listeners to rate
speakers’ pronunciation, but no definition for either term was provided.
Because of the confusion about terminology in the literature, it is important that I clarify
the definition of intelligibility used in this study. I view intelligibility as involving both
speaker and listener, and use the term to describe the listener’s ability to identify the
speaker’s intended words (i.e., Smith & Nelson’s intelligibility). Intelligibility is therefore
defined as the extent to which the phonological features in the speech signal produced by
the speaker can be identified by the listener as the words the speaker intended to say. This
definition is similar to that used by Field (2005: 401): ‘the extent to which the acousticphonetic content of the message is recognizable by a listener’, and to the term
‘phonological intelligibility’ used by Jenkins (2002: 86).

2.1.2 The measurement of intelligibility
Intelligibility is difficult to quantify. Prator (1968: 18) argued that intelligibility is a
‘relative rather than an absolute quality’ and that the intelligibility of the same speech
may vary depending on the situation. The measurement of intelligibility in L2 speakers
must therefore be interpreted in the context of the specific conditions under which the
speech is produced. Thus, to be able to effectively interpret and compare research
findings, one needs to be aware of the approach taken by the researchers to measure
intelligibility, and the conditions under which these measurements were made.

2.1.2.1

How researchers have measured intelligibility

Although various rating scales have been used by researchers to measure listeners’
perceptions of how easy a spoken utterance is to understand (see for example, Derwing &
Munro, 1997; Llurda, 2000; Munro & Derwing, 1995; Varonis & Gass, 1982), these
rating scales involve general impressions or subjective judgments, rather than an external
measurement of the extent to which the words the speaker intended to say have been
accurately identified by the listener. Researchers generally use data obtained from
listeners’ orthographic transcriptions of spoken utterances as an objective way to measure
intelligibility and some calculate intelligibility scores based on the number of words or
key words correct (see for example, Bent, Bradlow & Smith, 2007; Derwing & Munro,
1997; Munro & Derwing, 1995). This seems to be a logical approach, since a
measurement of intelligibility in the sense used in this thesis should not take into account
6

whether or not the listener has made sense of a spoken utterance, but should measure just
the extent to which the listener has identified the words the speaker intended to say.
However, when using a listener’s orthographic transcription as a measurement of
intelligibility, one needs to be aware that the listener may have drawn on the meaning of
the utterance to do so.
Indeed, previous studies have indicated that listeners draw on knowledge including
context and syntactic and lexical knowledge to identify words in spoken utterances (see
for example, Bard, Shillcock, & Altmann, 1988; Cutler & Clifton, 1999; Moore, 2003;
Wright, Frisch, & Pisoni, 1996/97). Grosjean and Gee (1987: 148) described the process
of segmenting the speech stream into a series of words as a ‘feed-forward, feed-back
system’ that involves interaction between phonological, grammatical, situational, and
other types of information resulting in ‘constant adjustments being made to early and/or
partial analyses and constant prediction being made on what is to come’. Similarly,
Moore (2003) supported the notion that the initial analysis of the phonological
information is checked and readjusted using knowledge of the ways speech sounds follow
each other, and adjusted and corrected further using knowledge of syntax and semantics,
and even situational cues. It seems, therefore, that listeners use their understanding of the
meaning of the spoken utterance to help them identify the words it contains, and the
theoretical distinction proposed by Smith and Nelson (1985) between word/utterance
recognition and word/utterance meaning may be easier to make in theory than it is in
practice (see Zielinski, 2004).

2.1.2.2

The types of speech samples researchers have used to measure
intelligibility

The type of speech sample presented to listeners may influence measurements of
intelligibility and needs to be taken into account when interpreting research findings.
Researchers have focussed on measuring the intelligibility of L2 speech produced in three
different conditions: single words (see for example, Field, 2005; Ortega-Llebaria, 1997),
reading sentences aloud (see for example, Bent et al., 2007), and connected speech
(variously referred to as extemporaneous, continuous, or conversational speech; see for
example, Munro & Derwing, 1995). However, it is possible that intelligibility may differ
according to the condition in which the words are produced, and if this is the case, a
measure of intelligibility in one condition may not be able to be comparable to or
generalised to measures of intelligibility in another condition. For instance, if words are
produced in sentences read aloud or in connected speech, listeners can draw on
7

information other than the phonological features of the speech signal to identify them (as
discussed above), and therefore may be able to identify them more easily than if they
were produced as single words. On the other hand, words produced as single words may
show less variability than words produced in connected speech, as is the case for native
speakers of English (Cauldwell, 2003; Grosjean & Gee, 1987; Shockey, 2003), and
therefore may be easier for listeners to identify. Similarly, words produced when reading
aloud may be show less variability than words produced in connected speech, if, as with
native speakers of English (see Shockey, 2003), speech produced when reading aloud has
fewer connected speech features than spontaneous connected speech.
Only one of the studies included in the following literature review made the comparison
between the intelligibility of words presented in two different conditions. Suenobu,
Kanzaki, and Yamane (1992) compared the intelligibility of single words to that of the
same words in connected speech for 48 native American English listeners listening to 52
utterances produced by L2 speakers from a Japanese L1 background. The utterances were
selected from five-minute speeches made by 80 speakers. The listeners orthographically
transcribed target words (words produced with non-standard pronunciation) presented
first as single words and then in the original utterances in which they were produced. The
researchers found that the accuracy in the orthographic transcriptions of the target words
increased by 25% when the words were presented in their original utterance rather than in
isolation and out of context. However, the words presented as single words were
excerpted from the original utterances, and this in itself may have caused problems for the
listeners, as words extracted from the speech stream in this way are difficult for listeners
to identify (see Grosjean & Gee, 1987).
Thus, the type of speech sample used to measure intelligibility may influence that
measure, and one needs to be aware that research findings related to the intelligibility of
speech produced in one condition may not be able to be compared to findings related to
that produced in a different condition. One also needs to be aware than research findings
related to speech produced in one condition may not be able to be generalised to speech
produced in another condition.

2.1.2.3

Intelligible to whom?

Measurements of intelligibility may also be influenced by the listeners who are listening
to the speech samples. The language background of listeners and their prior experience in
listening to L2 speakers, as well as their knowledge of the context in which utterances
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were produced, have all been identified as listener factors that may have an influence on
intelligibility measurements.
Bent and Bradlow (2003) found that the language background of the listener influenced
relative measurements of intelligibility of English spoken by speakers from three different
L1 backgrounds: English, Korean, and Chinese (Mandarin). They measured the
intelligibility of 60 sentences read aloud by a native American English speaker, two L2
speakers from a Chinese L1 background (one high and one low proficiency) and two from
a Korean L1 background (one high and one low proficiency). Intelligibility was measured
as the number of key words transcribed perfectly by listeners from four different L1
backgrounds: 21 native English speakers, 21 from a Chinese L1 background, 10 from a
Korean L1 background, and 12 from a mix of L1 backgrounds other than English,
Chinese, or Korean. They found that native English listeners found the native English
speaker more intelligible than all of the L2 speakers from Chinese and Korean L1
backgrounds. The Korean listeners, however, found both of the Korean speakers just as
intelligible as the native English speaker and the high proficiency Chinese speaker. The
Chinese listeners, on the other hand, found the high proficiency Korean speaker to be
more intelligible than the native English speaker and just as intelligible as the high
proficiency Chinese speaker, but the low proficiency Korean speaker to be less
intelligible than all three. The group of listeners from a mix of L1 backgrounds found the
high proficiency Korean speaker to be just as intelligible as the native English speaker
and the high proficiency Chinese speaker, but the low proficiency Korean speaker to be
less intelligible than all three.
Munro, Derwing, and Morton (2006) also investigated the influence of the language
background of the listener on measurements of intelligibility of L2 speakers from
Japanese, Cantonese, Polish, and Spanish L1 backgrounds. They measured the
intelligibility of 48 utterances taken from connected speech produced by 48 L2 speakers
(i.e., one utterance per speaker), 12 each from Cantonese, Japanese, Polish, and Spanish
L1 backgrounds. Intelligibility was measured as the percentage of words correctly
transcribed by 40 listeners, 10 each from four different L1 backgrounds: native Canadian
English, Cantonese, Japanese, and Mandarin. They found that the intelligibility of all four
groups of L2 speakers was similar for the native English listeners. Although Munro et al.
concluded that the L1 background of the listener had a small influence on intelligibility
scores, there were some differences noted amongst the listeners. For example, the
Japanese listeners found the Japanese speakers to be more intelligible than the native
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English listeners had, and also found the Japanese speakers to be more intelligible than
the speakers from the other L1 backgrounds. The Cantonese listeners did not find the
Cantonese speakers more intelligible than speakers from the other L1 backgrounds, but
for them Japanese speakers were more intelligible than the Polish or the Spanish speakers.
For the Mandarin listeners, the Cantonese and Japanese speakers were more intelligible
than the Spanish speakers.
It seems, therefore, that the language background of the listener may influence the
measurement of intelligibility. Gass and Varonis (1984) found that different types of
listener familiarity could also influence this measurement. They measured the
intelligibility of sentences read aloud by two L2 speakers from a Japanese L1 background
and two from an Arabic L1 background for 142 native American English listeners. The
listeners orthographically transcribed the sentences read aloud by the speakers and were
able to transcribe them more accurately if they were familiar with the context in which the
sentences were produced (i.e., when they had heard a paragraph containing the subject
matter related to the sentences beforehand), or when they had heard another speaker from
either L1 background first. The influence on intelligibility of prior experience of listening
to speakers from different L1 backgrounds was reinforced by a comparison made by Gass
and Varonis between the accuracy of the listeners’ transcriptions and those of 10
experienced teachers of English as a second language. The teachers’ transcriptions were
more accurate than the other listeners’ transcriptions, indicating that listeners with ‘many
years experience’ in listening to L2 speakers found the speech more intelligible than
‘naïve’ listeners who had less experience in doing so (p. 79).
Thus, listener characteristics need to be considered when interpreting research findings, as
listeners from different L1 backgrounds or listeners from the same L1 background with
different prior experience in listening to L2 speakers may find the same speech more or
less intelligible. These differences impact not only on our ability to compare the findings
of studies where the listeners are either from a different L1 background or have different
prior experience in listening to L2 speakers, but they restrict our ability to generalise these
findings to intelligibility for listeners with different characteristics.
Because, as I have argued here, intelligibility involves the speaker and the listener, the
contributions of both are considered in the following review of the literature. The
literature related to the speaker’s contribution comprises studies from two different fields:
those that investigate the relationship between intelligibility in L2 speakers and nonstandard phonological features in their speech production (Section 2.2), and those that
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investigate the phonological characteristics of English spoken by L2 speakers from the L1
backgrounds of the participants: Korean, Mandarin, and Vietnamese (Section 2.4). The
review of the listener’s contribution draws on research in a third field: word recognition.
As the listeners participating in the present study were all native speakers of English
(NSE), this part of the review focusses on the phonological information in the speech
signal that is important for NSE listeners to be able to identify a speaker’s intended words
(Section 2.3).

2.2 Non-standard phonological features and intelligibility
in L2 speakers
A common theme in the literature is the relative impact of non-standard suprasegmental
features (stress, rhythm, and intonation) and non-standard segments (consonants and
vowels) on intelligibility. In a quest to identify pedagogical priorities for improving
intelligibility, researchers have often set out to determine whether one is more important
than the other. However, although there is support in the literature that both non-standard
suprasegmental and non-standard segmental features have the potential to influence
intelligibility, there is little empirical evidence to support that one has a greater influence
on intelligibility than the other.
Only a handful of studies have investigated the influence of non-standard phonological
features on the intelligibility of words produced in sentences read aloud or in connected
speech. The focus of the present study is the intelligibility of connected speech, and as
discussed above, if words are produced in sentences read aloud or in connected speech,
listeners can draw on information other than the phonological features of the speech
signal to identify them. Thus the findings of studies that measured intelligibility in these
conditions are relevant here, and those studies that measured the intelligibility of single
words have not been included (see for example, Field, 2005; Ortega-Llebaria, 1997).
The studies that investigate the influence of non-standard phonological features on the
intelligibility of sentences read aloud or connected speech produced by L2 speakers fall
into two broad categories based on their methodological approach: (a) those that
calculated intelligibility scores based on the number of words or key words accurately
transcribed by listeners, and looked for a relationship between these scores and measures
of different phonological features in the speech signal, and (b) those that focussed on the
listeners’ inability to identify a speaker’s intended words, and looked at the
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correspondence between the words that listeners were unable to identify and non-standard
phonological features in the speech signal. As will be discussed in the following sections,
the studies in the latter category provide us with a greater, albeit limited, insight into the
actual ‘mechanics’ of reduced intelligibility, and thus into the ways in which non-standard
phonological features contribute to reduced intelligibility in L2 speakers.

2.2.1 The relationship between intelligibility scores and non-standard
phonological features in the speech signal
Four studies have investigated the relationship between intelligibility scores and nonstandard phonological features in the speech signal. Three of these (Bent et al., 2007;
Derwing & Munro, 1997; Munro & Derwing, 1995) consider the relationship between
intelligibility scores of utterances produced by L2 speakers, and non-standard
phonological features in those utterances. Rogers and Dalby (2005), however, take a
different approach and consider the relationship between intelligibility scores for
utterances produced by L2 speakers and intelligibility scores for a separate list of single
words (unrelated to the utterances) that were sensitive to different phonemic contrasts.
Munro and Derwing (1995) and Derwing and Munro (1997) consider the relationship
between intelligibility and broad measures of both suprasegmental and segmental features
of L2 speech production, while Bent et al. and Rogers and Dalby consider the relationship
between intelligibility and segmental features.
In the studies by Munro and Derwing (1995) and Derwing and Munro (1997), the
researchers had native speakers of Canadian English orthographically transcribe
utterances selected from the L2 speakers’ descriptions of the story depicted in a series of
cartoons. The L2 speakers participating in the two studies differed according to level of
English ability and L1 background. Those in the study by Munro and Derwing were 10
proficient speakers of English from a Mandarin L1 background, who were judged by the
researchers to have English pronunciation that ‘ranged from moderately to heavily
foreign-accented’ (p. 78). Derwing and Munro’s study involved 48 intermediate, not quite
so proficient speakers of English from four different L1 backgrounds (Cantonese,
Japanese, Polish, and Spanish). The listeners participating in the two studies were
university students (Munro & Derwing: n = 18; Derwing & Munro: n = 26), and their
task was to orthographically transcribe three utterances produced by each speaker (Munro
& Derwing), or one utterance produced by each speaker (Derwing & Munro).
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Neither study found a strong relationship between intelligibility scores (calculated on the
basis of the number of words transcribed accurately by the listeners) and broad measures
of the suprasegmental features of L2 speech production: nativeness of intonation (Munro
& Derwing, 1995), and prosodic goodness (Derwing & Munro, 1997). In Munro and
Derwing the intonation of each speech sample was judged by the researchers on a scale
ranging from 1 (native-like) to 9 (not at all native-like). In Derwing and Munro the speech
samples were filtered to remove segmental information so that the researchers could
assess prosody independently, and obtain a ‘prosodic goodness rating’ by rating prosody
on a scale ranging from 1 (perfectly native-like) to 9 (extremely accented). Neither of
these judgments was found to be related to intelligibility scores for the majority of
listeners. Munro and Derwing found that judgments of intonation correlated significantly
with intelligibility for only 22% of listeners, and Derwing and Munro found that their
prosodic goodness ratings correlated with intelligibility for only 8% of their listeners.
Likewise, neither study found a strong relationship between intelligibility scores and nonstandard segmental features. As a measure of non-standard segmental features Munro and
Derwing (1995) counted phonemic and phonetic errors. Phonemic errors were defined as
the deletion, insertion, or substitution of a segment, and phonetic errors were defined as
involving the production of a segment in a ‘noticeably nonnative’ way (p. 80). Derwing
and Munro (1997) counted only phonemic errors. Munro and Derwing found that
phonemic scores correlated significantly with intelligibility scores for only 28% of
listeners, and Derwing and Munro found an even weaker relationship, with significant
correlations between the two for only 8% of listeners. Munro and Derwing found that
phonetic errors correlated significantly with intelligibility for none of the listeners.
The above studies also investigated the relationship between intelligibility and a broad
measure of non-native features in the speech signal: degree of foreign accent. In both
studies the listeners, made a judgment of accentedness on a scale from 1 to 9 (1 = no
[foreign] accent, 9 = extremely strong [foreign] accent) for each utterance. Munro and
Derwing (1995) found that when judging the degree of foreign accent, listeners took a
range of different phonological features in the speech signal into consideration, including
phonemic errors, phonetic errors, and nativeness of intonation, but also considered
grammatical errors in their judgments: judgments of degree of foreign accent correlated
significantly with the number of phonemic errors for 78% of listeners, the number of
phonetic errors for 72%, the nativeness of intonation for 89%, and the number of
grammatical errors for 78%. Derwing and Munro (1997) found that when asked to
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indicate ‘which aspects of an accent are most noticeable’ (p. 5), phonological features
were also identified: 92% of the listeners identified segmentals, 38% enunciation
(mumbling), and 23% prosodic features. Other features were also identified: 46%
identified grammar, 15% rate, 8% fluency, and 8% vocabulary. Thus, these judgments of
degree of foreign accent were indeed a broad measure of non-native features in the speech
signal, and, although they did play an important role, non-standard phonological features
were not always the only non-standard features considered by listeners when making
them.
The findings of these studies differ, however, in the extent to which the degree of foreign
accent was found to correlate with intelligibility. Munro and Derwing (1995) found that
for the majority of their listeners, judgments of degree of foreign accent were not related
to intelligibility; degree of foreign accent correlated significantly with intelligibility for
less than one third (28%) of their listeners, and these correlations were not particularly
strong (−.37 to −.48). Furthermore, five of the utterances, transcribed by all listeners with
100% intelligibility scores, were judged as having a range of accent ratings (from 2 to 9).
Thus, they concluded that a high intelligibility score was not necessarily the result of
speech produced without a heavy accent, and a heavy accent did not necessarily result in
a low intelligibility score. In contrast, Derwing and Munro (1997) found that for the
majority of their listeners, judgments of degree of accent were related to intelligibility;
degree of accent correlated significantly with intelligibility for 77% of their listeners, with
intelligibility scores tending to increase as degree of accent decreased. Derwing and
Munro surmised that the difference in findings to those of Munro and Derwing might be
related to the lower level of language proficiency of the speakers, because the samples
from the speakers at a lower level of language proficiency contained a wider range and a
greater number of non-standard features. Another possible reason suggested by the
authors for the difference in findings was related to the inclusion of speakers from four
different L1 backgrounds; they surmised that the listeners may have been unable to
become familiar with any one of the accents and would have been unable to apply one set
of criteria to all speakers. It seems, therefore, that although judgments of degree of accent
are closely related to non-standard phonological features in the speech signal, these
judgments might be, but are not necessarily, related to intelligibility, and the extent to
which they are related might depend on the number and range of errors present in the
speech signal.
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Bent et al. (2007) and Rogers and Dalby (2005), like Munro and Derwing (1995),
investigated the relationship between non-standard phonological features and
intelligibility in L2 speakers from a Mandarin L1 background. Like Munro and Derwing,
both of these studies used listeners’ orthographic transcriptions as a measure of
intelligibility, but rather than measuring the intelligibility of connected speech, they
measured the intelligibility of sentences read aloud, and rather than calculating
intelligibility scores based on the number of words transcribed accurately by the listeners,
they calculated them based on the number of key words (Bent et al.) or content words
(Rogers & Dalby) transcribed accurately. Unlike Munro and Derwing, both of these
studies investigated only the relationship between intelligibility scores and the way
segments were produced.
Bent et al. (2007) focussed on the relationship between intelligibility and the accuracy of
segments produced in different positions of words produced in 16 sentences read aloud by
15 L2 speakers from a Mandarin L1 background. The sentences read by each speaker
were one of four different sets of sentences, and therefore may have been, but were not
necessarily, the same 16 sentences as those read by another speaker. Each speaker was
given an intelligibility score, calculated across all 16 sentences on the basis of the average
number of key words (out of a total 50) accurately transcribed by five native (American)
listeners. To obtain this measure of intelligibility the sentences were presented to the
listeners in the presence of background white noise. Each speaker was also assigned a
segment production accuracy score, calculated as the total percentage of segments
produced correctly across all sentences.
Intelligibility scores were found to correlate significantly with segment production
accuracy scores: speakers with higher segment production scores tended to have higher
intelligibility scores. For some speakers, however, a lower intelligibility score did not
mean that they had a low segment production accuracy score. The researchers reported
that the speaker with the lowest intelligibility score had actually produced 83% of the
segments accurately, and this was not a particularly low segment production accuracy
score (the scores ranged from 71% to 91%). They surmised that other non-standard
features, not included in the analysis (e.g., word-level syllable stress patterns), might have
contributed to her low intelligibility score. Another finding of the study was that accurate
vowel production and accurate syllable initial/word initial consonant production were
significantly correlated with intelligibility scores, whereas overall consonant accuracy and
accurate consonant production in other syllable and word positions were not.
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As noted above, Rogers and Dalby (2005) took a different approach in their investigation
of the relationship between intelligibility and the way segments are produced by L2
speakers from a Mandarin L1 background. Rather than considering the relationship
between intelligibility scores for utterances produced by the L2 speakers and
non-standard segments in those utterances, they considered the relationship between
intelligibility scores for utterances and intelligibility scores for a separate list of single
words (unrelated to the utterances) that were sensitive to different phonemic contrasts
relevant to L2 speakers from a Mandarin L1 background.
The utterances used in this study consisted of 20 semantically unrelated, phonetically
balanced sentences read aloud by eight L2 speakers from a Mandarin L1 background. To
calculate intelligibility scores for these utterances, Rogers and Dalby had different groups
of four or five speakers of American English orthographically transcribe what they heard
each of the speakers say. Each speaker was given an intelligibility score based on the
mean percentage of content words correctly written down by their group of listeners. The
single words used in this study were 190 words identified by the researchers in an earlier
part of the investigation as being one of a minimal pair that contrasted segments that may
not be contrasted clearly when the words were produced by L2 speakers from a Mandarin
L1 background. The words, read aloud by each speaker, were presented to their respective
groups of listeners. On hearing a word, the listeners had to choose between two
alternatives to indicate the word they heard: the target word, which was the word
intended, and a foil word, which was a word that resulted from non-standard segment
production. For example, when hearing the speaker say the target word breathe the
listeners had to choose between two alternatives: breathe and breeze. Each speaker was
given an overall intelligibility score for the single words, based on the mean percentage of
words correctly identified by their group of listeners. The mean percentage of words
correctly identified was also provided for each phonemic category contrasted in the
minimal pairs; for consonants, the phonemic categories contrasted were place (e.g., s/θ),
manner (e.g., p/f), voicing (e.g., p/b), and number of consonants (e.g., ldz/lz), and for
vowels, tenseness (Ǻ/i), height (ǫ/æ), and diphthong (aǺ/ǫ).
Rogers and Dalby (2005) found that that intelligibility scores for single words from
minimal pairs that contrasted consonant number, consonant voicing, vowel tenseness, and
height all correlated significantly with utterance intelligibility scores. Intelligibility scores
for those from minimal pairs that contrasted vowel tenseness, however, were found to
have the strongest correlation with utterance intelligibility (r = .763, p < .001). They also
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found a difference between the vowels produced in single words by the speaker with the
lowest utterance intelligibility score and those produced by the speaker with the highest
intelligibility score. For the least intelligible speaker there was a wider range of target
vowels that were misperceived by listeners in single words, and most of these were
misperceived to a substantial degree (> 20% misperceived); 17 of the 18 target vowels
were misperceived at least once, and 13 were misperceived to a substantial degree. For
the most intelligible speaker, however, only six of the 18 target vowels were misperceived
at least once, and only two of these were misperceived to a substantial degree. In contrast,
there were fewer differences between the two speakers in consonants that were
misperceived to a substantial degree.
Thus it seems that the findings of Rogers and Dalby (2005) together with those of Bent et
al. (2007) indicate that accurate vowel production may be important to intelligibility in L2
speakers from a Mandarin L1 background. Each study found that a different measure of
vowel production correlated significantly with utterance intelligibility scores. Bent et al.
found that accurate vowel production in the utterances was significantly correlated with
the utterance intelligibility scores, and Rogers and Dalby found that the intelligibility of
single words from minimal pairs that feature vowel contrasts relevant to L2 speakers from
a Mandarin L1 background correlated significantly with the intelligibility scores of
utterances unrelated to the single words. It is difficult, however, to compare these findings
to those of Munro and Derwing (1995), who also investigated the relationship between
non-standard phonological features and intelligibility in L2 speakers from a Mandarin L1
background. Firstly, Munro and Derwing did not differentiate between consonants and
vowels. They counted only non-standard segments so did not provide any information
about vowel production. The studies also differ in the type of speech sample they used
(sentences read aloud versus connected speech), the number of utterances they used
(Rogers & Dalby: 20 per speaker; Bent et al.: 16 per speaker; Munro & Derwing: 3 per
speaker), and the way they measured intelligibility (the accuracy in transcription of key or
content words versus all words). The studies also differ in the way the relationship
between intelligibility and non-standard segments was analysed; Munro and Derwing
looked at the percentage of listeners for which there was a correlation between the two. In
contrast, Bent et al. focussed on the speakers and looked at the correlation between an
intelligibility score that was an average across five listeners and a segment production
accuracy score calculated across all sentences produced by a speaker. Rogers and Dalby
also focussed on the speakers and looked at the correlation between intelligibility scores
that were an average across four or five listeners.
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The studies reviewed above have varied results that overall do not provide a clear
indication of the non-standard phonological features that contribute to reducing the
intelligibility in speech produced by L2 speakers. In each of the studies, intelligibility
scores were calculated on the basis of the number of words (or key words) correctly
transcribed by NSE listeners, and the relationship between these intelligibility scores and
non-standard phonological features in the speech signal was explored. Calculating an
intelligibility score in this way does not provide information about which words were
difficult for the listeners to identify and which words were not, and therefore makes it
difficult to determine which specific non-standard phonological features contributed to
reduced intelligibility and which did not.
Furthermore, the listeners in the above studies may have found some words difficult to
identify but were able to transcribe them accurately because of the context in which they
were produced, since as discussed earlier (Section 2.1.2.1), when identifying words in
connected speech, listeners draw on knowledge from sources other than phonological
information in the speech signal. Munro and Derwing (1995) and Derwing and Munro
(1997) surmised that this might have been the case in their studies, and argued that an
utterance might be accurately transcribed even though it is judged as difficult to
understand. In both studies, as well as orthographically transcribing the speakers’
utterances and judging the degree of foreign accent for each, the listeners rated each
utterance for its ‘comprehensibility’ on a scale from 1 to 9, where 1 corresponded to
‘extremely easy to understand’ and 9 to ‘impossible to understand’ (see Munro &
Derwing, p. 79 and Derwing & Munro, p. 5). Comprehensibility was found to correlate
significantly with intelligibility in both studies (for 83% of the listeners in Munro &
Derwing and all of the listeners in Derwing & Munro), but they found a stronger
relationship between comprehensibility and suprasegmental and segmental features of L2
speech production than there was for intelligibility: Munro and Derwing found that,
whereas comprehensibility correlated with judgments of the nativeness of intonation for
the majority of listeners, intelligibility did not, and although comprehensibility correlated
with phonemic errors for the 44% of listeners, intelligibility did so for only 28%.
Likewise, Derwing and Munro found that the number of listeners for which
comprehensibility was significantly correlated with goodness of prosody (n = 9, 35%)
was over four times as many as was the case for intelligibility (n = 2, 8%), and with
phonemic errors (n = 4, 15%), over twice as many as was the case for intelligibility
(n = 2, 8%).
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It seems from these findings that in L2 speech production, non-standard phonological
features may be more closely related to how hard something is to understand than to how
accurately it can be transcribed, and listeners may have eventually been able to transcribe
an utterance accurately by drawing on context and knowledge from other sources, even
though they found it difficult to identify some of the speaker’s intended words. The
findings reported by Hahn (2004) support the premise that non-standard phonological
features in the speech signal make spoken English more difficult to understand for NSE
listeners. Hahn investigated the impact of non-standard primary stresses on listeners’
ability to comprehend an academic lecture and found that listeners listening to the lecture
delivered with the correct placement of primary stresses were able to recall more
information and remember more main ideas than those listening to the lecture delivered
with non-standard primary stresses (either incorrectly placed primary stresses or no
primary stresses). She also found that more listeners judged the lecture delivered with
correct primary stresses to be easy to understand than was the case for the lecture
delivered with non-standard primary stresses.
The listeners in the studies reviewed above may also have transcribed some words
inaccurately for reasons unrelated to the speaker’s speech production, and thus, lowered
intelligibility scores may not have been related to specific non-standard phonological
features in the speech signal. Calculating an intelligibility score based on the number of
words or key words transcribed accurately by listeners does not provide information that
would allow the differentiation between transcription errors that are related to nonstandard phonological features in the speech signal from those related to other factors
(e.g., distraction by an earlier non-standard production, memory difficulties, spelling
difficulties, unexpected word use). For an understanding of exactly which non-standard
phonological features contribute to reduced intelligibility, we therefore need to at least be
able to isolate the parts of an utterance where a listener is unable to identify the speaker’s
intended words, or has difficulty in doing so, and relate non-standard phonological
features in the speech signal to the difficulties experienced by the listener. The studies
reviewed so far have not allowed these parts of the utterance to be isolated, and in the
study by Rogers and Dalby (2005), the non-standard phonological features in the speech
signal were in single words that were not necessarily even included in the utterances for
which the intelligibility scores were calculated. The studies reviewed in the next section
took a different approach, and focussed more on isolating the parts of the utterance where
the listeners were unable to identify a speaker’s intended words, thus allowing
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examination of the correspondence between the words that listeners were unable to
identify and non-standard phonological features in the speech signal.

2.2.2 The relationship between listener inability to identify a speaker’s
intended words and non-standard phonological features in the
speech signal
Four studies consider the relationship between listener inability to identify a speaker’s
intended words and non-standard phonological features in the speech signal. Two of these
studies (Benrabah, 1997; Suenobu, Kanzaki, & Yamane, 1992) used listener transcription
inaccuracies as an indication of the inability to identify a speaker’s intended words, while
the studies by Jenkins (2000, 2002) identified instances of communication breakdown
related to a listener’s inability to identify a speaker’s intended words in audio recordings
of spoken interactions between pairs of speakers.
Benrabah (1997) and Suenobu et al. (1992) looked at listener transcription inaccuracies,
where a correspondence between the inaccuracy and non-standard phonological features
in the speech signal could be established. Benrabah looked at the correspondence between
transcription inaccuracies and non-standard syllable stress patterns, while Suenobu et al.
considered the correspondence between transcription inaccuracies and non-standard
suprasegmental features (pause insertion and syllable stress) and non-standard segments
(consonant deletions and substitutions, vowel additions and substitutions). Benrabah
found a correspondence between non-standard syllable stress patterns in the production of
multisyllabic words and NSE listener transcription inaccuracies. He reported findings
collected in three different studies where native speakers of British English had
orthographically transcribed utterances selected from connected speech produced by
Indian, Nigerian, and Algerian speakers of English. He presented examples where words
produced with non-standard syllable stress had been transcribed inaccurately by the
listeners, and provided some insight into why this was so by linking the non-standard
syllable stress patterns in a speaker’s production to the stress pattern of the words
transcribed by a listener. By identifying such links, Benrabah observed that in their
transcription of these words, the listeners relied heavily on the stress pattern of the word
and transcribed words with the same stress pattern as the one produced by the L2 speaker.
He argued that non-standard stress patterns reduced intelligibility because the listeners
relied on the non-standard stress pattern and totally disregarded the segmental
information, no matter how accurate it was. His observations, however, focussed only on
words with non-standard stress (and only 12 examples were provided) and although other
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non-standard phonological features related to reduced intelligibility were mentioned, they
were not reported in this article.
Suenobu et al. (1992) found a correspondence between NSE listener transcription
inaccuracies and both non-standard suprasegmental features (pause insertion, syllable
stress) and non-standard segments (consonant deletions and substitutions, vowel additions
and substitutions). They had 48 native speakers of American English orthographically
transcribe 52 utterances selected from speeches, which were 5 minutes in length, made by
80 L2 speakers from a Japanese L1 background. The utterances were selected because
they contained words produced in a non-standard way (target words), and for each
utterance, listeners first listened to the single target word, which was excerpted from its
original utterance, and then to the whole utterance that contained that target word. When
the listeners were listening to the target words in the utterances rather than as single
words, consonant deletion had the greatest effect on their intelligibility: over half of the
listeners (51.7%) transcribed target words produced with consonant deletion inaccurately.
Word stress errors had the second greatest effect on their intelligibility: 41.4% of the
listeners transcribed target words produced with non-standard stress inaccurately. Nonstandard pause insertions, vowel substitutions, consonant substitutions, and vowel
additions, also had an effect on intelligibility, and target words produced with these nonstandard phonological features were transcribed inaccurately by 32.3%, 30.3%, 29.4%,
and 27.4% of the listeners respectively.
Suenobu et al. (1992) presented a number of examples that provided some insight into the
specific non-standard phonological features that contributed to the listeners’ inaccurate
transcriptions. In each of these examples they linked non-standard phonological features
in the speech signal to the actual words the listeners transcribed in place of the target
word. For example, they linked a speaker’s production of the target word runs with an l/r
substitution to a listener’s inaccurate transcription of the word as lunch, a word that has /l/
in the word initial position. In so doing, they indicated that the listener had identified the
target word as beginning with /l/ as a result of the speaker’s l/r substitution. Other
examples provided by Suenobu et al. suggest that the non-standard phonological features
that contributed to the listeners’ inaccurate transcriptions included the production of /f/ in
the word initial position as a bilabial fricative with a strong puff of air, the addition of a
vowel at the end of a word, the production of /Ǭ:/ as /ǡ:/, and the deletion of /d/ in the
word final position.
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By focussing on listener transcription inaccuracies, and allowing a link to be made
between specific non-standard phonological features in the speech signal and the
difficulties experienced by the listeners, both of the above studies provided some insight
into the way non-standard phonological features contributed to reduced intelligibility.
Both studies observed instances where the words in the listeners’ inaccurate transcriptions
incorporated the non-standard phonological features produced by the L2 speakers,
suggesting that they used these non-standard phonological features to identify the words,
and were consequently misled by them. Benrabah (1997) and Suenobu et al. (1992)
observed that if the L2 speakers produced words with non-standard syllable stress, the
listeners’ inaccurate transcriptions were words with the same syllable stress pattern as
those produced by the speakers. Suenobu et al. also observed that if the L2 speakers
produced words with non-standard segments, the listeners’ inaccurate transcriptions
comprised words with those same segments (or without them in the case of consonant
deletions).
Jenkins (2000, 2002) also provided some insight into the way non-standard phonological
features contribute to reduced intelligibility. She focussed on words that listeners were
unable to identify when interacting in spoken English with another person, and looked at
the correspondence between these words and non-standard phonological features in the
speech signal. Rather than the listeners being NSE listeners as is the case in all of the
studies reviewed so far (albeit of different varieties of English), the listeners in Jenkins’
studies were L2 speakers. Also, rather than have the listeners orthographically transcribe
a speaker’s intended words, Jenkins (2000) drew her data from audio recordings of
interactions between pairs of L2 speakers while they participated in tasks as practice for
the Cambridge Certificate of Advanced English Speaking examination, and Jenkins
(2002) from interactions that had occurred in classroom and social settings. In both
studies, Jenkins provided a number of examples where she argued that a listener was
unable to identify a speaker’s intended words as a result of non-standard phonological
features in the speech signal. In most of these examples, the listener provided no
indication of what they thought the speaker had said. However, in a small number of
examples, there was an indication of what the words sounded like to the listener, thus
allowing a link to be made between non-standard phonological features in the speech
signal and the difficulties experienced by the listener.
Jenkins (2000) identified 40 occasions where a listener was unable to identify a speaker’s
intended words. All instances occurred in different-L1 background pairs, where the L1
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backgrounds were Japanese, Swiss-German, or Swiss-French. Jenkins argued that 27 of
these breakdowns in communication were the ‘result of pronunciation’ (p. 87), and were
related specifically to non-standard segments. However, although Jenkins argued that all
of the communication breakdowns were related specifically to non-standard segments,
examination of the data presented suggests that non-standard syllable stress patterns may
also have played a role. The examples presented by Jenkins involve words that had been
produced with non-standard segments, including consonants (word initial, medial, and
final) and vowels. However, some of the non-standard phonological features treated by
Jenkins as non-standard segments might in fact have had an effect on the syllable stress
pattern, so that in some of the examples, non-standard syllable stress patterns may also
have played a role in the difficulties experienced by the listeners. For instance, on four
different occasions when a Swiss-German speaker was unable to identify a Japanese
speaker’s intended words, the word causing difficulty for the listeners appeared to be
produced by the Japanese speaker with a non-standard syllable stress pattern as well as
non-standard segments. On one of these occasions there may have been an extra syllable
produced by the speaker, since in interaction 4 (see p. 85) the phonetic transcription of the
speaker’s production provided by Jenkins indicates that the speaker added /ə/ between the
words foot and ball when producing the word football. The addition of /ə/ could have the
effect of adding a syllable to the word, resulting in a three syllable word being produced
(and listened to) rather than a two syllable word. On the other three occasions the speaker
seems to have produced the second syllable of the words soccer, scissors, and zipper as
strong rather than weak. In interaction 5 (see p. 85), Jenkins’ phonetic transcription
indicates that the speaker produced the word soccer /sΛkǡ:/, in interaction 15 (see p. 85),
the word scissors as /sǺzǡ:z/, and in interaction 21 (see p. 86), the word zipper as
/ɑȴi:pǡ:/.1 The production of full long vowel /ǡ:/ rather than a reduced vowel in the
second syllable of these words could make the syllable strong rather than weak, resulting
in the word being produced (and listened to) with a non-standard syllable stress pattern.
On another occasion when a Japanese speaker was unable to identify a Swiss-German
speaker’s intended words the Swiss-German speaker had produced a word with two rather
than three syllables, and therefore with a non-standard syllable stress pattern: the speaker
produced the word balcony as /ɑbælkǩn/ (see interaction 12, p. 85).
As noted above, in most of Jenkins’ (2000) examples, there is no information about what
the listener heard the speaker’s intended words to be. In six, however, the listener’s
1

In Jenkins’ data, although the syllable stress pattern was marked in the phonetic transcription of the word
zipper, it was not marked in the transcription of words soccer or scissors.
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response gave an indication of the words they thought the speaker had said, and therefore
specific non-standard phonological features in the speech signal could be linked to the
difficulties they experienced in identifying the words. In all of these examples, one of the
speakers in the pair was a Swiss-German speaker and the other was Japanese. In four of
them the speaker was a Swiss-German speaker and the listener Japanese, and in two it
was the other way around. Non-standard segments that contributed to reducing the SwissGerman speakers’ intelligibility for the Japanese listeners included the substitution of
voiced for voiceless consonants in the word final position (s/z, t/d) and vowel
substitutions (Ǻ/i:, Ǣ/æ). Those contributing to reducing the Japanese speaker’s
intelligibility for the Swiss-German listener were the substitution of /l/ for /r/ as a
singleton consonant and in a consonant cluster in the word initial position.
Jenkins (2002) presented a further five examples where a listener was unable to identify a
speaker’s intended words as a result of non-standard phonological features in the speech
signal. All of these examples were of instances of communication breakdown during
interactions that had occurred in classroom and social settings where both the speaker and
the listeners were L2 speakers. Only two of the examples, however, provide information
about what the listener heard the speaker’s intended words to be, thus allowing nonstandard phonological features to be linked to the listener’s difficulties. In one of these
(example 3, see p. 88) an L1 Japanese speaker produced the word birthplace as /bǡ:s/
place. Since the majority of the class thought that the speaker was talking about a bath,
Jenkins concluded that the non-standard vowel had ‘caused intelligibility problems’ (p.
88) and that the substitution of /s/ for /θ/ had not. In the other example (example 4, see pp.
88-89) the non-standard phonological features identified as contributing to reduced
intelligibility in an L1 Hungarian speaker’s production of the word one were non-standard
segments (the substitution of /v/ for /w/) combined with non-standard stress (produced
inappropriately as the most prominent word in the utterance).
Thus, by using a methodology that focussed on transcription accuracies rather than
calculating an intelligibility score based on the number of words or key words correctly
transcribed, Benrabah (1997), Suenobu et al. (1992), and Jenkins (2000, 2002) have
provided some insight into the way non-standard phonological features contribute to
reduced intelligibility in L2 speakers. It seems from their findings that both non-standard
suprasegmental features (particularly non-standard syllable stress patterns) and nonstandard segments can contribute to reduced intelligibility, whether the listeners are NSE
listeners or L2 speakers. However, we are still far from understanding the relationship
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between non-standard phonological features and reduced intelligibility, and we need more
information about the way different non-standard phonological features contribute to
reduced intelligibility in order to gain further insight into the nature of this relationship.
Firstly, we need to consider the possibility that different non-standard phonological
features might combine or interact to reduce intelligibility. All of the studies reviewed
above focussed on the influence on intelligibility of non-standard suprasegmental and/or
segmental features, and some attempted to determine which had the greatest influence.
There has been little investigation, however, into the way in which non-standard
suprasegmental and segmental features might combine or interact to influence
intelligibility (except for the one example discussed above provided by Jenkins, 2002).
The possibility that there may be an interaction between the two has been raised in the
speech disorder literature,2 where Weismer and Martin (1992: 83) argue:
In running speech, segmental and suprasegmental events are executed
simultaneously. Modifications of segmental elements … may influence not only
the perception of those particular segments but also the perception of the rhythmic
structure of the utterances as a whole. In this sense, the segmental event may
contribute to a modification of the prosodic structure.
The analysis of the non-standard phonological features in the studies reviewed above does
not allow for such an investigation, as they tended to treat suprasegmental and segmental
features as separate entities rather than analysing them in the context of the hierarchical
system of interacting phonological units in which they operate (see Cruttenden, 1997;
Ladefoged, 2001; Panagos & Prelock, 1997; Tench, 1992). For example, Bent et al.
(2007) found that vowel accuracy correlated with intelligibility scores, and some of the
inaccurate vowel productions that contributed to reduced intelligibility in their study may
in fact have been vowel changes related to the production of a non-standard syllable stress
pattern. However, because only the segments in the speech signal were analysed, the
extent to which this was the case could not be determined.
Secondly, we need to explore the influence of the L1 background of the speaker on the
non-standard phonological features that have an impact on intelligibility. Although the
studies reviewed above have involved L2 speakers from a range of L1 backgrounds,
2

Inclusion of literature from the speech disorder literature does not mean that I consider L2 speakers to
have a speech disorder. It was included here because it provides further information about the way
different phonological features may influence intelligibility.
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methodological differences between them make it difficult to compare and contrast the
findings, and thus provide an indication of whether the non-standard phonological
features that contribute to reduced intelligibility differ according to the L1 background of
the speaker. From the findings of these studies, there is also no clear indication of whether
different non-standard phonological features contribute if the listeners do not have
English as their native language. Only two studies had listeners who were not native
speakers of English (Jenkins, 2000, 2002) and although the findings did not seem to differ
substantially from those of the other studies, in so far as they found that both nonstandard suprasegmental and non-standard segments can contribute to reduced
intelligibility, we are unable to make firm conclusions on the basis of such a small
number of examples.
We also need to be able to analyse the speech produced in those parts of the utterances
that would have been transcribed inaccurately by the listeners if they had not been able to
draw on context and/or utterance meaning to identify them. If, as suggested in the
previous section, non-standard phonological features in the L2 speech signal are more
closely related to how hard something is to understand than to how accurately it can be
transcribed (Munro & Derwing, 1995; Derwing & Munro, 1997), we may be missing out
on important data if we are unable to pinpoint the parts of the utterances where listeners
needed to use context in order to identify a speaker’s intended words. Thus, although the
focus on inaccurate listener transcriptions by Benrabah (1997) and Suenobu et al. (1992)
has provided some insight into the way non-standard phonological features contribute to
reduced intelligibility, it should be remembered that inaccurate listener transcriptions are
not a precise indication of which parts of an utterance present difficulties for a listener. To
gain a fuller understanding of the way non-standard phonological features contribute to
reduced intelligibility, we therefore need to be able to identify those parts of the utterance
where the listener transcription is accurate, but the listener found the speaker’s intended
words difficult to identify, as well as those parts where the listener transcription is
inaccurate because the listener was unable to identify the intended words.
To add to our knowledge about the impact of non-standard phonological features on
intelligibility we also need to consider the relationship from the listener’s point of view.
We need to understand what features the listeners may have attended to in the speech
signal in the above studies, and why the different non-standard phonological features may
have misled them when they were attempting to identify the speakers’ intended words. As
Field (2005: 400) argues, ‘the psycholinguistics of first language (L1) speech processing
26

provides an important key to an understanding of the factors contributing to
intelligibility’. The following review of the literature related to the listener’s contribution
to reduced intelligibility draws on research in the field of word recognition that
investigates the phonological features in the speech signal that are important for listeners
when their task is to derive a sequence of words from a stream of connected speech. As
discussed above, knowledge from a number of different sources is important to listeners
when performing this task. The focus here, however, is on the phonological features of
the speech signal that are important. Also, because the listeners participating in the
present study were native speakers of English, the focus of the review is on the features
that are important to NSE listeners.3

2.3 Phonological features and intelligibility for
NSE listeners
The process by which listeners derive a sequence of words from a stream of connected
speech is not fully understood. This process has been described by McQueen and Cutler
(2001: 469) as ‘remarkably robust and seemingly effortless’, for, despite the many factors
that might alter the acoustic characteristics of the speech signal, listeners seem to be able
to derive the sequence of words intended by a speaker with little difficulty in everyday
situations. For example, the way the speech is produced may vary across speakers
(e.g., different ages, different genders) and within speakers (e.g., different circumstances,
different emotions), and there may be outside interference, such as distortion (e.g., when
talking on the phone) and environmental noise (e.g., when talking in a noisy restaurant, or
with background music). Wright, Frisch, and Pisoni (1996/97: 2) argued that part of this
robustness derives from the rich, redundant phonological information available in the
speech signal, and part of it from the nature of spoken language, which is both ‘highly
structured’ and ‘context dependent’.
Phonological features in the speech signal, it seems, are just one of the sources of
information listeners draw on to recognise a speaker’s intended words. McQueen and
Cutler (1997: 567), however, asserted that phonological features in the speech signal play
a ‘mandatory’ role in this process because it is this information which, in the first
instance, distinguishes one word from another to provide an important means of access to
the lexicon. Similarly, Field (2003: 325) argued: ‘Some modicum of perceptual

3

Where I use the term ‘listeners’ in this review, I therefore refer to NSE listeners.
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information, even if only a few words, is clearly needed before contextual knowledge can
be brought to bear.’ As will be shown in the following review of the literature related to
word recognition in connected speech, phonological features provide listeners with
information important for two processes involved in recognising a speaker’s intended
words in connected speech: dividing connected speech into linguistically meaningful
units or words (speech segmentation), and recognising what the individual words are
(lexical access). It should be noted, however, that although these two processes are
discussed separately, this does not mean that they exist in isolation, and one has to be
completed before the other is possible. Rather, each process supports or constrains the
other, with the recognition of words (as well as the interpretation of the utterance) playing
a part in speech segmentation, and speech segmentation playing a part in what words are
recognised (see Cutler & Clifton, 1999).

2.3.1 The importance of phonological features in the speech signal for
speech segmentation
In connected speech it is not always clear where one word ends and another begins
because words can be uttered in a continuous stream and not separated by a break in the
speech signal (Cutler and Clifton, 1999; Shockey, 2003). In order to segment connected
speech into linguistically meaningful units or words, listeners draw on a combination of
cues from a number of different sources, including context, syntactical and lexical
knowledge, and phonological features (see for example, Mattys, White, & Melhorn, 2005;
Sanders & Neville, 2000). Previous studies investigating the role of phonological features
in this process have indicated that it is both the rhythmic properties of the speech signal
and the production of segments that are important to listeners.

2.3.1.1

The rhythmic properties of the speech signal

Previous studies investigating listener responses to speech input that is unclear have
provided valuable insight into the role of the rhythmic properties of the speech signal in
speech segmentation. Mattys et al. (2005: 488) argue that listeners depend on the
rhythmic properties of the speech signal when the speech input is unclear because these
properties (particularly the amount of stress placed on syllables) provide ‘a robust
segmentation cue in acoustically degraded conditions’, since other information is no
longer available to draw on. Two studies that investigated listener responses to unclear
speech input provide findings that demonstrate listener dependence on the rhythmic
properties of the speech signal in the process of speech segmentation. Cutler and
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Butterfield (1992) analysed listener responses to speech input that was unclear due to
reduced volume, and Liss, Spitzer, Caviness, Adler, and Edwards (1998) analysed listener
responses to speech input that was unclear because the speakers participating had a
speech disorder.
Cutler and Butterfield (1992) found that listeners depended on the rhythmic properties of
the speech signal to identify word boundaries when presented with speech input that was
unclear because of reduced volume. They presented 48 phrases or sentences comprising
sequences of six syllables read aloud by the same speaker to 18 listeners. In each, the
sequence of six syllables was produced with an alternating stress rhythm of strong and
weak syllables (strong syllables were described as those that ‘bear primary or secondary
stress and contain full vowels’, and weak syllables as those that are ‘unstressed and
contain short, central vowels such as schwa’ [p. 218]). In half of the sequences the stress
pattern was SWSWSW and in the other half it was WSWSWS. For 14 listeners, they were
presented at a volume judged to be their speech reception threshold, and for four listeners,
at a volume lower than this threshold. The listeners were warned that the speech they
were going to be listening to was ‘difficult to hear clearly’, and were asked to ‘write down
what they thought was said’ (p. 227). Two types of word boundary misplacement were
identified in the listener responses: insertion of a word boundary where one does not
occur in the speech input, and deletion of a word boundary where one does occur in the
speech input. In 369 listener responses (included in the analysis because both the number
and rhythmic pattern of the input were replicated in the listener response), there were 264
word boundary misplacements, with word boundaries more commonly inserted before
strong syllables (n = 46) than before weak syllables (n = 49), and more commonly
deleted before weak syllables (n = 52) than before strong (n = 17). They also found that a
boundary inserted before a strong syllable tended to result in the listener identifying a
lexical or content word (i.e., noun, verb, adjective, or adverb), whereas a boundary
inserted before a weak syllable tended to result in the listener identifying a grammatical
or function word.
Cutler and Butterfield (1992) found these results supported their rhythmic segmentation
hypothesis. This hypothesis was based on the findings of Cutler and Norris (1988) and
Cutler and Carter (1987) and had the underlying premise that listeners use their past
experience and their expectations of the English language to locate word boundaries, and
in doing so, rely on the characteristic rhythmic properties of English. Cutler and Carter
(1987) found that in a large (190,000 words) natural sample of spontaneous English
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conversation 91% of lexical words (i.e., nouns, verbs, adjectives, and adverbs) had a
strong initial syllable and approximately 75% of all strong syllables were the initial
syllable or the sole syllable of lexical words. English listeners, it was hypothesised, would
therefore be likely to find it more natural to locate word boundaries in connected speech
in a way that results in strong syllables occurring at the beginnings of lexical words; when
a listener hears a strong syllable in connected speech it is likely to be the onset of a new
lexical word. Central to the rhythmic segmentation hypothesis, therefore, is the premise
that strong syllables initiate the segmentation process. The hypothesis predicted that when
speech input is difficult to interpret, listeners would incorrectly insert word boundaries
before strong syllables more often than before weak syllables, and would incorrectly
delete word boundaries more often before weak syllables than before strong (see Cutler &
Butterfield, 1992; p. 222).
Support for the rhythmic segmentation hypothesis was also found in the study by Liss et
al. (1998). They investigated listener responses to unclear speech input produced by
speakers with hypokinetic dysarthria, a speech disorder that was described by the authors
as having the following characteristics:
Perceptually rapid speaking rate with monopitch and monoloudness; little use of
variation in pitch or loudness to achieve differential syllabic stress; imprecise
articulation that gives the impression of a blurring of phonemes and syllables; and
a breathy and perhaps hoarse/harsh voice. (p. 2458)
They presented 60 six-syllable phrases produced by seven speakers with the speech
disorder in various combinations to 70 listeners who were native speakers of American
English. The phrases comprised alternating strong and weak syllables (they were
modelled on the phrases used by Cutler & Butterfield, 1992), half with a SWSWSW
pattern and half with WSWSWS. They contained between three and five one- or
two-syllable words. The listeners were asked to ‘listen to each phrase and to write down
exactly what they heard’ (p. 2461). They were also told that the phrases consisted of real
English words and encouraged to guess if they were unsure of what the speaker had said.
A total of 1596 word boundary misplacements were identified in the listener responses,
and the pattern of the incorrectly inserted and deleted word boundaries was found to
support the rhythmic segmentation hypothesis: word boundaries were more commonly
inserted before strong syllables (47%) than before weak syllables (27%), and more
commonly deleted before weak syllables (15%) than before strong (10%). This pattern
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was also evident for each individual speaker. From these findings, the researchers
surmised that, even though the speakers were less able than normal speakers to produce
distinctions between strong and weak syllables (see characteristics of the speech disorder
listed above), the listeners still relied on what distinctions were there to make their word
boundary decisions. This strategy, however, may have been quite difficult for the listeners
when listening to some of the speakers, as the researchers also observed that the less able
the speaker was to make a clear distinction between strong and weak syllables, the less
the pattern of word boundary errors resembled the pattern predicted by the rhythmic
segmentation hypothesis. For example, when responding to a speaker who, according to
acoustic analysis, could make a clear distinction between strong and weak syllables
(speaker HF1), the distribution of the listeners’ word boundary misplacements were in
accordance with the rhythmic segmentation hypothesis: 55.28% were inserted before
strong syllables compared to 26.71% inserted before weak. However, when responding to
a speaker who, according to acoustic analysis, had the least prosodic variation of the
seven speakers (speaker HF2), the distribution of the listeners’ word boundary
misplacements agreed to lesser degree with the predicted pattern: 43.85% were inserted
before strong syllables compared to 30.28% inserted before weak ones.
Thus it seems that the rhythmic properties of the speech signal provide important speech
segmentation cues for the listeners when the speech input is unclear because they depend
on the distinction between strong and weak syllables to identify word boundaries, even
when those distinctions are diminished. In each of the above studies, however, the
listeners may not have been able to rely on the segments in the speech signal because they
were unable to hear them clearly. Mattys et al. (2005) argued that when listeners are able
to hear segments in the speech signal, they draw on them to identify word boundaries, and
rely less on the rhythmic properties of the speech signal. It is therefore important to
consider the importance of segments in the process of identifying word boundaries.

2.3.1.2

The production of segments

The separation of segments from the rhythmic properties of the speech signal is somewhat
artificial as the rhythmic properties also have ‘segmental expression’ (Cutler & Clifton,
1999: 132). The way segments are produced therefore contributes to the perception of
syllable strength in the speech signal. Allophonic variation in vowel production reinforces
the perception of syllable strength, since strong syllables are perceived by NSE listeners
as containing a full vowel and weak syllables as containing a shortened or reduced vowel
such as schwa (Collins & Mees, 2003; Roach, 1991, 2001). Therefore, when listeners
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respond to the rhythmic properties of the speech signal to make their word boundary
location decisions, they are also responding to segmental information in the form of
vowel quality (Cutler & Clifton, 1999). Similarly, allophonic variation in consonant
production is also part of the perception of syllable strength as the duration of consonants
produced in the initial position of strong syllables is greater than those in other syllables
(Stevens, 2002).
Allophonic variation in consonant production can also provide information as to its
position in the syllable, as the way a consonant is produced depends on whether it is in
the initial or the final position of a syllable. For example, voiceless stops are aspirated in
the syllable initial position, but often unreleased in the syllable final position. Because
word initial consonants are also syllable initial, the way a consonant is produced can
therefore help the listener determine word boundaries (Sanders & Neville, 2000; Stevens,
2002).
The phonotactic constraints of English may also be important to listeners in the process of
identifying word boundaries. English has phonotactic rules that govern which sequences
of segments are permitted and which are not. Listeners are therefore unlikely to identify a
word boundary that results in a word beginning with a sequence of segments not
permitted in English (Sanders & Neville, 2000; McQueen, 1998). McQueen (see p. 24)
outlined the following phonotactic rules for English: /h/ can only appear in the syllable
initial position and is not included in consonant clusters; the sequence /sw/ can occur in
the syllable initial position but not in the syllable final position, so there are words that
begin with /sw/ but none that end with it; the sequence /lp/ can occur in the syllable final
position but not in the syllable initial position, so there are words that end with /lp/ but
none that begin with it; the sequence /mr/ does not occur in either the syllable initial or
the syllable final positions, so there are no words that begin or end with /mr/. McQueen
argued that such rules provide the listener with information important for the
identification of word boundaries, and that phonotactic constraints can indicate word
boundaries that might be missed if the listener depended on the rhythmic properties of the
speech signal alone. He illustrated this point with the example of the word sequence the
team require (see p. 24), and explained that if a listener depended on the rhythmic
properties alone, a word boundary would inserted before the second (strong) syllable of
the word require, but because of phonotactic constraints (i.e., there are no words in
English that end in /mr/), there must be a syllable boundary between the words team and
require.
32

It seems, therefore, that listeners draw on both the rhythmic properties of the speech
signal and the segments produced in the process of speech segmentation. As will be
shown in the following section, these phonological features are also important to listeners
for the process of lexical access.

2.3.2 The importance of phonological features in the speech signal for
lexical access
Both the rhythmic properties of the speech signal and the production of segments are also
important to listeners for lexical access, as well as for speech segmentation. Cutler (1984)
argued that the syllable stress pattern of a word is part of the way the word is represented
in the mental lexicon, and strong syllables and the segments they contain seem to be
particularly important for lexical access. Grosjean and Gee (1987: 149) hypothesised that
listeners use strong syllables to initiate a search for words in their mind, and that ‘the
stress pattern of a word, and the phonetics of its stressed syllable, are valuable
information for the lexical access system’. Bond and Small (1983) supported the idea that
the syllable stress pattern is important to listeners. They found that listeners find changes
in syllable strength with the associated vowel quality change disruptive. Bond and Small
had 30 listeners shadow (repeat immediately what they hear the speaker say) a passage of
recorded speech in which the syllable stress pattern of 20 two-syllable words had been
changed. Stress was shifted from the first syllable to the second in 10 words and from the
second to the first in the other 10. In changing the strength of the syllables, the quality of
the vowels in those syllables was also changed; from full to reduced when the syllable
was changed from strong to weak, and from reduced to full when it was changed from
weak to strong. Only 22% of the listener responses to these words indicated that they
were able to recognise them.
Bond and Small (1983) also supported the idea that the phonetics of the strong syllable is
important to listeners, as they found that listeners find changes to vowels in strong
syllables disruptive, and have difficulty identifying two syllable words in which the vowel
in the strong syllable had been changed. They had 30 listeners shadow a passage of
recorded speech in which the vowels in the strong syllables of 20 two-syllable words had
been changed, and only 15% of the listener responses to these words indicated that they
were able to recognise them. Bond (2003), in her research on listeners’ misperceptions of
speakers’ intended messages (known as slips of the ear) also found that vowels in strong
syllables are important to listeners. She found that vowels in strong syllables were rarely
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misperceived by listeners in slips of the ear, and thus saw them as an important source of
information for them.
Strong syllables, and the vowels they contain, it seems, might be ‘islands of reliability’
for listeners, because they provide information that is both salient and useful (Pisoni,
1981). They may be an important source of information for listeners because, not only are
vowels produced in strong syllables usually longer and louder than their weak syllable
counterparts (Greenberg, 2006), but their production is less variable and more likely to
resemble their canonical form than it is in weak syllables (Carroll, 2004; Greenberg,
2006). Consonants in strong syllables are also less variable and more likely to resemble
their canonical form than those in weak syllables (Carroll, 2004; Greenberg, 2006), and
may therefore also be an important source of information for listeners.
Bond and Small (1983) reported that listeners found changes to consonants in the initial
position of syllables disruptive. They changed the voicing of consonants in 20 twosyllable words contained a passage of recorded speech. In 10 of the words a voiced
consonant was changed to voiceless, and in the other 10 a voiceless consonant was
changed to voiced. The changed consonant was in the initial position of a strong syllable
in 13 of the words, and in the initial position of a weak syllable in seven. Bond and Small
found that in 42% of the listener responses to these words, the listener was unable to
recognise them. They did not indicate, however, in how many of those words they were
unable to recognise, the changed consonant had been in the initial position of a strong
syllable and in how many it had been in the initial position of a weak syllable.
Thus, in connected speech, the syllable stress pattern and vowels in strong syllables as
well as syllable initial consonants provide listeners with information important for lexical
access, and listeners find words in which these features have been changed difficult to
recognise. The role of phonological features in the process of recognising words in
connected speech can, however, be quite complex, and listeners sometimes depend on
only partial information, as observed by Bond (1999) and Connine, Blasko, and Titone
(1993). Bond described word recognition as ‘accomplished by means of fragmentary,
partial phonological representations’ (pp. 63-64), and Connine et al. described the words
recognised as ‘simply the best hypothesis available for the acoustic input’ (p. 207).
It seems therefore, that listeners draw on both the rhythmic properties of the speech signal
and the segments produced in order to recognise a speaker’s intended words in connected
speech: to divide the connected speech into linguistically meaningful units or words, and
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to recognise what the individual words are. The distinction between strong and weak
syllables is important to them for the location of word boundaries, and this distinction, as
well as the resulting pattern of strong and weak syllables (syllable stress pattern), is also
important for lexical access. The way segments are produced contributes to the distinction
between strong and weak syllables, and also, particularly in strong syllables, provides
valuable information for lexical access. Because of the importance to listeners of strong
syllables, it would seem that non-standard production affecting their distinction from
weak syllables, their position in the syllable stress pattern, or the segments they contain is
likely to mislead listeners and result in the identification of words other than those
intended by the speaker. For example, if a multisyllabic word is produced with little
distinction between strong and weak syllables, listeners may not be able to perceive a
syllable stress pattern, and therefore may have difficulty recognising the word. Similarly
if a word or group of words is produced with a non-standard syllable stress pattern,
listeners might be misled in their placement of word boundaries, and might insert a word
boundary before a strong syllable that should not have been strong in the first place. They
might also be misled in recognising the words, as they might depend on the non-standard
syllable stress pattern and the segments in a non-standard strong syllable to do so.
Similarly, if a word is produced with a standard syllable stress pattern, but with a nonstandard consonant or vowel in a strong syllable, listeners might base their word
recognition decisions on the non-standard segmental information in the strong syllable,
and thus identify a word that is different to that intended by the speaker.

2.3.3 The importance of the listener’s perspective to understanding
reduced intelligibility
As noted earlier, the study by Benrabah (1997) provided some insight into the way nonstandard syllable stress patterns contributed to reduced intelligibility in L2 speakers for
NSE listeners. Benrabah concluded that the words they identified in place of the intended
words had ‘more or less the same’ syllable stress pattern as that produced by the L2
speaker (p. 161). Re-examination of Benrabah’s examples from the perspective of the
phonological features important to NSE listeners provides further insight into the reasons
why the listeners were misled by the non-standard syllable stress patterns. In each of the
12 examples presented it seems that the listener depended on the rhythmic properties of
the speech signal in an attempt to identify the speaker’s intended words. In nine of the
examples, the syllable stress pattern of the words transcribed by the listener matched
exactly the number and strength of the syllables in the speaker’s non-standard syllable
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stress pattern. The speaker’s intended words, the non-standard syllable stress pattern (as it
was presented by Benrabah, p. 161), and the words identified by the listener in these nine
examples were as follows, with each example presented in the following format:
Intended word (non-standard syllable stress pattern)  word/s identified by listener
written

(wriTTEN)



forgot

(FORgot)



forelock

airport

(airPORT)



approached

upset

(UPset)



suitable

(suiTABle)

Richard

(riCHARD)



normally

(norMALly)



no money

chemistry

(cheMIStry)



community

interval

(interVAL)





retain

absent
the level
the child

only trouble

In the first four of the above examples, the listener, by matching the speaker’s nonstandard syllable stress pattern has identified a different single word in place of the
intended word. In the remaining three of these examples, above, however, the listener has
identified two words rather than one, and in each case, has inserted a word boundary
before a (non-standard) strong syllable, as predicted by the rhythmic segmentation
hypothesis. In the eighth of these examples, the listener has matched the speaker’s
syllable stress pattern, but has added an extra weak syllable to it, and in the ninth, the
listener has matched the speaker’s syllable stress pattern, has inserted a word boundary
before the non-standard strong syllable, and added an extra weak syllable.
In each of the remaining three examples the syllable stress pattern of the listener’s
transcribed word came very close to matching the speaker’s syllable stress pattern; all but
one weak syllable was matched. In the first two of these, the listener has matched all but
the first weak syllable, and has inserted a word boundary before the first strong syllable,
which happens to be a non-standard strong syllable:
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primary

(priMARy)

secondary

(seCONdary) 

family
country

In the third, the listener has matched all but one weak syllable in the middle of the word:
division

(DIvision)



regions

Thus, it seems that in the examples presented by Benrabah (1997), the listeners were
misled by the speakers’ non-standard syllable stress patterns, because of their dependence
on the rhythmic properties of the speech signal. Non-standard segments may have also
contributed to the listener responses but Benrabah did not provide any detail about
segment production other than to say that in ‘most’ of the examples the L2 speaker
produced ‘a quality of segments that is more or less “close enough” ’ (p. 161). A similar
re-examination of the data presented by Suenobu et al. (1992) and Jenkins (2000, 2002)
was not possible because, although the production of segments was included in their
analyses, syllable stress patterns were not (with the exception of some examples provided
by Jenkins, 2002). To be able to gain an understanding of the impact of non-standard
phonological features on listener processing strategies, they therefore need to be analysed
in a way that relates to the listener processing strategies. Thus, both the rhythmic
properties of the speech signal and the segments produced should be included in the
analysis.
Consideration of intelligibility from the listener’s perspective provides information not
only about the speech processing strategies listeners implement when they are having
difficulty identifying a speaker’s intended words, but also about the impact of nonstandard phonological features in the L2 speech signal on these strategies. It therefore
provides us with information that is important to our understanding of the way nonstandard phonological features of L2 speech production contribute to reduced
intelligibility. The following section of the literature review draws on literature related to
non-standard phonological features of English produced by L2 speakers from the L1
backgrounds of the participants in the present study (Korean, Mandarin, and Vietnamese).
To gain an understanding of how these non-standard phonological features might
contribute to reduced intelligibility for NSE listeners, they are considered in the context
of the features that are important from the listener’s perspective: the rhythmic properties
of the speech signal, and the production of segments.
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2.4 Non-standard phonological features and intelligibility
in L2 speakers from Korean, Mandarin, and
Vietnamese L1 backgrounds
The phonologies of Korean, Mandarin and Vietnamese differ in many ways from the
phonology of English (for Korean, see Hansol, 1989; Sohn, 1999; for Mandarin, see
Chen, 1999; Hua & Dodd, 2000; Norman, 1988; for Vietnamese, see Hwa-Froelich,
Hodson, & Edwards, 2002, Nguyen, 1997, Thompson, 1987), and as will be discussed in
the following sections, speakers from all three L1 backgrounds have been observed to
produce English with non-standard phonological features that might contribute to reduced
intelligibility for NSE listeners. In reviewing the literature on the phonological
characteristics of English spoken by L2 speakers from Korean, Mandarin, and
Vietnamese L1 backgrounds, I consider the phonological features that, as discussed
above, are important from the NSE listener’s perspective: the rhythmic properties of the
speech signal, and the production of segments. It should be noted, however, that it was
difficult to find studies that systematically investigated the phonological characteristics of
English spoken by L2 speakers from these L1 backgrounds, and even more difficult, if
not impossible, to find studies related to L2 speakers from the specific regions where the
participants in this study come from.4 So, although all of the studies reviewed involved
participants who spoke Korean, Mandarin, or Vietnamese, some involved participants
who were from regions of Korea, China, and Vietnam different to those the participants in
this study were from.

2.4.1 Non-standard rhythmic properties
As discussed above (Sections 2.3.1 and 2.3.2), the rhythmic properties of the speech
signal are important to intelligibility for NSE listeners, as the distinction between strong
and weak syllables and their resulting pattern (syllable stress pattern), both within
individual multisyllabic words and across groups of words, is important for the location
of word boundaries and lexical access. In English, strong syllables have at least four
4

As noted in Chapter 3, Section 3.3.2: The Korean speaking participant in this study comes from Gwang-ju
in South Korea, and as judged by native speakers of Korean, spoke Korean with an accent typical of
someone from South Korea. The Mandarin speaking participant comes from Shenyang in north-eastern
China and, as judged by a Chinese speaker trained in linguistics, spoke Putonghua with a Shenyang
accent, which is similar to the dialect of Beijing. Putonghua is the standard official language used in
modern China, and is based on the dialect of Beijing (also known as Beijing Mandarin) (Li & Thompson,
1987). The Vietnamese speaking participant comes from Hanoi in northern Vietnam, and as judged by
native speakers of Vietnamese, spoke Vietnamese with an accent typical of someone from northern
Vietnam.
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acoustic correlates that differentiate them from weak syllables: intensity, pitch variation,
vowel quality, and duration. Strong syllables are therefore perceived by NSE listeners as
containing a full vowel, and relative to adjacent weak syllables, as having a distinctive
pitch, and being louder and longer. (Collins & Mees, 2003; Roach, 1991, 2001;
Trofimovich & Baker, 2006).
Very few studies have investigated the phonetic correlates of strong and weak syllables in
English produced by L2 speakers from Korean, Mandarin, or Vietnamese L1
backgrounds. However, there is some indication in the literature that they may be
different to those expected by NSE listeners, and therefore the distinction between strong
and weak syllables may not be clear. Nguyen and Ingram (2005) investigated the
phonological features used by Vietnamese speakers to differentiate between strong and
weak syllables when producing English noun-verb pairs, such as PREsent (noun) and
preSENT (verb), in carrier sentences read aloud. They found that in the words produced
by native speakers of Australian English and advanced-level Vietnamese learners of
English strong syllables were differentiated from weak syllables in terms of fundamental
frequency, intensity, and vowel and syllable duration. For beginners, however, the
situation was different, for although they differentiated strong and weak syllables in terms
of fundamental frequency and intensity, they did not differentiate them in terms of vowel
and syllable duration; that is, they produced strong and weak syllables with similar
duration.
It seems from the findings of two studies that L2 speakers from a Korean L1 background
may also produce strong and weak syllables with similar duration when speaking English,
both in multisyllabic words (Lee, Guion, & Harada, 2006) and across the words in an
utterance (Trofimovich & Baker, 2006). Lee et al. investigated the duration of vowels in
strong and weak syllables in the production of multisyllabic words read aloud in carrier
sentences by native speakers of American English and two different groups of Korean
learners of English: early learners who had first been exposed to an English speaking
environment before the age of 6, and late learners who had first been exposed to such and
environment after the age of 15. They found that in their production of the multisyllabic
words, the native speakers’ vowels in strong syllables were approximately twice the
duration of those in weak syllables. However, for both groups of Korean speakers, there
was significantly less difference between the duration of vowels in strong and the
duration of those in weak syllables. Trofimovich and Baker (2006) measured the duration
of strong and weak syllables in six utterances produced in a delayed sentence repetition
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task by native speakers of American English, and three different groups of Korean
learners of English: experienced, moderately experienced, and inexperienced learners.
They found that the ratio of weak versus strong syllable duration was similar for the
native speakers and the experienced learners, but for the two groups of learners with less
experience, these ratios were higher, indicating that for these learners there was less
difference between the duration of strong and weak syllables.
Lee et al. (2006) also found that there was significantly less difference between the
loudness of strong and weak syllables in multisyllabic words produced by the Korean
learners than was the case for the native speakers. As noted above, loudness and vowel
and syllable duration provide information that is important to the NSE listener in
distinguishing strong from weak syllables. Thus if an L2 speaker from a Vietnamese L1
background produces strong and weak syllables with equal duration, or an L2 speaker
from a Korean L1 background produces strong and weak syllables with equal duration
and similar loudness, a listener who depends on a clear distinction between strong and
weak syllables as an important source of information in the speech signal, may not only
find it difficult to identify word boundaries, but also to recognise the words the speaker
intended to say.
Observations reported by Juffs (1990) suggest that the situation might be different for L2
speakers from a Mandarin L1 background, who, it seems, might use syllable duration
alone to differentiate strong from weak syllables. In his analysis of the suprasegmental
features in English produced by 19 Mandarin speakers from the Hunan Province in China
while reading a passage of 105 words aloud, Juffs observed that ‘many’ of the Mandarin
speakers in his study achieved the production of strong syllables in multisyllabic words
‘by extending the length of the syllable to an inordinate degree’ without any
accompanying pitch movement (p. 109).
The distinction between strong and weak syllables may also be problematic in English
produced by L2 speakers from Korean, Mandarin, and Vietnamese L1 backgrounds
because they tend not to reduce vowels in weak syllables, thereby not providing the
necessary contrast with strong syllables. As noted above, Lee et al. (2006) found that in
multisyllabic words produced by Korean speakers, weak syllables were similar in
loudness and duration to strong syllables. Likewise, Mandarin speakers have been
described as stressing too many syllables and giving weak syllables a ‘full rather than
reduced pronunciation’ when speaking English (Chang, 2001: 312), and Juffs (1990: 107)
described a Mandarin speaker in his study to have ‘stressed every syllable with great
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vigour’ when reading a sentence aloud. These descriptions are supported by Deterding
(2006) who found that some of the Mandarin speakers in his study, when reading a
passage aloud, used full rather than reduced vowels in weak syllables of multisyllabic
words, and all of them tended to use a full vowel rather than a schwa in monosyllabic
function words. Speakers from a Vietnamese L1 background have also been described as
giving full stress to each syllable in multisyllabic words (Honey, 1987) and have been
found to produce less vowel reduction in connected speech than native speakers of
Australian English (Nguyen & Ingram, 2004).
Non-standard pitch changes in English produced by speakers from a Korean L1
background may also have an impact on an NSE listener’s ability to differentiate strong
and weak syllables. Kim and Park (2001) investigated the transfer of a Korean
phonological feature, consonant-tone interaction, to the production of English and found
that pitch changes in syllables were related to whether the syllable initial consonant was
voiced or voiceless, and not necessarily to whether the syllable was strong. Voiceless
consonants were associated with a high pitch pattern, and voiced consonants with a lowhigh pattern. Thus in a two syllable word, there might be a pitch change on the first
syllable even though it is the second syllable that should be strong (or vice versa). The
distinction between strong and weak syllables in speech produced by L2 speakers from a
Korean L1 background may therefore be ambiguous, and a source of confusion for a
listener who is depending on this distinction as an important source of information in the
speech signal.
L2 speakers from all three L1 backgrounds have been observed to produce syllable stress
patterns that have the wrong number of syllables. These speakers have been observed to
add syllables to words in their production of English, and the added syllables seem to be
the result of vowel epenthesis due to the transfer of syllable structure constraints of the
L1. Vowel epenthesis has been observed in the word final position (i.e., an extra vowel
[and syllable] is added to the end of a word) in English produced by Korean, Mandarin
and Vietnamese speakers (Deterding, 2006; Hansen, 2001, 2004; Sohn, 1999; Tran,
2002), and Deterding (p. 179) in fact, described the addition of an extra vowel to the ends
of words as ‘the most salient feature of the pronunciation’ of the English produced by the
Mandarin speakers in his study. He also surmised that this particular feature distinguished
their English from other varieties of English. Vowel epenthesis has also been observed as
occurring between consonants in consonant clusters (i.e. an extra vowel [and syllable] is
added in the midst of the consonant cluster) in all word positions in English produced by
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Korean and Vietnamese speakers (Sohn, 1999; Tran, 2002), and the word initial and final
position in English produced by Mandarin speakers (Chang, 2001; Hansen, 2001).
Thus it seems that a number of non-standard phonological features in English produced
by L2 speakers from Korean, Mandarin, and Vietnamese L1 backgrounds can result in the
production of English with non-standard rhythmic properties. Their distinction between
strong and weak syllables, as well as their syllable stress patterns, may not be a
trustworthy source of information for NSE listeners, and therefore these features have the
potential to contribute to reduced intelligibility. Their non-standard production of
segments also has the potential to reduce intelligibility, as discussed below.

2.4.2 Non-standard segment production
As discussed in Sections 2.3.1 and 2.3.2, the way segments are produced contributes to
both the speaker’s production and the NSE listener’s perception of the distinction
between strong and weak syllables, and also, particularly in strong syllables, provides
valuable information for lexical access. Thus, segments produced in a non-standard way
may have an impact on NSE listener speech processing strategies. Very few studies have
systematically investigated the non-standard segments produced by L2 speakers from
Korean, Mandarin, and Vietnamese L1 backgrounds. However, speakers from these L1
backgrounds have been observed to produce both consonants and vowels in a nonstandard way.

2.4.2.1

Non-standard consonants

A range of non-standard consonants have been observed in the initial medial and final
position of words5 in English produced by L2 speakers from Korean, Mandarin, and
Vietnamese L1 backgrounds. L2 speakers from a Korean L1 background have been
observed to have difficulty with the production of the following consonants in various
word positions (see Archibald, 1998; Jenkins, 2002; Lee, 2001; Schmidt & Meyers,
1995):

5

•

/r/ and /l/ (/r/ produced in place of /l/ or /l/ in place of /r/)

•

/θ/ and /ð/ (/s/ or /t/ produced in place of /θ/ and /d/ in place of /ð/)

•

/f/ and /v/ (/p/ produced in place of /f/ and /b/ in place of /v/)

The studies investigating non-standard consonants in spoken English produced by L2 speakers typically
refer to the word position of the consonant rather than the syllable position.
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•

/s/ and /z/ (/θ/, /ȓ/ or distorted /s/ produced in place of /s/ and /ȴ/ in place of /z/)

• /ȓ/ and /Ɨ/ (/ȓ/ distorted, and /ȓ/, /z/ or /ȴ/ produced in place of /Ɨ/)
• /ȷ/ and /ȴ/ (/ȓ/ or distorted /ȷ/ produced in place of /ȷ/, and /ȴ/ distorted)
Although L2 speakers from a Mandarin L1 background have also been observed to have
difficulty with some of the above consonants, the way they produce them is different in
many cases. Their difficulties include the following (see Chang, 2001; Deterding, 2006;
Rogers, 1997; Rogers & Dalby, 2005):
• /θ/ and /ð/ (/s/ produced in place of /θ/ and /z/ or /d/ in place of /ð/)
• /v/ (produced as /w/)
• /Ɨ/ (produced as a retroflex approximant or /r/, particularly in the word medial
position)
• /h/ (produced as a palatal fricative)
• /ȴ/, /ȷ/, and /ȓ/ (may be distorted)
• /z/ (produced as /d/, /ð/, or /s/ in the word final position)
• /n/ and /ŋ/ (/n/ produced as /ŋ/ and /ŋ/ produced as /n/ in word final position)
• /b/, /d/, and /g/ (produced as /p/, /t/, and /k/ in word final position)
L2 speakers from a Vietnamese L1 background have been observed to have difficulties
producing the following consonants in various word positions (see Deterding and
Kirkpatrick, 2006; Honey, 1987; Nguyen & Ingram, 2004; Santry, 1997):
• /θ/ and /ð/ (/t/ produced in place of /θ/ and /d/ in place of /ð/)
• /p/, /t/, and /k/ (produced without aspiration in the word initial position, and
unreleased in the word final position)
• /ȓ/(produced as /s/)
• /g/ (produced without full closure)
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• /s/ and /z/ (produced as retroflex palatal fricatives)
• /l/ (produced as /n/ in the word final position)
Vietnamese speakers have also been observed to have particular difficulty with the
production of consonants clusters in all word positions (Tran, 2002) and the production of
both singleton consonants and consonant clusters in the word final position where they
tend to reduce consonant clusters (Hansen, 2004; Nguyen & Ingram, 2004; Osburne,
1996; Tran, 2002) and delete or change singleton consonants (Hansen, 2004).

2.4.2.2

Non-standard vowels

Non-standard vowels have been observed in English produced by L2 speakers from
Korean, Mandarin, and Vietnamese backgrounds. Korean speakers have been observed to
have difficulty producing a number of English vowels, including /Ǥ:/, /Ȝ/, /Ǭ:/, and /ǩȚ/
(Lee, 2001), as well as differentiating between /i:/ and /Ǻ/ (Flege, Bohn, & Jang, 1997)
and /e/ and /æ/ (Flege et al., 1997; Ingram & Park, 1997). Mandarin speakers have also
been observed to have difficulty differentiating between /e/ and /æ/, and /i:/ and /Ǻ/ in
their spoken English (Chang, 2001; Flege et al., 1997; Rogers, 1997), as well as between
/u:/ and /Ț/ (Chang, 2001) and /ǡ/ and /aȚ/ (Rogers, 1997). They have also been observed
to have difficulty in producing /Ȝ/ and /Ǣ/ and to produce some English diphthongs ‘with
not enough distinction between the two component vowels’ (Chang, 2001: 311).
Vietnamese speakers have also been observed to have difficulty in producing a number of
English vowels, including /i:/, /e/,/æ/, /eǺ/ and /ǩȚ/ (Nguyen & Ingram, 2004; Santry,
1997).

It seems from the above review that non-standard phonological features in English
produced by L2 speakers from Korean, Mandarin, and Vietnamese L1 backgrounds have
the potential to reduce intelligibility for NSE listeners. Speakers from each of these L1
backgrounds have been observed to produce English with non-standard rhythmic
properties and non-standard segments, phonological features that are both important
sources of information for listeners for speech segmentation and lexical access. These
non-standard phonological features thus have the potential to have an impact on listener
speech processing strategies, and thus contribute to reduced intelligibility.
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2.5 Summary and conclusions
In considering the contribution of non-standard phonological features of speech
production to reduced intelligibility in L2 speakers, this literature review has included
research relevant to the contribution of both the speaker and the listener, and has drawn
on literature from three different fields: the relationship between L2 speakers’
intelligibility and the non-standard phonological features in their spoken English, the
phonological features in the connected speech signal that are important to NSE listeners,
and the non-standard production of those features by L2 speakers from Korean,
Mandarin, and Vietnamese L1 backgrounds.
The studies that investigated the relationship between intelligibility and non-standard
phonological features in spoken utterances produced by L2 speakers yielded varied results
that provide only a limited insight into the way non-standard phonological features
contribute to reduced intelligibility. The greatest insight is provided by those studies that
focussed on the parts of the utterances where listeners were unable to identify a speaker’s
intended words, and attempted to link specific non-standard phonological features in the
speech signal to the difficulties experienced by the listeners (Benrabah, 1997; Jenkins,
2000, 2002; Suenobu et al., 1992). However, the findings of these studies, that both nonstandard suprasegmental features (particularly non-standard syllable stress patterns) and
non-standard segments can contribute to reduced intelligibility, were nonetheless quite
limited, in that they were unable to provide insight into the ways the different nonstandard phonological features might combine or interact to reduce intelligibility.
Important to our understanding of the way non-standard phonological features contribute
to reduced intelligibility for NSE listeners, is an understanding of what features these
listeners attend to in the speech signal, and why different non-standard phonological
features might mislead them when they are attempting to identify an L2 speaker’s
intended words. The findings of word recognition studies have shown that the distinction
between strong and weak syllables and their resulting pattern (syllable stress pattern) are
important to NSE listeners for the location of word boundaries and lexical access. They
have also shown that the way segments are produced is also important to NSE listeners
because not only do they contribute to the distinction between strong and weak syllables,
but their production in strong syllables is of particular importance to NSE listeners.
The review of literature related to the non-standard phonological features in English
produced by L2 speakers from Korean, Mandarin, and Vietnamese L1 backgrounds has
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shown that L2 speakers from each of these L1 backgrounds have been observed to
produce English with non-standard rhythmic properties and non-standard segments, both
of which have the potential to have an impact on NSE listener processing strategies, and
therefore the potential to reduce intelligibility.
Although this literature review has included research relevant to the contribution of both
the speaker and the listener, and has drawn on literature from three different fields, we
still only have a very limited understanding of the way non-standard phonological
features contribute to reduced intelligibility in L2 speakers, and many questions remain
unanswered. The literature in the field of word recognition has provided some insight into
the phonological features in the speech signal that are important to NSE listeners; and the
literature related to the non-standard phonological features in English spoken by L2
speakers from Korean, Mandarin, and Vietnamese L1 backgrounds has shown that L2
speakers from each of these L1 backgrounds produce English with non-standard
phonological features that have the potential to reduce intelligibility for NSE listeners.
However, the literature related to the relationship between intelligibility and non-standard
phonological features in English produced by L2 speakers, has, as yet been unable to
provide a clear indication of which non-standard phonological features in L2 speech
contribute to reduced intelligibility for NSE listeners, other than the rather limited
findings that both non-standard suprasegmental features and non-standard segments can
be involved. There is also no clear indication of why or in what ways the non-standard
phonological features contribute to reduced intelligibility. Nor is there a clear indication
of whether the non-standard phonological features that contribute to reduced intelligibility
differ according to the L1 background of the speaker, or whether different non-standard
phonological features contribute if the listeners do not have English as their native
language.
In order to clarify our understanding of the influence of non-standard phonological
features on the intelligibility of English produced by L2 speakers, we need to take a
different approach to that taken by the previous studies in the area reviewed in Section
2.2. Firstly, in order to understand which non-standard phonological features contribute to
reduced intelligibility we need to employ methodologies that allow us to locate in the L2
speaker’s speech signal precisely where intelligibility is reduced, and at those points, to
be able to link the difficulties experienced by the listener to specific non-standard
phonological features in the speech signal. Secondly, to understand why particular nonstandard phonological features contribute to reduced intelligibility we need to employ
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methodologies that allow us to explore what actually happens at those points in the
speech signal where intelligibility is reduced; that is, what speech processing strategies
the listeners apply to the speech signal at those points, and how the non-standard
phonological features in the speech signal interact with those strategies to reduce
intelligibility.
The methodology presented in Chapter 3 addresses this need to take a different approach
to the investigation of the influence of non-standard phonological features on L2
speakers’ intelligibility.
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Chapter 3
METHODOLOGY

3.1 Study design
The aim of this study was to investigate the contribution of non-standard phonological
features to reducing L2 speakers’ intelligibility for NSE listeners. It was designed as a series
of case studies involving three listeners who were native speakers of Australian English and
three L2 speakers who were each from a different L1 background (Korean, Mandarin, and
Vietnamese). In order to explore in detail the role that both listener and speaker played when
intelligibility was reduced, the design of this study differed in a number of important ways
from that of the previous studies in this area reviewed in Chapter 2 (Section 2. 2).
Firstly, while the majority of those previous studies involved groups of speakers and groups
of listeners, this study was designed to allow the detailed analysis of each listener’s response
to the phonological features in each speaker’s speech signal, and thus a more detailed
exploration of listener responses to non-standard phonological features in the speech signal
than has been possible in the past. Although the small number of participants limits the extent
to which the findings might be generalised, the study was designed in this way to allow for
the detailed analysis necessary to explore the complex nature of reduced intelligibility
thoroughly.
Secondly, the study was designed to focus on ‘sites of reduced intelligibility’, that is, parts of
the utterances where a listener was unable to, or had difficulty in, identifying a speaker’s
intended words. Although the focus on inaccurate listener transcriptions in two previous
studies (Benrabah, 1997 and Suenobu et al., 1992) provided some insight into the way nonstandard phonological features contribute to reduced intelligibility, as noted in Chapter 2
(Section 2.2.1), inaccurate listener transcriptions do not always provide a precise indication
of which parts of an utterance present difficulties for a listener. To identify sites of reduced
intelligibility in this study, each listener was observed individually while they were
transcribing each utterance and asked questions about what they had transcribed and any
difficulties they had experienced in identifying the speaker’s intended words. Thus, evidence
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for the location of each site of reduced intelligibility was drawn not only from the listeners’
transcriptions, but also from their behaviour and the comments they made while they were
transcribing the utterances.
Thirdly, the study was designed to explore at these sites of reduced intelligibility, ‘the
interface between the speech signal and the listener’s response to that signal’ (Liss et al.,
1998: 2457). Such a design allowed me to gain insight into the speech processing strategies
used by the listeners, as well as the impact of non-standard phonological features on those
strategies (Liss et al.). It also allowed for links to be established between specific nonstandard phonological features in the speech signal and the difficulties experienced by a
listener in identifying a speaker’s intended words. In contrast, in those studies reviewed in
Chapter 2, listener responses were used either to calculate an intelligibility score (Bent et al.,
2007; Derwing & Munro, 1997; Munro & Derwing, 1995; Rogers & Dalby, 2005), or to
locate where listeners were unable to identify a speaker’s intended words (Benrabah, 1997;
Jenkins, 2000, 2002; Suenobu et al., 1992). In this way, they were less able to shed light on
the phonological features their listeners may have attended to in the speech signal, and why
the different non-standard phonological features may have misled them.
This study also differed from the studies reviewed in Chapter 2 in the way the phonological
features in the speech signal were analysed. While these previous studies have tended to treat
suprasegmental and segmental features as separate entities (see Chapter 2, Section 2.2.2), in
this study the speech signal was analysed in a way that both captured the phonological
feature important to NSE listeners and reflected the integrated nature of the relationship
between suprasegmental and segmental features. At each site of reduced intelligibility the
speech signal was analysed in terms of three different levels of the phonological hierarchy:
pause group, syllable, and segment. The analysis of features at these sites therefore included
both the rhythmic properties of the speech signal as well as the segments produced, and
demonstrated the interaction between segments and syllable strength, both in individual
words and pause groups. Because such an analysis captured the phonological features in the
speech signal that are important to NSE listeners, by comparing what the listeners indicated
that they heard the speaker say to the actual features of the speech signal, their speech
processing strategies could be observed, as could the impact of non-standard phonological
features on these strategies.
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In addition, the size of the speech sample presented to the listeners in this study was
somewhat larger than that presented in the studies reviewed in Chapter 2. In this study the
listeners had the opportunity to respond to a wide range of non-standard phonological
features in the speech signal. They responded to a total of 177 utterances: 51 produced by the
Korean speaker, 58 produced by the Mandarin speaker, and 68 produced by the Vietnamese
speaker. Furthermore, each of the utterances presented had been selected because it had been
judged as difficult to understand in some way. In comparison, in some of the previous
studies, the speech sample presented to the listeners was quite small. For example, in the
study by Munro and Derwing (1995) the listeners were presented with three utterances per
speaker, and in the study by Derwing and Munro (1997) they were presented with one per
speaker.
Finally, the design of this study allowed for the consideration of whether the non-standard
phonological features that contribute to reduced intelligibility differ according to the L1
background of the speaker. L2 speakers from three different L1 backgrounds participated in
the study, and thus the findings for each speaker could be compared. The L2 speakers
participating in a number of the studies reviewed in Chapter 2 were from the same L1
background, and therefore such a comparison was not possible, and in those studies where
speakers from multiple L1 backgrounds participated, such a comparison was not made.
In designing this study I have therefore built on and modified the approaches taken in
previous studies in order to explore the role that both listener and speaker played when
intelligibility was reduced. The research questions addressed in this study are presented in the
following section.

3.2 Research questions
The research questions addressed in this study allowed me to explore the listeners’ speech
processing strategies at sites of reduced intelligibility, the types of non-standard phonological
features in the speech signal that caused them difficulties by misleading them when they
implemented these strategies, and the mix of in each speaker’s speech signal that contributed
to reduced intelligibility.
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The listeners’ speech processing strategies were explored by addressing research question 1:
1. At each L2 speaker’s sites of reduced intelligibility, what phonological
features in the speech signal do the listeners rely on when attempting to
identify the speaker’s intended words?
The types of non-standard phonological features in the speech signal that caused the listeners
difficulties by misleading them when they were attempting to identify each speaker’s
intended words were explored by addressing research question 2:
2. At each L2 speaker’s sites of reduced intelligibility, what non-standard
phonological features are implicated in misleading the listeners when they
are attempting to identify the speaker’s intended words?
The extent to which different non-standard phonological features in each speaker’s speech
signal contributed to reduced intelligibility was explored by addressing research question 3:
3. At each L2 speaker’s sites of reduced intelligibility, to what extent are the
different non-standard phonological features identified in research question
2 implicated in misleading the listeners?

3.3. Participants
3.3.1 The listeners
Three NSE listeners participated in the study. The listeners were female native speakers of
Australian English, aged between 40 and 47 years of age. They all had tertiary qualifications
in areas unrelated to Applied Linguistics or TESOL (building, primary teaching, and food
technology), and reported no hearing difficulties. None of the listeners had specific
experience, other than that gained in the general community, with listening to L2 speakers
from Korean, Mandarin, or Vietnamese L1 backgrounds. They also had no experience with
the Korean, Mandarin, or Vietnamese languages.
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3.3.2 The L2 speakers
Three L2 speakers, each from a different L1 background (Korean, Mandarin, and
Vietnamese) participated in this study. These L1 backgrounds were selected as the result of
the selection process applied to the L2 speakers who volunteered to participate, rather than
being specifically chosen; that is, the first three L2 speakers to satisfy the following criteria
were selected.
The L2 speakers:
1. were each from a different L1 background.
2. had the English skills necessary for them to study at a tertiary institution in Australia,
and were able to engage comfortably in conversation with me. Each L2 speaker
reported TOEFL (The Test of English as a Foreign Language) scores on the paper
based test of 580 or above, which satisfies the prerequisite levels required by the four
major universities in Melbourne.
3. had reported experiencing difficulties in being understood when speaking English.
4. had spoken English that I found difficult to understand on more than one occasion
during an initial 30 minute interview.
5. had no evidence of a speech disorder that might influence intelligibility in both their
L1 and English. To determine this, a recording or each L2 speaker speaking their
native language was played to three native speakers of that language. After listening
to the recording, they were asked: (a) Do you have any difficulty understanding what
the speaker is saying? (b) Does the speech sound typical of a (Korean, Mandarin,
Vietnamese) speaker? (c) Is there anything unusual about the speech? The native
speakers of the respective languages judged all three L2 speakers to speak their native
language in a way that was not difficult to understand, that sounded typical of a
speaker of that language, and that was not unusual in any way. The Korean L2
speaker, a 25 year old male from Gwang-ju in South Korea was judged to speak
Korean with an accent typical of South Korea; the Mandarin L2 speaker, a 26 year
old female from Shenyang in north-eastern China, was judged to speak Mandarin
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with an accent typical for people from the northern part of China6; and the
Vietnamese L2 speaker, a 31 year old male from Hanoi in the northern part of
Vietnam, was judged to speak Vietnamese with an accent typical of north Vietnam.
The characteristics of the L2 speakers are summarised in Table 3.1. At the time of recording,
the Korean L2 speaker (Speaker K) had been in Australia for 4 weeks, and was here for an
intensive 6 week English course at a Language Centre attached to an Australian university.
He was to complete the final year of an undergraduate degree on his return to Korea. The
Chinese L2 speaker (Speaker C) had been in Australia for 1 year when she was recorded, and
was studying for a postgraduate qualification (Masters by coursework) at an Australian
university. The Vietnamese L2 speaker (Speaker V) was also studying for a postgraduate
qualification at an Australian university (Masters by research) and had been in Australia for 1
year and 2 months at the time of recording. For all three speakers, their L1 and English were
the only languages spoken.

Table 3.1: L2 speaker characteristics at the time of speech sample recording
L2 speaker

Gender

Age

L1 background

Time in
Australia

English proficiency
(reported TOEFL score)

Speaker K
(Korean)

male

25

Korean

4 weeks

615

Speaker C
(Chinese)

female

26

Mandarin

1 year

580

Speaker V
(Vietnamese)

male

31

Vietnamese

1 year 2
months

580

3.4. Procedure
3.4.1 Recording and preparing speech samples
Each L2 speaker was recorded individually in a quiet environment where only the L2 speaker
and I were present. The L2 speakers each provided two types of speech sample: (a) a short
sample (less than 1 minute) of speech in their native language, covering a topic of their

6

One of the Mandarin judges had postgraduate qualifications in Chinese linguistics, and she judged the
Mandarin L2 speaker to have a Shenyang accent. The other two judges commented that the speaker sounded
like a young girl from the northern part of China.
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choice, and (b) a conversation with me. The short sample of speech was used to provide
evidence that the speaker did not have a speech disorder that would influence intelligibility in
both their native language and English (Section 3.3.2 above). The conversational speech
sample was used as the source of the transcription utterances presented to the listeners. The
topic of conversation was chosen by me, and was the same for each L2 speaker; it involved
the discussion of the education system in the L2 speaker’s country of birth. I informed each
L2 speaker of the topic of conversation at least two days before their respective recording
sessions. The conversations were unstructured, but each was started in the same way, with a
request to tell me about the education system in their country. The topics covered in the
conversations sometimes extended into other related areas, such as work experience, and the
philosophy behind the education system in their country.
The speech samples were recorded using a Sony portable mini-disc recorder (model number
MZ-R701) with an Audio-technica condenser Lo-Z microphone. Following each recording
session, I transferred the recorded conversation via an analogue connection to a Dell
Dimension 4400 personal computer using Sonic Foundry ACID Pro 3.0 software. I then
orthographically transcribed the L2 speaker’s contribution to the conversation, and in so
doing, highlighted any words or sections of speech where I was uncertain as to whether or
not my transcription was accurate. To check the accuracy of this transcription, each of the
speakers then listened to the recording of their own conversation with me while reading my
transcription. The accuracy of the transcription, particularly in the highlighted sections, was
checked, and any changes were made where necessary. On the whole, the L2 speakers were
able to clarify and correct my transcription where necessary and had no difficulties in
identifying the words they had intended to say. On two occasions, however, Speaker C was
unable to identify the words she had intended to say where I had highlighted a section of
speech. Because of the uncertainty of their content, these sections of speech were not used in
the study.

3.4.2 Selection of transcription utterances
A number of steps were taken to select the utterances from each L2 speaker’s conversational
speech sample to be played to the NSE listeners for transcription. Firstly, I used the
waveform editing feature of Sonic Foundry ACID Pro 3.0 software to isolate each L2
speaker’s contribution to the conversation and delete my speech from the recording. I then
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used the same software to divide the speaker’s contribution into shorter excerpts to be
considered for selection as transcription utterances.7 The excerpts were considered as
appropriate for selection if they formed a meaningful unit consisting of a subject and
predicate. A pilot study determined that NSE listeners were easily able to accurately
transcribe utterances of 18 words spoken by a native speaker of Australian English. Most
excerpts considered for selection as transcription utterances were therefore 18 words or less.
A small number of excerpts, however, contained more than 18 words; the maximum length
was 21 words.
I then rejected excerpts initially considered for selection as transcription utterances if (a) they
contained multiple repetitions and/or corrections which could not be edited out without
detection, (b) I was speaking at the same time as the speaker in any part of the excerpt, thus
affecting the clarity of the speech sample, or (c) the excerpt contained information of a
personal nature which was not specifically related to the topic. Where possible I deleted
repetitions, corrections, hesitations, filled pauses, non-speech noises (e.g., a cough), and my
speech from the excerpts using the waveform editing feature of Sonic Foundry ACID Pro 3.0
software (see Appendix A for examples of the editing used in excerpts that were eventually
selected as transcription utterances). Repetitions, corrections, hesitations, and filled pauses
were deleted because such features of connected conversational speech are very difficult to
transcribe accurately (Ball, Rahilly, & Tench, 1996) and I did not want the listeners
distracted by the need to capture these features in their transcriptions when the focus of the
study was on their ability to identify the speaker’s intended words. Non-speech noises and
my speech were deleted because they were potentially distracting.
As a result of the above procedure, I identified a total of 352 excerpts as appropriate for
selection as transcription utterances: 105 excerpts from Speaker K’s recording, 113 from
Speaker C’s, and 132 from Speaker V’s. Because this study focussed on sites of reduced
intelligibility, it was important that the transcription utterances presented to the listeners
contained these sites; that is, sites where NSE listeners are unable to identify the speaker’s
intended words, or have difficulty doing so. To determine which of the excerpts contained
potential sites of reduced intelligibility, I played all 352 to five native speakers of Australian
English (utterance selection listeners). The utterance selection listeners were university
7

In doing this I followed the procedure outlined by Munro and Derwing (1995) who divided their speech
samples into shorter excerpts so that the listeners would be able to transcribe them after listening to them once.
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undergraduate students (3 males, 2 females) who were enrolled in a range of tertiary courses
not related to Linguistics or TESOL (occupational therapy, tourism, film and television,
media studies, and audio engineering). The presentation of the excerpts to the utterance
selection listeners was partially randomised to enable each listener to hear the excerpts in a
different order. To partially randomise the presentation of the excerpts, I divided each L2
speaker’s excerpts into groups containing between 21 and 24 excerpts (Speaker K: 5 groups,
Speaker C: 5 groups, Speaker V: 6 groups). The order of the excerpts within each group
remained the same for all listeners. However, I presented the groups in a different order to
each utterance selection listener and there were no instances where a listener heard two
consecutive groups of excerpts from the same speaker.
Each utterance selection listening session was conducted in a quiet environment where only
one listener and I were present. The excerpts were presented via a Dell Dimension 4400
personal computer using Sonic Foundry ACID Pro 3.0 software, and after hearing each
excerpt, the listener was instructed to tell me whether it was: (a) easy to understand, where all
words could be identified; (b) difficult to understand, where no words could be identified; or
(c) 50/50, where some words could be identified and some could not. My experience when
orthographically transcribing the speech samples (see Section 3.4.1 above) revealed that there
were times when I thought I had transcribed the speaker’s intended words accurately but
when the speaker checked the accuracy of my transcription, I had in fact transcribed some
words incorrectly. It was therefore possible for an utterance selection listener to rate an
excerpt as easy to understand, when in fact they had identified the words inaccurately. I
therefore randomly checked the accuracy of the easy to understand ratings by asking the
listeners to tell me what the speaker had said. If a listener identified any of the content words
in the excerpt incorrectly, the rating was changed to 50/50. I used content words as the
measure here because these listeners were asked merely to comment on how difficult the
excerpts were to understand and had therefore not necessarily set out to memorise what they
had heard. Consequently, they sometimes found it difficult to remember every word in an
excerpt. I also checked the accuracy of the easy to understand ratings if a listener’s response
was delayed (indicating the possibility that they were having difficulty identifying the
words), if the excerpt contained obvious non-standard phonological features, or if the
speaker’s intended words had been difficult for me to transcribe in my orthographic
transcription of the speaker’s contribution to the original conversation. I checked easy to
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understand ratings a total of 236 times across all listeners: 64.4% remained unchanged and
35.6% were changed to 50/50.
Excerpts were selected as transcription utterances if they were rated by three or more of the
five utterance selection listeners to be either difficult to understand or 50/50. Approximately
half (n = 172) of the 352 excerpts presented to the utterance selection listeners were selected:
51 for Speaker K, 58 for Speaker C, and 70 for Speaker V. I then checked whether any
editing performed in these utterances could be detected by having a sixth native speaker of
Australian English (a 22 year old, male physical education teacher) listen to them all, and
indicate if he detected that the speech had been edited in any way, that is, whether he thought
words had been added or deleted. This listener detected no editing in the excerpts selected for
Speakers K and C. He did, however, accurately identify the location of editing in two of the
excerpts selected for Speaker V. Consequently, these two excerpts were not selected as
transcription utterances.
As a result of the above procedure, I selected a total of 51, 58, and 68 excerpts as
transcription utterances for Speakers K, C, and V respectively (see Appendix B for a list of
the transcription utterances selected for each L2 speaker). Twenty-three (45.1%) of Speaker
K’s transcription utterances had been edited in some way, as had 38 of Speaker C’s (65.5%)
and 47 of Speaker V’s (69.1%). I then rendered each speaker’s selected transcription
utterances as mp3 files and copied them to three compact discs with each disc containing the
utterances in a different randomised order. The details of the transcription utterances selected
for each L2 speaker are presented in Table 3.2.

Table 3.2: Details of transcription utterances for each L2 speaker
L2 speaker

Number of
utterances

Shortest utterance
(words)

Longest utterance
(words)

Mean utterance
length (words)

Speaker K

51

3

20

10.90

Speaker C

58

3

17

9.33

Speaker V

68

4

21

9.87
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As can be seen from Table 3.2, Speaker K’s utterances ranged in length from 3 to 20 words
with a mean utterance length of 10.90 words, Speaker C’s ranged in length from 3 to 17
words with a mean utterance length of 9.33 words, and Speaker V’s ranged in length from 4
to 21 words with a mean utterance length of 9.87 words.

3.4.3 Listening sessions
A total of nine listening sessions were held, each involving one of the NSE listeners listening
to one of the L2 speaker’s transcription utterances. Each listener therefore participated in
three listening sessions, each of which involved listening to a different L2 speaker. To
control for practice effects each listener listened to the L2 speakers in a different order.
As shown in Table 3.3., Listener 1 listened to Speaker K in the first listening session, and
then to Speakers C and V in the second and third listening sessions respectively, while for
Listener 2 the order was Speaker V, followed by Speakers K and C, and for Listener 3,
Speaker C followed by Speakers V and K. To control for practice effects and listener fatigue,
and to limit the extent to which the listeners could draw on the context of a sequence of
related utterances in the original conversation, I randomised each L2 speaker’s utterances and
presented them in a different order to each listener. The listening sessions were at least two
weeks apart for any one listener, and were conducted in a quiet environment in the listeners’
homes, where only the listener and I were present.

Table 3.3: Listening sessions: Order in which the listeners heard the L2 speakers
First listening
session

Second listening
session

Third listening
session

Listener 1

Speaker K

Speaker C

Speaker V

Listener 2

Speaker V

Speaker K

Speaker C

Listener 3

Speaker C

Speaker V

Speaker K

3.4.3.1

Task and procedure familiarisation

At the beginning of the first listening session for each listener there was a task familiarisation
activity to give them experience in: (a) the task of orthographically transcribing a spoken
utterance, and (b) the procedure to be followed when transcribing the L2 speakers’
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transcription utterances. In this activity, the listeners experienced transcribing two different
types of utterance produced by a native speaker of Australian English: (a) those containing
words produced in a standard way, to give them experience in orthographic transcription in
general, and (b) those containing some non-words, to give them experience in
orthographically transcribing words that they did not necessarily recognise amongst words
that they did (for a list of these utterances, see Appendix B.4). The length of these utterances
ranged from 7 to 18 words. The four utterances containing words produced in a standard way
were excerpted from a recording of me producing a monologue about the education system in
Australia (using the same recording equipment and editing software as described above,
Sections 3.4.1 and 3.4.2). The four containing non-words were based on utterances I had
originally produced in the monologue, but the recording of the utterance presented to the
listeners was of me reading each utterance aloud with 2 or 3 of the content words changed to
non-words or words that do not make sense in the utterance. The four utterances containing
words produced in a standard way were presented first, followed by those containing nonwords. The utterances were presented via a Sony portable compact disc player (model
number D-EJ775) through stereo Harmon Kardon speakers, and in the same order to each
listener.
Before presenting the utterances I gave the listeners a response sheet with numbered spaces
for the eight practice transcriptions, and two pens (one blue and one red). The following
points were included in the instructions I gave to each listener before presenting the first four
utterances.
1. They would hear me say some sentences or what I call ‘utterances’.
2. In the utterances I was saying something about the education system in Australia.
3. I wanted them to write down the words they heard me say.
4. They could start writing before the utterance was finished if they wanted to.
5. They could hear the utterances a second time if they wanted to.
6. They should use the blue pen to write down the words they heard when listening to an
utterance the first time and change to the red pen if they wanted to revise their
transcription in any way after hearing it the second time.
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Before presenting the second four utterances, I added the following:
7. They would hear some more utterances in which I was still saying something about
the education system in Australia, but some words in the utterances may sound
strange.
8. I wanted them to write down exactly what they heard me say even if it did not make
sense, or some words do not sound like real words or words they could not identify.
A new (or second presentation) utterance, was presented only when the listener indicated that
she had finished transcribing the previous one.
The listeners also had the opportunity to familiarise themselves with transcribing utterances
produced by each of the L2 speakers. In each listening session, two trial utterances produced
by the L2 speaker they were about to listen to were presented to the listeners before the
transcription utterances (see Appendix B.4 for a list of the trial utterances). For each speaker,
the first trial utterance presented to the listeners had been judged by all of the utterance
selection listeners (see Section 3.4.2 above) as easy to understand, while the second had been
judged by two of the utterance selection listeners as either difficult to understand or 50/50.
The listeners were given a separate response sheet with numbered spaces on which to
transcribe the trial utterances, and followed the same procedure as that described above,
using blue and red pens for the first and second transcriptions respectively.
The following points were included in the instructions I gave to each listener before
presenting the trial utterances.
1. They would hear two utterances spoken by the speaker they were about to listen to.
2. The speaker will be saying something about the education system and experience
while being educated in his/her country. I also added that Speaker K might be
speaking about the philosophy behind the education system in his country and
Speakers C and V might be speaking about their work experience after completing
their education.
3. I wanted them to write down exactly what they heard the speaker say, even if: (a) it
did not make sense, (b) some words did not sound like real words, or (c) the words
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they heard were in the wrong order or there were grammar mistakes. I emphasised
that they should not try to guess words they were unable to identify or correct word
order or grammar mistakes. In giving this instruction I wanted to encourage the
listeners to focus on the speech signal itself and to increase their awareness of what
strategies they used when the words they heard the speaker say were different to what
they thought the speaker might have been trying to say.
Points 4, 5, and 6 from the instructions given for the task familiarisation utterances (see
above) were then repeated.

3.4.3.2

Presentation of transcription utterances

I instructed the listeners to ‘follow the same procedure’ when transcribing the transcription
utterances. I gave them a response sheet with numbered spaces for the relevant number of
transcriptions, as well as the blue and red pens for their first and second transcriptions. As
described above, I presented a new (or second presentation) utterance, only when the listener
indicated that she had finished transcribing the previous one. I encouraged the listeners to
talk about what they were thinking while transcribing the utterances, and asked them to
comment on any difficulties they had had in identifying the speaker’s intended words, even if
they had transcribed all words in the utterance accurately. At the end of each listening session
I also invited the listener to make general comments about the speaker they had just listened
to, and if this was their second or third listening session, how the speaker compared to the
speakers they had listened to previously. The listening session, from the presentation of the
trial utterances onwards, was recorded using a Sony portable mini-disc recorder (model
number MZ-R701) with an Audio-technica condenser Lo-Z microphone.
The duration of each listening session varied according to the L2 speaker the listener was
listening to (i.e., the number of utterances to transcribe for each varied) and depended on the
amount of time it took for each listener to transcribe the utterances, the difficulties the
listeners experienced in identifying the speaker’s intended words, and the amount of
discussion generated about these difficulties; most, however, lasted for between 1.5 and 2
hours. The listeners were given a break every 15 utterances unless they asked for one earlier.
If a listener was distracted for some reason (e.g., the phone ringing) I withdrew the utterance
they were listening to at the time and re-presented it at the end of the listening session. This,
however, happened on very few occasions.
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3.4.4 Preparation of data for analysis
Following each listening session, I transferred the recording of the session via an analogue
connection to a Dell Dimension 4400 personal computer using Sonic Foundry ACID Pro 3.0
software. For each transcription utterance I then made note of the listener’s orthographic
transcription/s and transcribed any comments she made related to her attempts to identify the
speaker’s intended words.
An example of the way data was prepared for analysis is presented in Figure 3.1. In this
example, the listener had opted to hear the utterance a second time, so two transcriptions are
included: (i) after hearing the utterance the first time, and (ii) after hearing it the second time.
Her comments related to her identification of the word level in each transcription are also
included.

Figure 3.1: An example of the way data was prepared for analysis
SPEAKER V
Listener 2
Utterance 3
Presentation order: 6 (of the 68 utterances presented for Speaker V)

Intended utterance:
At that level student have to study for five years.

Listener’s transcription/s:
(i) At that level student have to study for five years.
(ii) At that level student have to study for five years.
Comments:
(i) Now I’m not 100% sure that I understood level to be level but by the time he got to the end,
level sounded like level so I’m not 100% sure that at the beginning of him saying level I
understood it as level. I was probably just unsure. It wasn’t one that just didn’t make any sense.
There was something in it that directed me towards the level but I probably didn’t really know
until I got down to have to study for five years.

(ii)

He probably actually says at that leven (/ɑlevǩn/) as opposed to at that level. He says at
that leven (/ɑlevǩn/). I hear at that level because I know that that’s what the word should
be. I’ve identified it as level…..because it’s in the sentence. If he just stood there and
said level I would hear it as leven and I wouldn’t know what he meant.
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There were usually two listener transcriptions (and any accompanying behaviour and
comments) available for analysis because each listener opted to listen to the majority of
utterances a second time. Listener 3, in fact, listened to every utterance a second time ‘just to
make sure’ even when she said she was certain she had identified the speaker’s intended
words accurately. Listener 1 opted to listen a second time to 41 (80.4%) of Speaker K’s
utterances, 43 (74.1%) of Speaker C’s utterances, and 43 (63.2%) of Speaker V’s, while for
Listener 2 the figures were 43 (84.3%), 51 (87.9%), and 46 (67.7%) for Speakers K, C, and V
respectively.

3.5 Approach to data analysis
In this section I describe the way I analysed the data collected in the listening sessions. I first
describe the process I followed to identify sites of reduced intelligibility. I then describe how
the phonological features of the speech signal were analysed at these sites, and how I
determined which phonological features the listeners relied on when attempting to identify a
speaker’s intended words, and which non-standard phonological features contributed to
misleading them, thus reducing intelligibility.

3.5.1 Identifying sites of reduced intelligibility
As indicated in Section 3.1 this study was designed to focus on ‘sites of reduced
intelligibility’, that is, parts of the utterances where a listener was unable to, or had difficulty
in, identifying a speaker’s intended words. Defined more specifically, these ‘parts’ of the
utterances are what I refer to as pause groups. Thus, any pause group containing a section of
speech where a listener was unable to, or had difficulty in, identifying the speaker’s intended
words was considered to be a site of reduced intelligibility. The first step in identifying sites
of reduced intelligibility therefore involved identifying the pause groups within each
utterance.

3.5.1.1

Identifying pause groups in the utterances

There is general agreement in the literature that in spoken English, connected speech is
divided into smaller sections. However, despite the agreement about the existence of these
smaller sections of speech, there is little consensus on what to call them or how to identify
the boundaries between them. For example, Brown (1990: 90) calls them ‘tone groups’, and
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uses the presence of pauses to identify their boundaries. Cauldwell (2003: 4) refers to them as
‘speech units’ and also uses the presence of pauses to identify their boundaries, but indicates
that boundaries may also be signalled by intonation pattern when a pause is not evident.
Cruttenden (1997: 29) uses yet another term, ‘intonation-groups’, and proposes the use of a
combination of pause, intonation pattern, and syllable length to identify their boundaries.
Other terms used in the literature to describe these smaller sections of speech include: sensegroups, breath-groups, tone-groups, tone-units, phonological phrases, phonological clauses,
and intonational phrases (see Cruttenden, 1997).
In my analysis I used the speakers’ placement of pauses to identify the boundaries between
the smaller sections of speech within each utterance, and therefore refer to these smaller
sections as pause groups. In using the speakers’ placement of pauses to identify the
boundaries I have used the system proposed by Brown (1990: 91), who argued that the
easiest way to recognise one of these smaller sections within connected speech is ‘by the
pauses that flank it on either side’. I have also used a system that makes the process of
identifying the boundaries simple and transparent, since pauses always indicate a boundary
(Cauldwell, 2002, 2003). Other authors have used pauses to identify boundaries between the
smaller sections of speech, but they often also consider other features of speech production as
well when deciding where a boundary occurs (see for example Cauldwell, 2002, 2003 and
Cruttenden, 1997).
The first step in identifying the boundaries between the pause groups was to locate the pauses
perceptually. Sometimes a pause was very obvious and was heard as a period of silence
between two words in an utterance. At other times, however, the pause was very slight, but
nonetheless perceived by me as a pause in the stream of speech. The graphic representation
of Sonic Foundry ACID Pro 3.0 software was used as crude confirmation of my perception
of a pause. Pauses were only identified if they were confirmed on this graphic representation
as zero amplitude. In three utterances produced by Speaker K, however, a pause was
identified between two words where the graphic representation did not indicate zero
amplitude; on each of these occasions the final sound of the first word, in all cases /s/, was
prolonged, as if to function as a filled pause.
As noted above, Appendix B contains a list of each L2 speaker’s transcription utterances.
These utterances are re-presented in Appendix C, with the sites of reduced intelligibility
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marked. The sites of reduced intelligibility were identified as described in the following
sections.

3.5.1.2

Understanding the reasons behind listener transcriptions

Identifying sites of reduced intelligibility is far more complicated than just identifying
mismatches between listener transcriptions and the speaker’s intended words. As discussed
earlier (see Chapter 2, Sections 2.2.1 and 2.2.2), inaccurate listener transcriptions
(transcription errors) are not a precise indication of the parts of an utterance where the nonstandard phonological features in the speech signal present difficulties for a listener, since:
(a) a listener might find some words difficult to identify but be able to transcribe them
accurately because of the context in which they were produced, and (b) a listener might
transcribe some words inaccurately for reasons unrelated to the speaker’s speech production
in the corresponding part of the utterance. To be able to reliably identify a site of reduced
intelligibility, I therefore needed to gain some insight into the reasons behind the listeners’
transcriptions.
In this study, the listeners’ use of context and/or utterance meaning to identify a speaker’s
intended words was the main factor that complicated the process of identifying sites of
reduced intelligibility. On some occasions they used this information successfully, resulting
in the accurate transcription of words that may otherwise have been transcribed inaccurately.
On other occasions, however, their use of this information resulted in the inaccurate
transcription of words that may otherwise have been transcribed accurately. As will be shown
in the following examples, to be able to identify sites of reduced intelligibility, it was
essential that I considered the listeners’ transcriptions in conjunction with their behaviour and
the comments they made while transcribing the utterances. Otherwise, these sites could not
be identified.
The first two examples illustrate the listener’s successful use of context and /or utterance
meaning to revise their original identification of the speaker’s intended words. Both
examples indicate that it cannot necessarily be assumed that words transcribed correctly are
easy for the listener to identify. Nor can it be assumed that the words could be identified
accurately if produced in a different context. In the first example, Listener 1 successfully
used the overall context of the conversation from which the utterance was taken to revise her
original identification of the word working in utterance 61 produced by Speaker V:
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Utterance 61. In Vietnam I was working on molecular plant pathology.
After hearing the utterance the first time she transcribed the following words (the dots
between the words on and geology represent a space left in place of words she could not
identify):
In Vietnam I was working on ............. geology.
The comments made by the listener after transcribing the utterance in this way suggest that
when attempting to identify the word working she had originally thought it to be a different
word, but contextual cues indicated otherwise. She commented:
I heard walking but in reality I think what he was saying was working.
When asked why she thought this, she replied:
Because he’s studying. He’s talking about some course he was working on.

The second example illustrates how Listener 2 used context and the meaning of the utterance
to revise her original identification of the word first in utterance 22 produced by Speaker V:
Utterance 22. I think USA the first choice.
After hearing the utterance the first time, she transcribed all of the words accurately:
I think USA the first choice.
However, the comments the listener made after transcribing the utterance accurately suggest
that when attempting to identify the word first she originally thought it was a different word,
but contextual cues and utterance meaning indicated otherwise:
First didn’t really sound like first. If I didn’t get the end I would’ve said I think the
USA the fourth but obviously once he said choice. I can’t see why he would say I
think the USA the fourth choice so it must be first.
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The following comments made by Listener 2 at the end of the listening session involving
Speaker V illustrate the importance to her of context in the process of identifying the
speaker’s intended words:
I’m listening for what this person means and so if there’s a word in the middle that I
just absolutely don’t understand at all, but he’s just talked about, I went and sat the
something for school or for university, I’d know it meant exams, even though it
didn’t sound like exams or what ever it was. There were times when you couldn’t
[do this]. You need to [sic] whole. You can’t just have him sit there and say words
because I probably wouldn’t have got hardly any of them. I don’t know. I think the
context matters more than the actual word.
She also made the following comments during the listening session involving Speaker C:
I’m listening for the whole utterance and I only listen to the words when the utterance
doesn’t make sense. The individual words only cause problems if they don’t fit [or]
make any sense.
In the above examples, the listeners’ use of context and/or utterance meaning resulted in the
accurate transcription of words that may otherwise have been transcribed inaccurately. In the
following example, the reverse is true, and the listener’s use of utterance meaning resulted in
the inaccurate transcription of words that may have otherwise been transcribed accurately. In
this example, Listener 1, when transcribing utterance 44 produced by Speaker V, based her
identification of the word attract on another word, incorrectly identified elsewhere in the
utterance
Utterance 44. In the private school they try to attract the best teacher by paying a lot
of money.
After hearing the utterance the first time she transcribed the following words:
In the private school they try to ban the bad teacher by paying a lot of money.
When transcribing these words, however, the listener wrote down all of the words except
attract and then wrote the word ban in its place. When I commented that ban was left until
last she responded:
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I put that in at the end because I heard ban and I’m thinking let me get all the rest of
the sentence together and I’ll go back and see if I can make more sense out of that
word. So I need to hear it again.
When she heard the utterance the second time she actually identified the word as attracts but
was surprised and commented:
Well I had ban. That word’s [attracts] just not making sense. That word’s hard to
identify so it’s throwing everything else out of context, because in our system you
wouldn’t pay bad teachers to stay away [if the word is ban]. The fees are high in
private schools so that you attract the better teachers. I don’t know. I’m confused.
The listener’s comments suggest that at no time did she question her (inaccurate)
identification of the word best as bad. She was therefore confused when she (accurately)
identified the word attracts because it did not fit in with the utterance meaning. Thus,
although she may have actually heard the speaker’s intended word accurately the first time,
her interpretation of (incorrect) contextual cues and the resulting utterance meaning, (i.e., her
identification of best as bad) may have influenced her word identification decision and thus
she transcribed it inaccurately. This example indicates that it cannot necessarily be assumed
that a listener’s inaccurate transcription of particular words is necessarily related to the
speaker’s non-standard production of those words. As in this example, an inaccurate
transcription may be the result of a complicated process of inference based on the
interpretation of other (incorrect) contextual cues.
An inaccurate transcription may also be the result of distraction due to a listener attempting
to identify words elsewhere in the utterance. In the following example, Listener 3, when
transcribing utterance 22 produced by Speaker K, was so distracted by trying to identify the
word solve, she missed other parts of the utterance and was unable to transcribe some of the
other words accurately, even after hearing them a second time:
Utterance 22. The ability to solve mathematic questions as an high school student is
first or second highest level in the world.
Her transcription after hearing the utterance the first time was as follows:
The ability to serve mathematical high school questions is .................. in the world.
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And after hearing it a second time:
The ability to serve mathematical questions as a high school student is .............. in the
world
After this second transcription she commented:
I’m too busy worrying about this serve to hear all of it.
Further questioning revealed that although the context indicated otherwise, she still heard the
word as serve and this was confusing her. When asked what made her think the word was in
fact not serve even though she consistently heard is as such, she commented:
Because that’s not the word we would use there. The ability to answer would be
appropriate.

When identifying sites of reduced intelligibility in this study, it was therefore important to
gain some insight into the reasons behind a listener’s transcriptions, and not to assume that
words transcribed accurately were easy for the listener to identify, and words transcribed
inaccurately were difficult. The process of identifying sites of reduced intelligibility was
further complicated when a speaker used the same word, produced in a similar way in
multiple utterances that had varying degrees of context support. There are examples in my
data which indicate that listeners were sometimes able to transcribe a word correctly only
because they had heard it in a previous utterance which provided supporting context. When
this was the case, a listener’s ability to transcribe the word accurately depended to some
extent on the order in which the utterances were presented to that listener. An example of this
is provided by Speaker K’s intended use of the word treasure in four different utterances as
follows:
Utterance 2. They treasure the nature.
Utterance 3.

According to Confucianism Korean people treasure western way of
gentlemanship.

Utterance 4. That’s why they treasure the loyalty between king and their servant.
Utterance 13. The Korean people treasure education most more than anything.
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The phonetic transcription of Speaker K’s production of treasure in each utterance revealed
that the only difference between the four productions was in the way he produced the vowel
in the second syllable; in utterances 2 and 4, it was produced /´/, while in utterances 3 and 13,
it was /Œ/ (see Section 3.5.2.2 for details about phonetic transcription). The influence of the
order of utterance presentation on a listener’s ability to accurately identify the word treasure
is clearly demonstrated by the responses of two of the listeners (Listeners 2 and 3). The
accuracy of transcriptions and the order in which the utterances were presented to each
listener are presented in Table 3.4.

Table 3.4: Distribution of the listeners’ inaccurate transcription of the word treasure in
Speaker K’s utterances
Utterance
number

Listener 1
order of
presentation

Listener 2
accuracy of
transcription

order of
presentation

Listener 3
accuracy of
transcription

order of
presentation

transcription
accuracy

2

1

X

1

X

4

√

3

2

X

2

X

1

X

4

4

X

4

√

3

√

13

3

√

3

√

2

√

Note. √ represents a correct transcription and X an incorrect transcription of the word treasure.

The first time Listener 2 heard Speaker K’s production of treasure was in utterance 2. She
then heard the word again in utterance 3 and then again in utterance 13 and lastly in utterance
4. Listener 3 heard the utterances presented in a different order. Her first experience with
Speaker K’s production of the word was in utterance 3, followed by utterances 13, 4, and 2.
For both listeners their first correct transcription of the word treasure occurred in their
transcriptions of utterance 13. After hearing the word in utterance 13 both listeners continued
to transcribe the word correctly in subsequent utterances.
In response to my question about when she realised the word was treasure in utterance 13,
Listener 2 commented:
When he said education, I thought, “Aha, it’s treasure”.
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This comment suggests that the context provided in utterance 13 was more supportive for her
identification of the word than the context provided by the utterances she had heard
previously. In response to my question about whether it would have made a difference if she
had heard this utterance before the others, she commented:
They would’ve been fine. They would’ve been they treasure nature; they treasure
western way of gentlemanship.
It seems from this comment that if she had heard utterance 13 first she would have been able
to identify the word in utterances 2 and 3. The influence of the order of utterance presentation
on the ability of Listener 1 to accurately identify the word treasure was, however, not as
clear cut. As shown in Table 3.4, Listener 1 heard the utterances in the same order as
Listener 2,8 but although her transcription of the word treasure was correct in utterance 13,
she still transcribed in incorrectly the following time it was presented (in utterance 4).
This example again indicates that you cannot assume that words transcribed correctly would
not be difficult for a listener to identify if produced in a different context. It also reinforces
the importance of gaining insight into the reasons behind a listener’s transcription so that
sites of reduced intelligibility can be identified. In the following section, I describe how I
identified sites of reduced intelligibility by drawing evidence from a range of data sources.

3.5.1.3

Drawing evidence from multiple data sources

In order to identify sites of reduced intelligibility, I examined multiple data sources for
different types of evidence, and the different data sources and the evidence they provided are
summarised in Table 3.5. As shown in Table 3.5, the data sources were the listeners’
transcriptions, as well as their behaviour, and their comments related to the transcriptions.
Also shown in Table 3.5, the types of evidence provided by these sources fell into two broad
categories: evidence of the location of a site of reduced intelligibility, and evidence of the
consequences of reduced intelligibility. In identifying a pause group as a site of reduced
intelligibility, I cross validated my decision by using more than one type of evidence from a
single data source, or by making use of evidence from more than one data source.

8

Although the listeners heard these utterances in the same order, the order of presentation of the utterances in
relation to other utterances presented was different for each listener. For Listener 1 utterances 2, 3, 13, and 4
were presented as numbers 20, 30, 32, and 39 of the 51 utterances respectively, while for Listener 2 the
presentation numbers were 41, 43, 44, and 48.
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Table 3.5: Information used to identify sites of reduced intelligibility
Type of evidence
Data sources

Location of a site of reduced
intelligibility

Consequences of reduced intelligibility

First
transcription

•

location of transcription errors

•
•

location of transcription errors
detail in transcription errors

Second
transcription

•

location of transcription errors in
comparison to first transcription

•

location of transcription errors in
comparison to first transcription
detail in transcription errors

•
Listener
behaviour
related to
either
transcription

•
•
•
•
•
•

Comments
related to
either
transcription

•
•
•

facial expressions
body language
the order in which the listener
transcribed the words
pauses, hesitations, and corrections
reading a part of the transcription
aloud with a questioning tone
picking up the red pen (in readiness
for the second transcription) before
being asked if they want to hear the
utterance a second time

•
•

indication of which words were
difficult to identify
uncertainty about accuracy of
certain parts of the utterance
indication that the words the
speaker produced sounded different
to the words transcribed

•

•

•
•
•
•

Comments
related to
second
transcription

•

•

indication that they still agreed with
the words transcribed in the first
transcription
reflection on why they transcribed
the utterance the way they did in the
first transcription

•

•

•

•

The
responses of
other
listeners

•

laughing at what they had transcribed
the order in which the listener
transcribed the words
reading the transcription aloud with a
questioning tone

indication of distraction related to a
reduction in intelligibility
indication of compromised memory
related to a reduction in intelligibility
indication of the need to use context to
identify particular words
indication of what the word/s sounded
like
ideas about what word/s the speaker
might have been trying to say
indication whether or not the first
transcription errors were due to
distraction (as indicated in comments)
indication whether or not the first
transcription errors were due to
compromised memory (as indicated in
comments)
reflection on why they transcribed the
utterance the way they did in the first
transcription
reflection on how their second
transcription compared to their first and
if they differed, why

agreement (indicated by any type of
evidence from any data source)
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As indicated in Section 3.4.3.2, the listeners were able to listen to an utterance a second time
if they wanted to, and because each listener opted to listen to the majority of utterances a
second time (see Section 3.4.4), there were usually two transcriptions for each utterance. The
way a listener transcribed the utterance after hearing it the first time (first transcription),
together with her behaviour and comments related to this transcription, was the starting point
in the process of identifying sites of reduced intelligibility. The way the listener transcribed
the utterance after hearing it the second time (second transcription), together with related
behaviour and comments, was a source of additional evidence that I used to clarify or add to
the evidence gathered from the first transcription. On those occasions where only one type of
evidence from just one source (e.g., transcription error only) was provided, I looked for any
type of evidence from the other listeners that the same part of the utterance was a site of
reduced intelligibility for them too.
In the following sections, I provide details of types of evidence provided by each of the data
sources, and discuss how each contributed to the identification of sites of reduced
intelligibility.
3.5.1.3.1

The first transcription

Identification of transcription errors in the listener’s first transcription was the starting point
in the process of identifying sites of reduced intelligibility. In either transcription, a
transcription error was judged to have occurred at places where the string of consecutive
words transcribed by the listener did not match the string intended by the speaker. These
included places where the listener left a space in place of words, transcribed words that were
different to those intended by the speaker, transcribed words in the wrong order, added
words, or left words out. The types of transcription errors found in listener transcriptions are
summarised and exemplified in Table 3.6, and on many occasions, a combination of
transcription error types was found in the transcription of a single utterance.
In the first transcription, I identified the parts of the utterances where the listeners were
unable to transcribe the speaker’s intended words accurately after hearing the utterance once.
This is probably a reasonable indication of what might happen in real life, as listeners do not
usually get the opportunity to hear a section of speech replayed exactly if they are unable to
identify the speaker’s intended words. In identifying the parts of the utterances that the
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Table 3.6: Types of transcription errors identified in first and second transcriptions
Type of transcription
error

Speaker’s intended words
in pause group

Listener transcription a

The listener left a space in place
of a word or words (usually
indicated by a dash or dotted
line).

have to study agricultural
economics

have to study .............
economics

The listener transcribed a word
or words that were different to
those intended by the speaker.

have to study agricultural
economics

have to study every
country economies

The listener transcribed some or
all of the words the speaker
intended to say but the
transcribed words were in a
different order.

we are at this moment

at this moment we are

The listener added a word to the
transcription that the speaker
had not intended to say.b

We call it compulsory
education

We call it a compulsory
form of education

The listener left a word out of
the transcription that the speaker
had intended to say.b

apply for the vocational
school

apply for ... vocational
school

The listener transcribed a nonword or non-words.

have to pay extra money

have to pay a traminy

Note. Only part of the utterance is shown in some examples.
a Listener transcription errors are underlined.
b Transcription errors were sometimes related to the listener editing the speaker’s incorrect grammar

listeners were unable to transcribe, I did not include transcription errors where it was possible
that the listener may have merely corrected the speaker’s grammatical errors. For example,
when transcribing utterance 2 by Speaker K (They treasure the nature.), all three listeners
omitted the word the even though it was produced in a standard way by the speaker. I
considered their omission of the word the to be the result of the listeners ‘editing’ the
speaker’s grammar rather than their inability to identify the word. On other occasions it was
possible that the listeners added words or grammatical markers (e.g., plural or tense markers)
to ‘edit’ the speaker’s grammar. For example, when transcribing utterance 4 produced
Speaker K (That’s why they treasure the loyalty between king and their servant.), all three
listeners added the word the before king. Similarly, when transcribing utterance 14 produced
by Speaker C (In some family the parents have a poor life.), Listener 1 transcribed the word
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families in place of family. Because grammar and pronunciation often overlap, non-standard
pronunciation can result in what seems to be non-standard grammar and it can be difficult to
differentiate between the two (e.g., addition of /s/ in the final position of a noun can result in
it sounding plural when it should be singular). However, as noted in Section 3.4.1, the
speakers all listened to the recording of their own speech and checked the accuracy of my
transcription of their part in the conversation. This transcription contained many instances
where non-standard grammar was used, and where it seemed that words were omitted, or
plural or tense markers absent or used inappropriately, I was careful to check that this was in
fact what they intended to say. Thus, in the above example for Speaker C, I checked that that
she had intended to say family and not families.
Because the location of a transcription error does not necessarily correspond with the exact
location of a site of reduced intelligibility (see Section 3.5.1.2), supporting evidence was
required to determine whether or not there was a correspondence between the two in the first
transcription. The sources of this supporting evidence, namely listener behaviour, listener
comments, and the second transcription, are discussed below.
3.5.1.3.2

Listener behaviour

Observation of how the listener behaved while transcribing an utterance provided
information about the possible location of sites of reduced intelligibility. Listener behaviour
that indicated difficulty transcribing an utterance prompted me to ask further questions. As
shown in Table 3.5, this included facial expressions and body language in response to an
utterance, laughing in response to the words transcribed, a questioning tone when reading the
transcription aloud, and pauses, hesitations, and corrections while writing. The order in
which the listener transcribed the words also sometimes prompted me to ask further
questions. For example, when transcribing utterance 20 produced by Speaker K (Education is
the best measurement for their social status.), Listener 3 left the transcription of the word
measurement until last, and then wrote the word regiment in its place. When I commented
that she left this word until last, she replied: Yeah, I was more sure of the last bit. We then
continued to talk about what the word sounded like and why she was not sure that the word
she had identified was the word the speaker had intended to say.

75

3.5.1.3.3

Listener comments

Listener comments provided insight into the possible reasons behind a listener’s
transcription. As shown in the examples presented earlier in Section 3.5.1.2, listener
comments provided information that not only helped me identify sites of reduced
intelligibility where there was no transcription error, but also helped me determine whether
or not a transcription error was related to reduced intelligibility, and if so, the site of that
reduced intelligibility.
Comments where there was no transcription error
As discussed above, accurately transcribed words may have been difficult for the listener to
identify, and may not have been identified accurately in a different context. Comments
providing confirmation that an accurately transcribed word was in fact difficult to identify
indicated in some way that the listener was only able to identify the word by drawing on the
context and/or the meaning of the utterance. For example: It actually sounds like I have been
walking on rice, but it clearly isn’t. (Speaker V, utterance 64, Listener 2); Basic wasn’t very
clear but it was clearly basic once he said way of thinking. (Speaker K, utterance 7,
Listener 2).
Comments related to transcription errors
Comments also helped me determine whether a listener’s transcription errors were related to
reduced intelligibility or to something else. Comments providing confirmation that
transcription errors were related to reduced intelligibility indicated in some way that the
listener was unable to identify the speaker’s intended words. For example: I don’t know what
that is. (Speaker V, utterance 62, Listener 3); It’s not something that I recognised. It’s not a
real word. (Speaker K, utterance 15, Listener 2); I couldn’t hear anything I could recognise.
(Speaker K, utterance 16, Listener 3). They also provided information about the location of
sites of reduced intelligibility, by indicating whether the transcription error corresponded
with a site of reduced intelligibility (e.g., Speaker K, utterance 5, Listener 3: I’m not sure
what that word was.), or whether it was related to a reduction in intelligibility elsewhere in
the utterance (e.g., Speaker K, utterance 16, Listener 1: While I was concentrating on plant
the trees I couldn’t be thinking about what that was.).
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Comments providing information that a transcription error was related to something other
than reduced intelligibility indicated in some way that there was another reason for the
listener’s inability to transcribe the speaker’s intended words. For example: I just can’t
remember the rest of it. (Speaker C, utterance 32, Listener 2); It was lack of concentration.
I’d listened to him talking about Korea and education and all of a sudden he’s thrown in
another country which is European and then I missed part of what he was saying (Speaker K,
utterance 46, Listener 1); I missed it because I couldn’t spell outstanding to start off with.
(Speaker C, utterance 8, Listener 1); Because I was concentrating on writing it I wasn’t
concentrating on listening. I could hear but I wasn’t listening. (Speaker K, utterance 3,
Listener 1). It should be noted that when comments indicated that a transcription error was
related to the listener being unable to remember the words to write them down (e.g., Speaker
K, utterance 46, Listener 2: I can’t remember the rest of it.), the reason for the transcription
error was always clarified by referring to the listener’s second transcription and the
comments the listener made about it (as described in the next section).
3.5.1.3.4

The second transcription

Where there was a second transcription, a comparison between the transcription errors in the
first and second transcriptions, as well as the listener behaviour and comments related to
each, provided further information that helped me locate sites of reduced intelligibility.
Firstly, the comparison between the first and second transcriptions was particularly useful in
helping to clarify comments made about the first transcription, particularly those related to
memory. Listeners sometimes commented that they had identified the speaker’s intended
words, but could not remember them and therefore could not transcribe them. When such
comments were made, however, there was no guarantee that the listener’s difficulty in
remembering the words was not complicated by a reduction in intelligibility at that point in
the utterance. If the listener was able to accurately transcribe the missing words in the second
transcription, I considered it likely that it had been an issue of memory, because she could
identify them once she had heard them again. However, if the listener was unable to
transcribe the ‘forgotten’ words the second time there may have been factors other than
memory interfering with her ability to transcribe them, because she was unable to identify
them even after hearing them a second time. On some occasions where this was the case, the
listener commented as such. For example, after listening to utterance 22 produced by Speaker
K, Listener 2 commented about a blank space she had left in her first transcription: That was
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a memory thing - there were no big gaps where I completely lost what he was saying.
However, after hearing the utterance a second time she commented: That time I couldn’t
understand it. On other occasions there were no comments made. Either way, I interpreted
this inability to transcribe the words the second time as an indication of compromised
memory related to a reduction in intelligibility (see Table 3.5).
Secondly, the comparison between first and second transcriptions helped me to identify
where a listener may have used context to identify a word in the first transcription, and
therefore provided information about a possible site of reduced intelligibility. A word may
have been transcribed correctly in the first transcription but changed to a different (incorrect)
word in the second transcription. When making these types of changes listeners usually
commented that the word sounded different the second time and no longer sounded like the
word they thought they’d heard the first time. For example: In the first instance it sounded
like ‘scholarship’ as an overall sort of thing but the second time I was listening more
carefully and I might have been pickier and trying to make it sound like ‘scholarship’ and it
clearly didn’t (Speaker V, utterance 51, Listener 2).
The comparison between first and second transcription also indicated whether or not
transcription errors in the first transcription persisted into the second transcription. This
persistence of transcription errors across both transcriptions provided evidence that the
listener may have been unable to identify the speaker’s intended words, even after hearing
the utterance a second time, and was one of the indicators that the location of the
transcription error may correspond with a site of reduced intelligibility.
In addition to the information provided by the comparison between first and second
transcriptions, the second transcription and related comments also sometimes provided
additional information about what the speaker’s intended words sounded like to the listener.
For example, after listening to utterance 45 produced by Speaker K the second time,
Listener 1 commented about a part of her transcription where she had left a blank space in the
first transcription: It sounds like ‘critines’ (pronounced as /ɑkraǺtaǺnz/) but I’ve got no idea
what that is. Although the listener was not sure about what she had heard the speaker say on
this occasion, she gave an indication of what the word sounded like to her. As will be shown
below, this indication of what the words sounded like provided important insight into the
features the listeners relied on when attempting to identify particular words at sites of
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reduced intelligibility, as well as the non-standard phonological features that contributed to
reduced intelligibility (Sections 3.5.3 and 3.5.4); in order to gain this insight there needs to be
some indication of what the listener heard the speaker say.
3.5.1.3.5

The responses of multiple listeners

As shown in Table 3.5, the responses of the other listeners also provided information to
support the identification of a site of reduced intelligibility. Sometimes a listener’s response
provided very little information to help me identify sites of reduced intelligibility. An
example of such a response is where the listener transcribed part of an utterance incorrectly,
was unaware of the transcription error, and thought that they had identified the speaker’s
intended words accurately (when in fact they had not), and did not want to hear the utterance
a second time. When this happened, the only data I had was one transcription with no insight
into whether or not the transcription error corresponded with a site of reduced intelligibility.
On these occasions I looked for any type of evidence from the other listeners that the same
part of the utterance was a site of reduced intelligibility for them also.
3.5.1.3.6

Combining the evidence to identify sites of reduced intelligibility

As shown in the above section, different types of evidence from different data sources were
used in the identification of sites of reduced intelligibility. Evidence related to both the
location and the consequences of a site of reduced intelligibility was drawn from listener
transcription errors in both the first and second transcriptions, their behaviour while
transcribing the utterances, and the comments they made about the transcription process. As
mentioned above, when locating a site of reduced intelligibility, I looked for more than one
type of evidence from a data source, or evidence from more than one data source to support
my decision by cross-validation. Each piece of evidence contributed information that, when
considered in conjunction with other pieces of evidence, indicated the location of sites of
reduced intelligibility. Where a site of reduced intelligibility was identified for one listener
only, more than one type of evidence was needed to support this identification. A site was
therefore never identified on the basis of a transcription error in one transcription alone.
Examples to illustrate the process of identifying sites of reduced intelligibility are presented
in Appendix D.
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3.5.1.3.7

Sites of reduced intelligibility identified in each L2 speaker’s utterances

As noted in Section 3.4.2, the number of transcription utterances presented to the listeners for
Speakers K, C, and V were 51, 58, and 68 respectively. The majority of these, as determined
by the process described above, contained at least one site of reduced intelligibility: only
three of the utterances produced by Speakers K and V, and two of those produced by Speaker
C contained no such sites (see Appendix C for details). I identified 82 individual sites of
reduced intelligibility in Speaker K’s utterances, 96 in Speaker C’s, and 109 in Speaker V’s.
The extent to which each speaker’s sites were common to the three listeners is presented in
Table 3.7.

Table 3.7: The extent to which sites of reduced intelligibility identified in each L2
speaker’s utterances were common to the three listeners
Speaker

Total number
of sites

Number (and percentage) of sites of reduced
intelligibility common to:
One listener

Two listeners

Three listeners

Speaker K

82

32 (39.0%)

21 (25.6%)

29 (35.4%)

Speaker C a

96

28 (29.2%)

26 (27.1%)

42 (43.8%)

Speaker V

109

29 (26.6%)

36 (33.0%)

44 (40.4%)

a

The total of the percentages is not equal to 100% due to rounding to one decimal place.

From this table it can be seen that the majority of the sites of reduced intelligibility identified
for each speaker were sites for more than one listener; 50 (61.0%) of Speaker K’s sites, 68
(70.8%) of Speaker C’s, and 80 (73.4%) of Speaker V’s were common to at least two of the
three listeners.
At each site of reduced intelligibility the speech signal was analysed in a way that, as
indicated by previous research in the field of word recognition, captured the phonological
features important for NSE listeners to be able to derive a series of words from a stream of
connected speech (see Chapter 2, Section 2.3). Consequently, as will be described in the
following section, the analysis of phonological features at these sites included both the
rhythmic properties of the speech signal, as well as the segments produced, and demonstrated
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the interaction between segments and syllable strength, both in individual words and pause
groups.

3.5.2 Analysing the phonological features in the speech signal at sites of
reduced intelligibility
As argued in Chapter 2 (Section 2.3.3), to be able to gain an understanding of the impact of
non-standard phonological features on intelligibility for NSE listeners, both the rhythmic
properties of the speech signal and the segments produced at sites of reduced intelligibility
should be included in the analysis. I also argued in Chapter 2 (Section 2.2.2), that in order to
gain an understanding of the way in which non-standard rhythmic properties and nonstandard segments might combine or interact to influence intelligibility at sites of reduced
intelligibility, these features should be analysed in the context of the hierarchical system of
interacting phonological units in which they operate. Consequently, in the analysis of the
speech signal at each site of reduced intelligibility I included: (a) the number and strength of
the syllables at each site, and (b) the segments produced in each of these syllables. Thus, sites
of reduced intelligibility were analysed at three levels of the phonological hierarchy: pause
group, syllable, and segment. As indicated in Section 3.5.1, each site of reduced intelligibility
was a pause group, the boundaries of which were identified using the speakers’ placement of
pauses in the utterances. In the following sections, the analysis at the syllable and segment
levels will be described.

3.5.2.1

Syllables

Because of the importance to NSE listeners of the distinction between strong and weak
syllables and the resulting syllable stress pattern of a section of speech, I counted the number
of syllables at each site of reduced intelligibility and judged their strength relative to the other
syllables at the site. In doing so, I examined the metrical structure, that is, the rhythmic
organisation, of the speech signal at each site (see Archibald, 1993, 1995; Goldsmith, 1990;
Velleman & Shriberg, 1999). Traditionally, the metrical structure of a pause group is
analysed in terms of strong and weak syllables that are grouped into larger units referred to as
metrical feet (see Archibald, 1993; Velleman & Shriberg, 1999). My analysis differed from
this traditional approach in two ways. Firstly, I did not include the level of metrical feet, and
secondly, I included three rather than two levels of syllable strength in my analysis. Thus,
rather than classifying the syllables in each pause group as either strong or weak, I judged the
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relative strength of each syllable as the strongest in the pause group (S), strong but not the
strongest (s), or weak (w).
I did not include the level of metrical feet in my analysis as I wanted to be able to compare
my findings with the findings of the word recognition studies reviewed in Chapter 2 (Section
2.3) in which the relative strength of syllables was analysed and the level of metrical feet was
not considered. I used three rather than two levels of syllable strength in my analysis for two
main reasons. Firstly, Halle and Idsardi (1995) argued that in a string or words not all strong
syllables have equal strength as one of them is always stronger than the others. Furthermore,
it is widely accepted that in English, in any one pause group, the organisation of the syllables
is such that there is one syllable that is more prominent than the others9 (Brown, 1990;
Cauldwell, 2003; Collins & Mees, 2003; Cruttenden, 1997; Ladefoged, 2006). The second
reason I used three rather than two levels in the analysis was that I wanted to capture the
syllable stress patterns of multisyllabic words (commonly referred to as lexical stress or word
stress) that may not have contained the strongest syllable in the pause group, but contained
some syllables that were stronger than others. In using three levels of syllable strength in my
analysis, I therefore aimed to capture the patterns of strong and weak syllables that, as
indicated in word recognition studies reviewed in Chapter 2 (Sections 2.3.1 and 2.3.2), are
important to NSE listeners: the patterns of strong and weak syllables in multisyllablic words
within a pause group, and the patterns of strong and weak syllables across the words in a
pause group.
Because the listeners in this study were NSE listeners, the judgments of the relative strength
of the syllables within a pause group were in the first instance, perceptual judgments made by
me and therefore based on a native English speaker’s perceptions of what makes one syllable
sound stronger than another. As noted in Chapter 2, Section 2.4.1, strong syllables are
perceived by NSE listeners as containing a full vowel, having a distinctive pitch, and being
louder and longer than weak syllables. The speaker’s pattern of intonation may have
contributed to my judgments of syllable strength (e.g., a greater variation in pitch on one
syllable as compared to others in a pause group would contribute to the judgment of that
syllable as the strongest). However, because the findings of the word recognition studies
9

It is also widely accepted that the pattern of strong and weak syllables across a string of words indicates the
speaker’s semantic and pragmatic intentions (Brown, 1990, Cauldwell, 2003; Collins & Mees, 2003;
Cruttenden, 1997; Cutler, 1984; Hahn, 2004), and that the syllable that is most prominent can signal new and
contrastive information (see Hahn, 2004).
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reviewed in Chapter 2 (Section 2.3) highlight the importance of the rhythmic properties
rather than the intonation patterns of the speech signal, the intonation pattern at each site of
reduced intelligibility was not part of the speech signal analysis (as compared to, for
example, the analysis used by Cauldwell, 2003). Thus, the influence of a non-standard
intonation pattern on intelligibility was not explored in this study.
The judgments of the relative strength of the syllables within a pause group were not always
easy to make. As indicated in Chapter 2 (Section 2.4.1), syllable strength may have different
phonetic correlates in English produced by L2 speakers from Korean, Mandarin, and
Vietnamese L1 backgrounds. There is therefore no guarantee that the speakers used the same
combination of features to distinguish between strong and weak syllables as I was listening
for when making my judgments. Whenever I experienced difficulties in categorising
syllables as either S, s, or w, I obtained a second opinion from a native English speaker who
was experienced in analysing spoken English. On those occasions where the judgments of
this second listener did not agree with mine I used the graphic representation of the speech
signal provided by Sony ACID Pro 5.010 software as a crude confirmation of the judgments
made. Although not an ideal way of measuring syllable strength (Ladefoged, 2003, but see
Trofimovich & Baker, 2006), this graphic representation shows amplitude across time, and
therefore I was able to use it as an indication of the loudness of the syllables, as well as, on
some occasions, their relative length. The majority view was accepted so that whichever
judgment this graphic representation agreed with (mine or the second listener’s) was used in
the analysis. As a further check of my judgments of syllable strength, the graphic
representation of approximately 25% of each L2 speaker’s sites of reduced intelligibility
(randomly selected) were compared to my judgments. For Speaker K, in 12 of 13 (92.3%)
checks the graphic representation agreed with my judgments, and for Speaker V, there was
agreement in 20 of the 22 checks (90.9%). For Speaker C, the extent to which the two agreed
was less: only 12 out of 18 checks (66.7%) agreed. However, for 5 of the 6 checks where
there was lack of agreement there were features other than those shown on the display that
contributed to the perception of syllable strength (e.g., syllable length, pitch change). Thus,
although my judgments of syllable strength were in the first instance, perceptual, the phonetic
correlates I based these judgments on were confirmed by either the judgments of a second
listener or the graphic representation of the speech signal provided by Sony ACID Pro 5.0
10

Sony ACID Pro 5.0 is a later version of the Sonic Foundry ACID Pro 3.0 used to prepare the speech samples
(see Section 3.4).

83

software. On the few occasions (Speaker K: n = 1; Speaker C: n = 1; Speaker V: n = 2)
where the graphic representation of the speech signal did not agree with my perceptual
judgments and could not be accounted for by the contribution of features other than those
shown on the display (e.g., syllable length, pitch change), the judgments used in the analysis
were my perceptual judgments.

3.5.2.2

Segments

The segments produced at each site of reduced intelligibility were transcribed by a native
English speaking phonetician with an honours degree in articulatory phonetics. He listened to
the same recordings of the utterances as those played to the listeners in the listening sessions,
and transcribed each utterance using a broad transcription with some narrow phonetic
features marked, including aspiration, devoicing, inaudible release, dentalisation, labilisation,
and palatisation for consonants, and nasalisation for vowels.11 When transcribing the
utterances, the phonetician had no prior knowledge of the speakers’ intended words. He
transcribed Speaker V’s utterances first followed by Speaker C’s and then Speaker K’s (see
Appendix E for a list of the symbols used to represent segments in the examples presented in
the following sections).
I checked the transcription at each site of reduced intelligibility and identified any parts
where I disagreed with the way the phonetician had transcribed the speech. To resolve these
disagreements I obtained a third opinion from an independent listener who was a native
English speaker experienced in the phonetic transcription of spoken English. To provide this
opinion, the independent listener first listened to the utterance containing the relevant site of
reduced intelligibility. When hearing the utterance this first time she had no prior knowledge
of the speaker’s intended words and was also unaware of how the speech had been
transcribed by the phonetician, or what part of the transcription I had disagreed with. She was
then provided with a copy of the phonetician’s transcription of the utterance (but still no
indication of the speaker’s intended words) on which I had marked the part of the utterance I
wanted her to focus on. She then listened to the utterance a second time and commented on
11

Although these narrow phonetic features were marked in the original transcription, only phonemes were
represented in the examples provided in this and the following chapter (see Figure 3.2 in Section 3.5.3). The
phonemes represented in the examples were the English phonemes that were judged by me to be equivalent to
the speaker’s production. Thus, for example, an unaspirated /p/ in the word initial position would be
represented as /b/ in the examples. Non-English segments were also transcribed as their closest English
equivalent (e.g., see Speaker K’s non-standard production of /Ȣ/ in Example 6, Appendix F, and Speaker V’s
production of /g/ in Example 7, Section 3.5.4).
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whether or not she agreed with the phonetician’s transcription and if she did not, how she
might have transcribed that section of speech herself. She was able to listen to the utterance
as many times as she needed to in order to make her decision.
On most occasions the independent listener agreed with either the phonetician’s transcription
or my transcription, and whichever she agreed with was used in the analysis. On some
occasions, however, she offered a third and different version of the transcription. When this
happened I discussed the different versions with her (and sometimes also discussed the
disagreement with the phonetician), and on most occasions we were able to reach agreement
on how the speech should be phonetically transcribed. On a small number of occasions where
the disagreement was unable to be resolved, rather than obtaining a fourth opinion, I made an
executive decision and accepted my version as the way the speech should be transcribed. I
made this decision on the basis of the advantage I had by having been with the speakers when
they produced the speech under question.

3.5.2.3

Relating the segments to the syllables

The segments contained in each strong and weak syllable were identified. In English, except
in the case of a syllabic consonant (/m,n,ŋ,l/), a syllable can consist of a single vowel or a
vowel in combination with one or more syllable initial consonants (referred to as the syllable
onset) and/or one or more syllable final consonants (referred to as the syllable coda) (see for
example, Collins & Mees, 2003; Roach, 2000). The syllable boundaries of one syllable words
corresponded to the word initial and word final consonants and vowels. In multisyllabic
words, the initial and final consonant or vowel of a multisyllabic word also corresponded to
syllable boundaries, but the location of word medial syllable boundaries was somewhat more
complicated. In some multisyllabic words produced by the speakers there was a single
intervocalic consonant in the medial position of the word that could be considered either the
final consonant of the first syllable or the initial consonant of the following syllable. For
example, in Speaker K’s production of the word proverb as /prǢbǢv/ in utterance 12, the
syllables might be [prǢ][bǢv] or [prǢb][Ǣv]. In cases like this I applied the maximum onset
principle (see Ishikawa, 2002; Cruttenden, 2001) to locate the syllable boundary. A single
intervocalic consonant in the medial position of a multisyllabic word was thus considered as
the initial consonant of the second syllable rather than the final syllable of the first. I
therefore considered the syllables in the above examples to be [prǢ][bǢv], those in Speaker
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C’s production of the word divided as /dǩwaǺdǩ/ in utterance 26 to be [dǩ][waǺ][dǩ], and those
in Speaker V’s production of the word officer as /ǢfǺȓǩ/ in utterance 47 to be [Ǣ][fǺ][ȓǩ].
In locating the syllable boundaries in multisyllabic words produced with consonant clusters
in the word medial position, I adhered to the phonotactic constraints of syllable boundaries as
well as applying the maximum onset principle. The phonotactic constraints limit syllable
initial and final consonant clusters to the sequences of consonants that occur in the initial and
final positions of words (Cruttenden, 2001). Thus, for example, I considered the syllables in
Speaker K’s production of the word suffer as /sǬpȹrȜ/ in utterance 34 to be [sǬ][pȹrȜ], because
/pȹr/ occurs at the beginning of words in English; but those in Speaker V’s production of the
word sitting as /sǺstȹǺŋ/ in utterance 65 to be [sǺs][tȹǺŋ], because whereas /tȹ/ occurs at the
beginning of words, /stȹ/ does not (in the word initial position there is no aspiration on /t/ in
this cluster). Sometimes the speaker’s non-standard production of a word medial consonant
cluster made the location of syllable boundaries difficult as there was no way to locate a
boundary that adhered to the phonotactic constraints of English. For example, in Speaker V’s
production of the word several as /sȜmvrȜn/ in utterance 24 I had to consider the syllables to
be [sȜm][vrȜn], even though /vr/ does not occur in the initial position of words in English.
The following examples illustrate the integrated way in which the speech signal was analysed
at sites of reduced intelligibility. The segments were related to the syllables, which in turn
were related to the pause group. Such an analysis allowed for the production of segments to
be seen as part of the pattern of strong and weak syllables within the pause group. In each of
these examples this approach allowed me to observe the pattern of strong and weak syllables
with which the speaker produced the words, as well as the vowels and consonants produced
in each syllable. The first example illustrates the analysis of the speech signal at a site of
reduced intelligibility for Speaker K in utterance 15:

the first two thing
[ðǩ][pǢs][tȹu][θǺŋ]
w
S
s
s
At this site of reduced intelligibility, I was able to identify the syllable initial consonant and
the vowel in each syllable as well as syllable final consonant in the second and fourth
syllables. I was also able to identify the initial and final consonants in the pause group, and
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establish that the syllable initial consonant and the vowel (highlighted) in the strongest
syllable in the pause group were produced in a non-standard way (see Section 3.5.4 below
regarding the identification of non-standard phonological features in the speech signal).
The second example illustrates the analysis of the speech signal at a site of reduced
intelligibility for Speaker V in utterance 33:

academic years
[ǩ][kæ][dǩ][mǺk][jǺǩz]
w

S

w

s

s

At this site of reduced intelligibility, I was able to identify that the word academic was
produced with a non-standard syllable stress pattern: the first three syllables (highlighted)
were produced with non-standard strength and the vowels they contain were produced in a
non-standard way (related to the non-standard syllable stress pattern). It also allowed me to
see that the strongest syllable in the pause group was in fact a syllable produced as strong
with a full vowel, when it should have been produced as weak with a reduced vowel.
Thus, by applying such an approach to analysing the speech signal at sites of reduced
intelligibility, I was able to observe the pattern of strong and weak syllables with which the
speaker produced the words, as well as the vowels and consonants produced in each syllable.
In the following section I describe how I identified which features the listeners relied on
when attempting to identify the speakers’ intended words at these sites.

3.5.3 Identifying the phonological features the listeners relied on at sites of
reduced intelligibility
To identify the features that the listeners attended to in the speech signal at sites of reduced
intelligibility I used the approach taken by Bond (1999: 61) who asserted: ‘The most
revealing way of describing complex misperceptions is to consider how the phonological
shape of the misperception matched or failed to match the target utterance’. The phonological
shape of a listener’s indication of what she had heard in place of a speaker’s intended words
was compared to the actual phonological shape of the speaker’s production of those words. In
making this comparison, the features in the speech signal that were replicated (matched) in
the listener’s response were identified. I surmised that, by replicating these features, the
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listener was relying on them to identify the words the way she did. The replicated features
therefore provided insight into the listener’s speech processing strategies.
An indication of what the listener heard the speaker say was provided by two types of
response. In the first type, the listeners transcribed words or non-words in place of the
speaker’s intended words that seemed to be a reflection of what they had heard. In this type
of response, the phonological shape of the words or non-words transcribed by the listener
matched that of the speaker’s production.12 In the second type of response, comments made
by the listeners indicated that the words they transcribed were not a reflection of what they
had heard. In these responses, the listeners had actually transcribed a speaker’s intended
words accurately, but their comments indicated that they had had originally heard the speaker
say different words or non-words that had a different phonological shape to the words they
had transcribed (see Section 3.5.1.2 for examples of such attempts). In this type of response,
the listeners’ comments also often indicated that they were only able to transcribe the words
accurately by drawing on context and utterance meaning. In order to identify the
phonological features that the listeners relied on in this second type of response, I compared
the phonological shape of the words they had originally heard the speaker say (as indicated
by their comments) to the shape of the speaker’s production.
The following examples illustrate how I identified the features in the speech signal (syllable
stress pattern and segments) that the listeners relied on when responding in the above two
ways to ‘target’ word at sites of reduced intelligibility; that is, words they were unable to
identify, or had difficulty in doing so. To identify the features the listeners relied on when
attempting to identify target words at sites of reduced intelligibility, I looked for the features
in the speech signal that were replicated (matched) in the listener’s response. In these and any
further examples, the speaker’s production and the listener’s response are presented as shown
in Figure 3.2.

12

The phonological shape of the words a listener transcribed was determined by considering what their shape
would be if they were spoken aloud in the same context by a native speaker of General Australian English
(see Section 3.5.4). The phonological shape of non-words a listener transcribed was determined by asking the
listener to say the non-words aloud.
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Figure 3.2: Presentation of data in examples

Speaker and
utterance number

The words the speaker
intended to say at the
site of reduced
Target word
intelligibility
(in bold)

Words the
listener
identified
accurately

The listener’s response to
the target word: an
indication of what the
listener heard the speaker
say (in bold italics)

V,3. at that level  at that leven
[le][vǩn]

S w
Phonetic transcription of
word/s the listener
attempted, including
indication of syllable
boundaries

Strength of syllables
in the word/s the
listener attempted

Note. The phonemic transcription and strength of syllables are only provided for target word/s (in bold) at the
site of reduced intelligibility, that is, the word/s the listener was unable to identify or had difficulty in doing so.
These target words are the focus of the examples, so such information is not provided for other words at the site.

In Example 1, the speaker’s syllable stress pattern in the target word (several) is replicated in
the listener’s response. Her identification of the word seven in its place indicates that she
replicated the number of syllables and the relative strength of syllables produced by the
speaker, since the word seven also has two syllables with a s w pattern.

Example 1
V,37. they have only several  they have only seven
[sev][rǩn]
S w

It seems therefore, that the listener relied on the syllable stress pattern in Speaker V’s
production of the word several, since she replicated it exactly in her response. She also
replicated, and therefore relied on, Speaker V’s production of the vowel, syllable initial
consonants, and syllable final consonant in the strong syllable, and the vowel and (nonstandard) syllable final consonant in the weak syllable. She did not, however, replicate the
syllable initial consonant in the weak syllable.
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Example 2
C,7. others degree  other stakary
[deǺ][kǩ][reǺ]
s w s

In Example 2, the listener replicated the syllable stress pattern (including the non-standard
strength of the first syllable and the non-standard added second syllable) of Speaker C’s
production of the word degree by identifying it as the non-word stakary (pronounced by the
listener as /ɑsteǺkǩɕreǺ/). She also replicated the speaker’s production of the (non-standard)
vowels and syllable initial consonants in each of the strong syllables (although she added the
syllable final consonant of the previous word to the syllable initial consonant of the first
syllable), and the vowel in the weak syllable.

Example 3
K,12.proverb  problem
[prǢ][bǢv]
S s

In Example 3, all three listeners identified Speaker K’s production of the word proverb as
problem. In doing so they replicated the relative strength of the first and second syllable
(i.e., the first syllable as stronger than the second) as well as the syllable initial consonant
cluster and vowel it contained. They also replicated the (non-standard) syllable initial
consonant in the second syllable, but not the vowel or syllable final consonant.

Example 4
V,65. sitting for that kind of exam  assisting for that kind of exam
[sǺs][tǺŋ]13
s w

In Example 4, the listener replicated the speaker’s s w syllable stress pattern in the word
sitting but added an extra syllable to it, seemingly to try and make sense of what she heard in
the speech signal. The syllable stress pattern of the words identified in the listener attempt
thus incorporated a replication of the speaker’s syllable stress pattern. Also replicated in the

13

The location of syllable boundaries for this word is discussed in Section 3.5.2.3.
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listener response are the syllable initial consonant, vowel, and syllable final consonant in
both the strong (where the syllable final consonant is non-standard) and the weak syllable.
In each of the above examples, the listeners appear to have relied on both standard and nonstandard phonological features when attempting to identify target words at sites of reduced
intelligibility, since both were replicated in their responses. As shown in the following
section, the identification of non-standard phonological features replicated in listener
responses can give an indication of what it was that misled the listeners at each site.

3.5.4 Identifying non-standard phonological features that contributed to
reduced intelligibility
Non-standard phonological features are defined here as those that are different to what would
be expected if the same section of speech was produced by a native speaker of what has been
described as General Australian English14 (see for example, Cox, 2006; Hovarth, 2004;
Melchers & Shaw, 2003). Those replicated in listener responses were considered to be
implicated in misleading the listener, and thus reducing intelligibility, since by replicating the
non-standard phonological feature the listener appeared to be relying on it to identify the
words, and was therefore presumably misled by it. Thus, by identifying the non-standard
phonological features replicated in the listener responses, a link could be established between
specific non-standard phonological features in the speech signal and the difficulties
experienced by a listener in identifying an L2 speaker’s intended words. All four examples
presented in the previous section illustrate that in attempting to identify the speakers’
intended words the listeners replicated, and were thus misled by, non-standard phonological
features in the speech signal. In Example 1, the listener replicated, and was thus misled by,
Speaker V’s non-standard production of /n/ rather than /l/ in the final position of the second
syllable. In Example 2, the listener replicated, and was thus misled by, Speaker C’s nonstandard syllable stress pattern and her non-standard production of the vowels in the strong
syllables. In this example, therefore the listener was misled by a non-standard full vowel
(/eǺ/) in the first strong syllable, a strong syllable that should not have been strong in the first
place. In Example 3 the listener replicated, and was thus misled by, Speaker K’s non-

14

Although there are many different varieties of English spoken by native speakers of English, General
Australian English was used as the reference point here because this was the variety of English spoken by the
three listeners.
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standard production of /b/ rather than /v/ in the syllable initial position of the second syllable.
In Example 4 the listener replicated, and was thus misled by the non-standard addition of /s/
in the final position of the strong syllable.
In all of the above mentioned examples, the listeners appear to have been misled by nonstandard segments in the speech signal. On some occasions, however, a listener was
considered to have been misled by a particular feature of the speaker’s non-standard
production of a segment rather than the non-standard segment in its entirety, as in Example 5.

Example 5
C,17.

divided

 there either the

[dǺ][waǺ][dǩ][dǩ:]
w S w s

In Example 5, the listener identified Speaker C’s production of the word divided as there
either the. In doing so, she did not replicate Speaker C’s non-standard production of /w/ for
/v/ exactly, but identified it as a linking /r/ between their and either, a feature typical of
Australian English (see Cox, 2006). I considered Speaker C’s non-standard production of a
frictionless approximant rather than a fricative to have contributed to misleading this listener
because I figured that if the consonant had been produced as a fricative, she may have
identified the word differently.
Similarly, in Example 6, all three listeners appear to have been misled by Speaker C’s nonstandard production of /d/ for /z/, but rather than replicating it exactly, identified it as /t/.

Example 6
C, 9. our results  our task
[rǺ][dǡ:s]
w S
Also of interest in Example 6, all three listeners, by indicating that they heard Speaker C say
the word task, replicated the strong syllable in the speaker’s production of the word but not
the weak syllable.
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Again, in Example 7, the listener appears to have been misled by a feature of Speaker V’s
non-standard production of /g/ in the word agriculture (represented as /g*/ in the phonetic
transcription).

Example 7
V,12. agriculture  every culture
[e][g*rǺ][kȜn][ȷǬ:]
s
w
S
s

Speaker V’s production /g/ in the word agriculture in this example resembled a voiced velar
fricative rather than a voiced velar plosive, and the listener’s identification of /v/ in its place
suggests that the fricative nature of this non-standard production contributed to misleading
her. (In this example, the listener was also misled by the non-standard vowel (e/æ) in the first
strong syllable, but interestingly, not by the n/l in the syllable final position of the strongest
syllable in the pause group.)
As shown in the above examples, links between specific non-standard phonological features
in the speech signal and the difficulties experienced by a listener were based on the indication
provided by the listener’ responses of what they heard the speaker say (see Section 3.5.3).
Without this information, these links could not have been established, and non-standard
phonological features that contributed to reduced intelligibility could not be identified.
Therefore, only those sites where this link could be established were included in the analyses
that addressed the research questions.

3.5.5 Sites of reduced intelligibility included in the analysis
As noted in Section 3.5.1.3.7, I identified 82 sites of reduced intelligibility in Speaker K’s
utterances, 96 in Speaker C’s, and 109 in Speaker V’s. I was able to establish links between
the difficulties experienced by the listeners and specific non-standard phonological features
in the speech signal, and thus identify non-standard phonological features implicated in
reduced intelligibility, at 50 (61.0%) of Speaker K’s sites, 72 (75.0%) of Speaker C’s, and 88
(80.7%) of Speaker V’s15. These were therefore the sites of reduced intelligibility that formed
the basis of the analyses presented in Chapter 4 (see Appendix C for details). At the
15

Because the focus of this study is the non-standard phonological features that contributed to misleading the
listeners, those not replicated in the listener responses at sites of reduced intelligibility, and therefore not
misleading to the listeners, were not identified.
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remaining sites for each speaker, I was unable to establish a link between the difficulties
experienced by the listeners and specific non-standard phonological features in the speech
signal because: (a) there were no non-standard phonological features in the speech signal, (b)
the listener/s left a blank space, and thus provided no indication of what they had heard the
speaker say, (c) the listener/s identified the word/s accurately but indicated that they had
found it difficult to do so without giving any indication of what they had heard the speaker
say, or (d) the phonological shape of the listener’s indication of what they had heard the
speaker say bore no resemblance to the speech produced, as illustrated in Example 8.

Example 8
V,5. we call it compulsory  we do compulsory
[kǤl][Ǻ][tǩ]
S w w

The majority of the sites included in the analyses in Chapter 4 were sites of reduced
intelligibility for more than one listener (Speaker K: n = 46, 92.0%; Speaker C: n = 57,
79.2%; Speaker V: n = 65, 73.9%). However, sites of reduced intelligibility for only one
listener were also included in the analysis as these gave further insight into how the different
non-standard phonological features misled those listeners.16 At more than half of the sites for
each speaker there were two or three listener responses in which non-standard phonological
features that contributed to reduced intelligibility could be identified (Speaker K: n = 31,
62.0%; Speaker C: n = 40, 55.6%; Speaker V: n = 56, 63.6%), while at the others there was
only one. In total there were 97 listener responses at Speaker K’s sites, 137 at Speaker C’s
and 169 at Speaker V’s that provided such information. Because different listeners were
sometimes misled by different non-standard phonological features at a particular site of
reduced intelligibility, the non-standard phonological features that were implicated in
reduced intelligibility at any one site comprised any non-standard phonological feature that
misled any listener.
As discussed above in Section 3.5.3, at sites of reduced intelligibility there were listener
responses where the listener was unable to identify a speaker’s intended words, and
responses where the listener was able to identify them but had to draw on context and/or
utterance meaning because they had difficulty doing so. At the sites included in the analyses
16

However, as noted in Section 3.5.1.3.6, sites that applied to only one listener were identified only if more than
one type of evidence supported this identification (see Example 4 in Appendix D).
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presented in Chapter 4, responses where the listener was unable to identify the speaker’s
intended words were more common than those where the listeners was able to identify them
but had difficult doing so. The breakdown of these response types for each speaker is
presented in Table 3.8.

Table 3.8: Details of listener responses at sites of reduced intelligibility included in the
analyses that addressed the research questions
Speaker

Total number
of responses

Number (and percentage) of responses at sites of
reduced intelligibility where the listener:
Identified the speaker’s
intended words
inaccurately

Identified the speaker’s
intended words accurately
but had difficulty doing so

Speaker K

97

76 (78.4%)

21 (21.6%)

Speaker C

137

118 (86.1%)

19 (13.9%)

Speaker Va

169

146 (86.4%)

27 (16.0%)

a

The total is greater than the sum of the two different types of responses, and thus the total percentage is greater
than 100%, because at four sites both response types were present at the one site.

It can be seen from this, that for all three speakers, at the majority of the sites included in the
analyses in Chapter 4, listeners did not identify their intended words accurately. This was the
case in 78.4% of the responses at Speaker K’s sites, 86.1% of those at Speaker C’s, and
86.4% at Speaker V’s. In comparison, in only 21.6% of the responses at Speaker K’s sites,
13.9% at Speaker C’s, and 16.0% at Speaker V’s, were the listeners able to identify the
words they had difficulty with by drawing on context and/or utterance meaning. The sites of
reduced intelligibility included in the analysis, it seems, certainly presented difficulties for
the listeners. In Chapter 4 the findings related to these difficulties are presented. In presenting
these findings, I explore the ways in which both the listener and the speaker play their part in
reduced intelligibility.
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Chapter 4
RESULTS

The research questions addressed in this study enabled me to explore the role of both listener
and speaker in reduced intelligibility. As indicated in Chapter 3 (Section 3.2) the research
questions addressed were as follows:
At sites of reduced intelligibility for each L2 speaker:
1. What phonological features in the speech signal do the listeners rely on when
attempting to identify the speaker’s intended words?
2. What non-standard phonological features are implicated in misleading the
listeners when they are attempting to identify the speaker’s intended words?
3. To what extent are the different non-standard phonological features identified in
research question 2 implicated in misleading the listeners?
By addressing research questions 1 and 2, I was able to gain insight into why particular nonstandard phonological features contributed to reduced intelligibility by exploring the
listeners’ speech processing strategies at sites of reduced intelligibility, as well as the types of
non-standard phonological features in the speech signal that caused them difficulties when
they were using these strategies. By addressing research question 3, I was able to establish
the extent to which different non-standard phonological features contributed to reducing each
speaker’s intelligibility, and the different mixes of non-standard phonological features that
contributed for each of the speakers.
In presenting the findings, I provide evidence to support the premise (discussed further in
Chapter 5) that, for each speaker, the extent to which different non-standard phonological
features contributed to reduced intelligibility was the result of an interaction between listener
speech processing strategies and the non-standard phonological features in the speech signal.
As will be shown, the listeners all seemed to approach the task of identifying the speakers’
intended words by relying on similar speech processing strategies. They seemed to apply
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these speech processing strategies, and draw on similar phonological features in the speech
signal regardless of the speaker they were listening to, and whether the speaker had produced
the features in a standard or non-standard way. When the features the listeners relied on were
the features that a speaker produced in a non-standard way, the listener was misled and
intelligibility was reduced. The extent to which different non-standard phonological features
contributed to reducing each speaker’s intelligibility therefore depended on what both the
listeners and the speakers brought to the task, and as will be shown, each speaker had a
different and complex mix of non-standard phonological features that contributed to reducing
their intelligibility.
In the following sections, I first explore the listeners’ speech processing strategies by
addressing research question 1 (Section 4.1). The focus of this analysis is on the listener
responses at sites of reduced intelligibility, and, as indicated in Chapter 3 (Section 3.5.5),
I investigated 97 listener responses at Speaker K’s sites, 137 at Speaker C’s, and 169 at
Speaker V’s. I then explore the types of non-standard phonological features that misled the
listeners, and the different mixes of these that contributed to reduced intelligibility for each of
the speakers by addressing research questions 2 and 3 (Section 4.2). The focus of this
analysis of misleading non-standard phonological features is on sites of reduced
intelligibility, and as noted in Chapter 3 (Section 3.5.5), there were 50 sites of reduced
intelligibility for Speaker K, 72 for Speaker C, and 88 for Speaker V included.

4.1 Listener reliance on phonological features in the speech
signal
As will be shown in the following analysis, when attempting to identify the speakers’
intended words at sites of reduced intelligibility, the listeners all appeared to rely on
phonological features in the speech signal in a similar way, regardless of the speaker they
were listening to, and whether the features were produced in a standard or non-standard way.
They all relied heavily and consistently on the rhythmic properties of the speech signal, so
that the speakers’ syllable stress patterns (the number and pattern of strong and weak
syllables) were of utmost importance to them. They also all relied more consistently on
segments in the strong syllables within the syllable stress pattern than on those in the weak
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syllables, and within those strong syllables, more consistently on the syllable initial
consonants and the vowels than on the syllable final consonants.
As noted in Chapter 3 (Section 3.5.3), an indication of the features a listener relied on when
attempting to identify target words at a site of reduced intelligibility was provided by a
comparison between the phonological shape of the listener’s response (i.e., the phonological
shape of the words the listener indicated that they had heard the speaker say in place of the
target word/s) and the phonological shape of the speaker’s production of the word/s. The
features the listeners replicated (matched) in their responses were considered to be the
features they relied on to identify the target words.

4.1.1 Reliance on the rhythmic properties of the speech signal
The syllable stress patterns produced by the speakers at sites of reduced intelligibility were
very important to the listeners. All of the listeners relied heavily on both the number of
syllables and the position of strong and weak syllables in the speaker’s syllable stress pattern
when attempting to identify a speaker’s intended words, regardless of which speaker they
were listening to.
An analysis of the extent to which each listener replicated the speaker’s syllable stress pattern
in their responses to target words at each speaker’s sites of reduced intelligibility is presented
in Table 4.1. It can be seen from this that the listeners replicated the speaker’s syllable stress
pattern exactly in the majority of their responses. This reliance on the syllable stress pattern
was evident across all three speakers: the listeners replicated the speaker’s syllable stress
pattern exactly in 84.5% of responses at Speaker K’s sites, 70.1% at Speaker C’s, and 88.2%
at Speaker V’s. It was also evident across all three listeners: Listener 1 replicated the
speaker’s syllable stress pattern in 80.0% of responses at Speaker K’s sites, 65.2% at Speaker
C’s, and 83.6% at Speaker V’s; Listener 2 did so in 87.2% (Speaker K), 76.6% (Speaker C),
and 87.5% (Speaker V); and Listener 3 in 84.8% (Speaker K), 68.2% (Speaker C), and 93.1%
(Speaker V).
In a further 11 responses at sites for Speaker K, 26 at sites for Speaker C, and 12 at sites for
Speaker V, the listener came very close to replicating the speaker’s syllable stress pattern,
and replicated all but one weak syllable (for an example see Chapter 3, Section, 3.5.4,
Example 6). If these cases are taken into account, it seems that in the large majority of their
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Table 4.1: The number of listener responses to target words at each speaker’s sites of
reduced intelligibility where the listener replicated (a) the speaker’s syllable stress
pattern and (b) the speakers segments exactly

Total number of
listener responses

Listener responses where the
syllable stress pattern was
replicated exactly

Listener responses
where segments were
replicated exactly

Listener 1

25

20 (80.0%)

4 (16.0%)

Listener 2

39

34 (87.2%)

10 (25.6%)

Listener 3

33

28 (84.8%)

7 (21.2%)

Overall total

97

82 (84.5%)

21 (21.7%)

Listener 1

46

30 (65.2%)

7 (15.2%)

Listener 2

47

36 (76.6%)

15 (31.9%)

Listener 3

44

30 (68.2%)

10 (22.7%)

Overall total

137

96 (70.1%)

32 (23.4%)

Listener 1

55

46 (83.6%)

22 (40.0%)

Listener 2

56

49 (87.5%)

21 (37.5%)

Listener 3

58

54 (93.1%)

22 (37.9%)

Overall total

169

149 (88.2%)

65 (38.5%)

Speaker K

Speaker C

Speaker V

Note. The individual percentages are of the total number of responses for each listener, and the overall total
percentages are of the total number of listener responses for each speaker. In any one response, it was possible
for both the syllable stress pattern and the segments to be replicated exactly, neither of the two, or one or the
other to be replicated exactly. Consequently, neither the percentages for each listener nor the overall total
percentages for each speaker, add to 100%.
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responses, regardless of the speaker they were listening to, the listeners replicated the
speaker’s syllable stress pattern or came to within one weak syllable of doing so (Speaker K:
95.9%, n = 93; Speaker C: 89.1%, n = 122; Speaker V: 95.3%, n = 161). In all of the
remaining responses at sites for Speakers K and V (Speaker K: n = 4; Speaker V: n = 8), the
listener replicated part of the speaker’s syllable stress pattern, and this was also the case in 14
of the 15 remaining responses at Speaker C’s sites.
These findings indicate that the listeners always17 made some use of the syllable stress
pattern produced by the speaker when they were attempting to identify the intended words at
sites of reduced intelligibility, and in 9 out of every 10 responses they replicated the
speaker’s syllable stress pattern exactly or to within one weak syllable of exactly. It seems
therefore, that the listeners relied heavily on the number of syllables and the position of
strong and weak syllables in the syllable stress pattern produced by the speakers when
attempting to identify the intended words at sites of reduced intelligibility. As discussed in
the following section, they also always made some use of the segments in the speech signal at
sites of reduced intelligibility, but their reliance on segments was not as consistent as their
reliance on the syllable stress patterns.

4.1.2 Reliance on segments
In this section I will show that the speakers’ production of segments in strong syllables at
sites of reduced intelligibility was very important to the listeners, and that they relied more
heavily on these than on the segments in weak syllables. I will also show that the syllable
initial consonants and the vowels in these strong syllables were of particular importance to
the listeners, and that they relied more heavily on these than on any other segments.
In all but one of the listener responses at sites of reduced intelligibility, the listener relied to
some extent on segments in the speech signal; that is, segments in the speech signal were
replicated (matched) to some extent in essentially all of the listener responses at these sites.
However, in contrast to their replication of the syllable stress patterns, in the majority of
responses, the listeners did not replicate the segments in the speech signal exactly. Thus, only
some of the segments in the speech signal were replicated in the majority of listener
responses, and this was the case for all three listeners, regardless of the speaker they were

17

With the exception of one response (at a site for Speaker C) out of a total of 403 across all three speakers.
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listening to. It can be seen from Table 4.1 that segments were replicated exactly in only
21.7% of listener responses at Speaker K’s sites and 23.4% at Speaker C’s. Thus, at sites for
Speakers K and C, the syllable stress pattern in the speaker’s production of the target words
was exactly replicated at least three times more frequently than were the segments. In listener
responses at Speaker V’s sites, the syllable stress pattern was exactly replicated more than
twice as often as the segments, since the segments were exactly replicated in only 38.5% of
their responses at his sites. However, as will be shown in the following analysis, in the
listener responses where segments were not replicated exactly (hereafter referred to as partial
segment responses), the listeners seem to have relied on some segments more consistently
than others.
Analysis of the partial segment responses revealed that segments in strong syllables, and in
particular the initial consonant and vowel, were an important source of information for the
listeners. The listeners replicated segments in at least one strong syllable in 97.4% (74 of 76)
of the partial segment responses at Speaker K’s sites; 94.3% (100 of 106) at Speaker C’s, and
97.1% (101 of 104) at Speaker V’s. In comparison, they replicated segments in at least one
weak syllable in 54.0% (n = 41) of these responses at Speaker K’s sites, 68.9% (n = 73) at
Speaker C’s, and 63.5% (n = 66) at Speaker V’s. Furthermore, it seems that from the analysis
presented in Figure 4.1, that, the syllable initial consonants and vowels in strong syllables
were of particular importance to the listeners, since the were replicated more frequently than
any other segments. As shown in Figure 4.1, the listeners replicated a syllable initial
consonant in one or more strong syllables in over three quarters of their responses regardless
of the speaker they were listening to (Speaker K: 85.5%, n = 65; Speaker C: 76.4%, n = 81;
Speaker V: 79.8%, n = 83). It can also be seen from Figure 4.1, that the listeners replicated a
vowel in one or more strong syllables in over three quarters of their responses, again
regardless of the speaker they were listening to (Speaker K: 89.5%, n = 68; Speaker C:
77.4%, n = 82; Speaker V: 82.7%, n = 86).
The importance to the listeners of the syllable initial consonants and the vowels in strong
syllables is illustrated further in an additional analysis of the data presented in Figure 4.1.
This additional analysis revealed that the listeners replicated both the syllable initial
consonant and the vowel in at least one strong syllable in over half of the partial segment
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Percentage of partial segment responses in which
segment was replicated

Figure 4.1: Segments replicated in partial segment responses at sites of reduced
intelligibility for Speakers K, C, and V

10
0
Strong

Weak

K (N = 76)

Strong

Weak

C (N = 106)

Strong

Weak

V (N = 104)

Speaker and syllable strength
Note. Responses where segments were replicated in strong (or weak) syllables contained one or more segments
in one or more strong (or weak) syllables. The categories in this figure are not mutually exclusive and in any
one response segments in more than one category may have been replicated.

responses, regardless of the speaker they were listening to (Speaker K: 77.6%, n = 59;
Speaker C: 53.8%, n = 57; Speaker V: 72.1%, n = 75). Additional analysis of the data
presented in Figure 4.1 also revealed that, in most of the partial segment responses where
syllable initial consonants in strong syllables were replicated, the syllable initial consonant
was also word initial. As indicated above, syllable initial consonants in one or more strong
syllables were replicated in 65 responses at Speaker K’s sites, 81 at Speaker C’s, and 83 at
Speaker V’s. In over three quarters of these responses, regardless of the speaker they were
listening to, the syllable initial consonants in strong syllables that were replicated were also
word initial (Speaker K: 94.0%, n = 61; Speaker C: 77.8%, n = 63; Speaker V: 75.9%,
n = 63). This finding suggests that the beginnings of words starting with strong syllables
(monosyllabic words produced as strong and multisyllabic words where the first syllable is
strong) were an important source of information for the listeners.
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In addition, further analysis of the partial segment responses revealed that vowels in the
strongest syllable at the site may also have been an important source of information for the
listeners. As indicated above, vowels in one or more strong syllables were replicated in 68
responses at Speaker K’s sites, 82 at Speaker C’s, and 86 at Speaker V’s. In over three
quarters of these responses, regardless of the speaker they were listening to, the vowel in the
strongest syllable at the site was replicated (Speaker K: 77.9%, n = 53; Speaker C: 70.7%,
n = 58; Speaker V: 69.8%, n = 60).

It seems, therefore, the listeners all approached the task of identifying the speakers’ intended
words at sites of reduced intelligibility by drawing on similar phonological features in the
speech signal, and they always relied on both the syllable stress pattern and the segments in
the speech signal. As will be discussed in Chapter 5 (Section 5.1.1), the listeners were
responding in a way that might be expected of NSE listeners by relying heavily and
consistently on the speaker’s syllable stress pattern, and more consistently on segments in
strong syllables (particularly the syllable initial consonants and the vowels) than on those in
weak syllables.
The listeners relied on these features whether the speaker had produced them in a standard or
non-standard way, so when they relied on a feature that had been produced in a non-standard
way, they were misled, and intelligibility was reduced. As will be shown in the following
section, all three listeners were misled to some extent by non-standard syllable stress
patterns18 and non-standard segments, regardless of the speaker they were listening to.
However, as will also be shown, the extent to which each contributed to reduced
intelligibility was not necessarily the same for each speaker because of the extent to which
they were produced in a non-standard way by the speaker. In this section I will also explore
the different types of non-standard syllable stress patterns and the different non-standard
segments that contributed to reducing each speaker’s intelligibility.

18

When listeners were misled by a non-standard syllable stress pattern, any vowel changes accompanying the
non-standard pattern would have also contributed to misleading them. Therefore, unless indicated otherwise,
my use of the term non-standard syllable stress pattern in this analysis refers to a non-standard syllable stress
pattern and any expected accompanying vowel changes. Unexpected vowel changes in a non-standard
syllable stress pattern were considered to be a combination of a non-standard syllable stress pattern and nonstandard segments (see Example 5, Appendix F).
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4.2 The non-standard phonological features that contributed
to reducing each speaker’s intelligibility
Regardless of the speaker they were listening to, each listener was misled to some extent by
non-standard syllable stress patterns and non-standard segments, and this had an impact on
both lexical access and speech segmentation (see Appendix F for examples). For all three
speakers, however, non-standard segments contributed to reduced intelligibility to a greater
extent than did non-standard syllable stress patterns. This is because non-standard segments
were relatively more frequent at each speaker’s sites than non-standard syllable stress
patterns.
The number of sites at which a non-standard syllable stress pattern and/or non-standard
segments were implicated in misleading listeners is presented for each speaker in Figure 4.2.
It can be seen from this, that, for each speaker, non-standard segments were implicated at
close to 90% of sites (Speaker K: 88.0%, n = 44; Speaker C: 88.9%, n = 64; Speaker V:
92.0%, n = 81), while non-standard syllable stress patterns were implicated at just over half
of Speaker C’s sites (54.2%, n = 38), and at approximately one third of the other speaker’s
sites (Speaker K: 34.0%, n = 17; Speaker V: 31.8%, n = 28). As described in Section 4.1,
listeners always relied on both the syllable stress pattern and the segments produced by the
speakers when attempting to identify their intended words and their reliance on the syllable
stress pattern was more consistent than their reliance on segments. However, as shown in
Figure 4.2, the syllable stress patterns were standard and therefore not misleading at
approximately two thirds of the sites for Speakers K and V and close to one half of those for
Speaker C, while the segments were non-standard and misleading at close to 9 out of every
10 sites for all three speakers. Thus it seems that the syllable stress patterns at each speaker’s
sites of reduced intelligibility were a relatively trustworthy source of information for the
listeners, while the segments were not.
Because the listeners relied on both the syllable stress pattern and the segments at sites of
reduced intelligibility, a standard syllable stress pattern did not necessarily guarantee
intelligibility at sites where there were non-standard segments. As shown in Figure 4.2, at
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Figure 4.2: The number of sites of reduced intelligibility at which each speaker’s
production of a non-standard syllable stress pattern and/or non-standard segments
was implicated in misleading listeners

SPEAKER K (N = 50)

Non-standard
syllable stress
pattern
(n = 17; 34.0%)

6

11

33

Non-standard
segments
(n = 44; 88.0%)

8

31

33

Non-standard
segments
(n = 64; 88.9%)

7

21

60

Non-standard
segments
(n = 81; 92.0%)

SPEAKER C (N = 72)

Non-standard
syllable stress
pattern
(n = 39; 54.2%)

SPEAKER V (N = 88)

Non-standard
syllable stress
pattern
(n = 28; 31.8%)

Note. As indicated in Footnote 18 above, the term non-standard syllable stress pattern refers to a nonstandard syllable stress pattern and any expected accompanying vowel changes. Unexpected vowel changes
in a non-standard syllable stress pattern were considered to be a combination of a non-standard syllable
stress pattern and non-standard segments (see Example 5, Appendix F) and were thus included in the
section of the diagrams where the ovals overlap.
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approximately two thirds of sites for Speakers K and V (Speaker K: 66.0%, n = 33;
Speaker V: 68.2%, n = 60) and just under half for Speaker C (45.8%, n = 33), the syllable
stress pattern of the target words the listeners were attempting to identify was standard19
but the listeners were still misled by non-standard segments in the speech signal.
Similarly, standard segments did not guarantee intelligibility at sites where there was a
non-standard syllable stress pattern. At 6 (12.0%) of Speaker K’s sites, 8 (11.1%) of
Speaker C’s, and 7 (8.0%) of Speaker V’s, the segments in the target word (other than any
vowel changes accompanying the non-standard syllable stress pattern) were standard,20
but the listeners were still misled by a non-standard syllable stress pattern. This reliance
on both the syllable stress pattern and the segments at sites of reduced intelligibility
meant that at sites where there was both a non-standard syllable stress pattern and nonstandard segments, the listeners were misled by a combination of the two. This was the
case (where the ovals overlap in Figure 4.2) at 11 (22.0%) of Speaker K’s sites, 31
(43.1%) of Speaker C’s, and 21 (23.9%) of Speaker V’s.
It can be seen from Figure 4.2 that the proportion of sites where non-standard segments
were implicated in reduced intelligibility seems to be similar for all three speakers
(Speaker K: 88.0%; Speaker C: 88.9%; Speaker V: 92.0%), but the proportion where nonstandard syllable stress patterns were implicated seems to be higher for Speaker C
(54.2%) than for Speakers K and V (Speaker K: 34.0%; Speaker V: 31.8%). These
observations where confirmed statistically, using chi square (χ2) to test the significance of
any differences between the speakers in the extent to which each was implicated. The
proportion of sites where non-standard segments were implicated did not differ
significantly amongst the speakers (Speakers K & C: χ2 = 0.019, N = 122, df = 1, p > .05;
Speakers K & V: χ2 = 0.229, N = 138, df = 1, p > .05; Speakers C & V: χ2 = 0.167, N =
160, df = 1,p > .05). However, Speaker C was found to have non-standard syllable stress
patterns implicated at a significantly greater proportion of sites than either Speaker K
(χ2 = 4.833, N = 122, df = 1, p < .05) or Speaker V (χ2 = 8.126, N = 160, df = 1, p < .05),
but there was no significant difference between Speakers K and V in this respect
(χ2 = 0.069, N = 138, df = 1, p > .05). In the following section, where I present the details
of the types of non-standard syllable stress patterns that misled the listeners (Section
19

At two of Speaker K’s sites and one of Speaker C’s, the target word was produced with an added syllable,
and at one of Speaker V’s sites the syllable stress pattern of the target word had a non-standard pattern of
strong and weak syllables, but because the listeners did not replicate these non-standard syllable stress
patterns in their responses, I considered they had not been misled by them.
20
At one of Speaker K’s sites the target word the listener was attempting to identify contained a nonstandard segment, but because the listener did not replicate it in her response, I considered that she had
not been misled by it.
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4.2.1), I will show that it was Speaker C’s non-standard addition of syllables, mainly at
the ends of words, that contributed most to her having non-standard syllable stress
patterns implicated at significantly more sites than Speaker K or V.
As noted in Chapter 3 (Section 3.5.5), the sites of reduced intelligibility included in this
analysis were those where a link could be established between specific non-standard
phonological features in the speech signal and the difficulties experienced by the listeners.
For each speaker, therefore, there were sites that were not included in the analysis: for
Speaker K there were 32 sites not included, for Speaker C there were 24, and for Speaker
V there were 21. These sites were not included because I was unable to establish a link
between the difficulties experienced by the listeners and specific non-standard
phonological features in the speech signal. At some of these sites (Speaker K: 46.9%, n =
15; Speaker C: 25.0%, n = 6; Speaker V: 38.1%, n = 8) I was unable to establish such a
link because there were actually no non-standard phonological features in the speech
signal. However, at the majority of them (Speaker K: 53.1%, n = 17; Speaker C: 75.0%, n
= 18; Speaker V: 61.9%, n = 13) there were non-standard phonological features present
in the speech signal, but the listener was either unable to give an indication of what they
heard the speaker say, or the phonological shape of their indication of what they heard the
speaker say bore no resemblance to the speech produced. Although I cannot be sure about
which non-standard phonological features misled the listeners at these sites, a check of
those present indicated that the patterns shown in Figure 4.2 were a reasonable
representation of what was occurring at sites where there were non-standard phonological
features present. An analysis of the non-standard phonological features present at the sites
not included in the analysis is presented in Table 4.2. It seems from this that at these sites

Table 4.2: The number of sites of reduced intelligibility not included in the analysis
where a non-standard syllable stress pattern and non-standard segments were
present in the speech signal
Speaker

Number of sites where
non-standard phonological
features were present

Number of sites where:

Non-standard syllable
stress pattern present

Non-standard
segments present

Speaker K

17

7

16

Speaker C

18

8

17

Speaker V

13

1

13
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there was a similar pattern to that shown in Figure 4.2, where non-standard segments
were relatively more frequent than non-standard syllable stress patterns; for all three
speakers, there were at least twice as many of these sites with non-standard segments
present than with non-standard syllable stress patterns. Thus, it seems that the sites
included in the analysis and represented above in Figure 4.2 were a representative sample
of each speaker’s sites of reduced intelligibility.
A more detailed analysis of the data presented in Figure 4.2 revealed that there were both
similarities and differences amongst the speakers in the extent to which different types of
non-standard syllable stress patterns, and different non-standard consonants and vowels
contributed to reduced intelligibility.

4.2.1 Nonstandard syllable stress patterns
There were three types of non-standard syllable stress pattern that misled the listeners: a
syllable stress pattern produced with added syllables, deleted syllables, or a non-standard
pattern of strong and weak syllables. For all three speakers each type contributed to
reduced intelligibility, and the extent to which each contributed is presented in Figure 4.3.
It can be seen from this that Speakers K and V show some similarities, while Speaker C
presents quite a different picture: for Speakers K and V, of the three different types,
syllable stress patterns produced with a non-standard pattern of strong and weak syllables
were by far the most heavily implicated in misleading listeners, while for Speaker C those
produced with non-standard added syllables were implicated to the greater extent.
For Speakers K and V, syllable stress patterns produced with a non-standard pattern of
strong and weak syllables were implicated in misleading listeners at approximately one
quarter of the total number of their sites (Speaker K: 26.0%, n = 13; Speaker V: 25.0%,
n = 22) which is at least four times the extent to which those produced with either added
syllables (Speaker K: 6.0%, n = 3; Speaker V: 5.7%, n = 5) or deleted syllables (Speaker
K: 4.0%, n = 2; Speaker V: 2.3%, n = 2) were implicated. In contrast, at Speaker C’s
sites, syllable stress patterns produced with non-standard added syllables were implicated
to the greatest extent (27.8%, n = 20), followed by those produced with a non-standard
pattern of strong and weak syllables (20.8%, n = 15), and those with non-standard deleted
syllables (11.1%, n = 8).
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Figure 4.3: The percentage of sites of reduced intelligibility for Speakers K, C, and
V, at which the three types of non-standard syllable stress pattern were implicated in
misleading listeners

Non-standard pattern

35

Added syllable

27.8

Deleted syllable

30

25.0

26.0

20.8

25

20

11.1

15

10

2.3

4.0

5

5.7

6.0

Percentage of sites of reduced intelligibility at
which each type of non-standard syllable stress
pattern was implicated

40

0
K (N = 50)

C (N = 72)

V (N = 88)

Speaker
Note. These categories are not necessarily mutually exclusive and at some sites a syllable stress pattern was
non-standard because of a combination of non-standard syllable number (added or deleted syllables) and
non-standard pattern of strong and weak syllables.

As shown in the previous section, Speaker C had non-standard syllable stress patterns
implicated at a significantly greater proportion of sites than either Speaker K or Speaker
V, and it seems, from further analysis of the data presented in Figure 4.3, that it was her
non-standard added syllables that contributed most to this difference. From Figure 4.3, it
seems that the extent to which a non-standard pattern of strong and weak syllables
contributed to reduced intelligibility was similar for all three speakers (Speaker K: 26.0%;
Speaker C: 20.8%; Speaker V: 25.0%), while the extent to which non-standard added
syllables contributed was much higher for Speaker C (27.8%) that for Speaker K (6.0%)
or V (5.7%). These observations where confirmed statistically, using chi square (χ2): the
proportion of sites where a non-standard pattern of strong and weak syllables was
implicated in misleading listeners did not differ significantly amongst the speakers
(Speakers K & C: χ2 = 0.445, N = 122, df = 1, p > .05; Speakers K & V: χ2 = 0.017,
N = 138, df = 1, p > .05; Speakers C & V: χ2 = 0.387, N = 160, df = 1, p > .05), but
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Speaker C was found to have non-standard added syllables implicated at a significantly
greater proportion of sites than was the case for either Speaker K (χ2 = 7.780, N = 122,
df = 1, p < .05) or Speaker V (χ2 = 13.037, N = 160, df = 1, p < .05), while the
proportions for Speakers K and V were not significantly different (χ2 = 0.091, N = 138,
df = 1, p > .05).
Also shown in Figure 4.3, of the three types of non-standard syllables stress patterns, nonstandard deleted syllables contributed the least to reduced intelligibility for each of the
speakers (Speaker K: 4.0%; Speaker C: 11.1%; Speaker V: 2.3). Non-standard deleted
syllables were implicated at a significantly greater proportion of Speaker C’s sites than
was the case for Speaker V (χ2 = 3.879, N =160, df = 1, p < .05), but the difference
between Speakers C and K (χ2 = 1.151, N = 122, df = 1, p > .05) and between Speakers K
and V (χ2 = 0.003, N = 138, df = 1, p > .05) was not significant. Thus, apart from the
difference between Speakers C and V in this respect, it seems that deleted syllables had a
similar impact on intelligibility for all three speakers.
It seems, therefore, that Speaker C’s tendency to add syllables meant that non-standard
syllable stress patterns were implicated at a significantly greater proportion of her sites
than was the case for either Speaker K or V. Without this, Speaker C’s profile in Figure
4.3 would be similar to that of the other two speakers. Further analysis of these added
syllables revealed that they were largely the result of vowel epenthesis in the word final
position. At 15 (75.0%) of the 20 sites where syllable stress patterns with non-standard
added syllables were implicated, the syllables were added at the ends of words. In
comparison, syllables added before the beginnings of words (n = 1), in the middle of
words (n = 1), or between consonants in a consonant cluster (n = 3) were less common.
As will be discussed in Chapter 5 (Section 5.1.3), this tendency to add syllables at the
ends of words is a characteristic of English spoken by Mandarin speakers, and seems to
be related to their difficulties in producing word final consonants.
Apart from the contribution of Speaker C’s non-standard added syllables, a non-standard
pattern of strong and weak syllables, mostly in multisyllabic content words, was the type
of non-standard syllable stress pattern that contributed the most to reducing each
speaker’s intelligibility. As shown in Figure 4.3, a non-standard pattern of strong and
weak syllables contributed to reduced intelligibility at (26.0% (n = 13) of Speaker K’s
sites of reduced intelligibility, 20.8% (n = 15) of Speaker C’s, and 25.0% (n = 22) of
Speaker V’s, and at most of these sites (K: 84.7%, n = 11; C: 73.3%, n = 11; V: 81.8%,
n = 18), this was in a multisyllabic content word. At the remaining sites, a monosyllabic
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word (in all but one case, a function word) was produced as strong when it should have
been weak. It seems, therefore, that a non-standard pattern of strong and weak syllables in
individual multisyllabic words had a greater impact on intelligibility than a non-standard
pattern across a group of words.
For all three speakers, at the sites where a non-standard pattern of strong and weak
syllables contributed to reduced intelligibility, there were always syllables that were
strong when they should have been weak, and at approximately half of these sites, these
non-standard strong syllables were the strongest of the syllables at the site (Speaker K:
50.0%; Speaker C: 53.8%; Speaker V: 50.0%). Thus, when attempting to identify the
intended word/s at such a site, as well as relying on the most prominent syllable’s nonstandard strength as part of the syllable stress pattern, the listeners were very likely to
have attended to the vowel in that syllable (see Section 4.1.2), even though it should not
have been strong in the first place. Syllables produced as weak when they should have
been strong (w/s) were involved to a lesser extent (Speaker K: n = 9 of 13, 69.2%;
Speaker C: n = 4 of 15, 26.7%; Speaker V: n = 5 of 22, 22.7%), and usually occurred in
the same multisyllabic word as the non-standard s/w syllable.
Thus, it seems that, apart from Speaker C’s non-standard added syllables, the extent to
which the three different types of non-standard syllable stress pattern contributed to
reduced intelligibility was similar across all three speakers. As will be shown in the
following section, there were also similarities across all three speakers in the extent to
which different non-standard segments contributed to reduced intelligibility. However,
there were also many differences between them, because each speaker essentially had
their own mix of non-standard consonants and vowels that contributed to reduced
intelligibility.

4.2.2 Non-standard segments
Non-standard segments in both strong and weak syllables misled the listeners, but for all
three speakers, non-standard segments in strong syllables were found to contribute to a
greater extent than those in weak syllables. For all three speakers, non-standard segments
in strong syllables were implicated at over twice as many sites as those in weak syllables.
Non-standard segments in strong syllables were implicated at 82.0% of Speaker K’s sites,
76.4% of Speaker C’s, and 72.7% of Speaker V’s, while those in weak syllables were
implicated at only 30.0% of Speaker K’s sites, 31.9% of Speaker C’s, and 34.1% of
Speaker V’s.
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Although non-standard segments in strong syllables had the greatest impact on
intelligibility for all three speakers, the mix of misleading non-standard segments in those
strong syllables was not necessarily the same for each speaker. The mix of non-standard
syllable initial consonants, vowels and syllable final consonants in strong syllables that
contributed to reducing each speaker’s intelligibility is presented in Figure 4.4.21

Figure 4.4: The percentage of sites of reduced intelligibility for Speakers K, C, and V
at which different non-standard segments in strong syllables were implicated in
misleading listeners

Vow el

56.0

50.0

60

50

56.9

Syllable final consonant

44.0

26.1

30.6

31.8

40

20

15.3

30
18.0

which non-standard segment was implicated

Percentage of sites of reduced intelligiblity at

Syllable initial consonant

70

10
0
K (N = 50)

C (N = 72)

V (N = 88)
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Note. These categories are not necessarily mutually exclusive and at some sites non-standard segments from
more than one category may have been implicated.

As can be seen from this, Speakers K and C show some similarities in the extent to which
different segments in strong syllables were implicated in misleading listeners, while for
Speaker V there seems to be a different mix. For Speakers K and C non-standard vowels
in strong syllables had the greatest impact on intelligibility (implicated in 56.0% of

21

Because the focus in this analysis is on the contribution of non-standard segments in strong syllables,
Figure 4.4 does not include information about the contribution of non-standard segments in weak
syllables. For an analysis of the non-standard segments in both strong and weak syllables that contributed
to reduced intelligibility see Appendix G.
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Speaker K’s sites and 56.9% of Speaker C’s), followed by non-standard syllable initial
consonants
(Speaker K: 44.0%; Speaker C: 30.6%), and non-standard syllable final consonants had
the least impact (Speaker K: 18.0%; Speaker C: 15.3%). In contrast, for Speaker V nonstandard syllable final consonants had the greatest impact on intelligibility (implicated at
50.0% of sites), followed by non-standard vowels (31.8%) and non-standard syllable
initial consonants (26.1%). As will be discussed later in Chapter 5 (Section 5.1.3), this
pattern that sets Speaker V apart from the other two speakers is characteristic of English
spoken by Vietnamese speakers.
Chi square (χ2) was used to test the significance of the differences amongst the speakers
in the extent to which the different non-standard segments in strong syllables were
implicated in reduced intelligibility. When compared to Speakers K and C, Speaker V
was found to have syllable final consonants in strong syllables implicated at a
significantly greater proportion of sites (Speaker K: χ2 = 13.802, N = 138, df = 1, p < .05;
Speaker C: χ2 = 21.164, N = 160, df = 1, p < .05), and non-standard vowels implicated at a
significantly smaller proportion (Speaker K: χ2 = 7.732, N = 138, df = 1, p < .05; Speaker
C: χ2 = 10.193, N = 160, df = 1, p < .05). For Speakers K and C, on the other hand, the
extent to which non-standard vowels were implicated was not significantly different (χ2 =
0.011, N = 122, df = 1, p > .05), as were non-standard syllable final consonants
(χ2 = 0.160, N = 122,df = 1, p > .05).
The differences between the speakers in the extent to which non-standard syllable initial
consonants in strong syllables were implicated were not so clear cut. While the extent to
which non-standard syllable initial consonants in strong syllables were implicated was not
significantly different for Speakers K and C (χ2 = 2.313, N = 122, df = 1, p > .05) or for
Speakers C and V (χ2 = 0.383, N = 160, df = 1, p > .05), Speaker K was found to have
non-standard syllable initial consonants in strong syllables implicated at significantly
more sites than was the case for Speaker V (χ2 = 4.630, N = 138, df = 1, p < .05).

Thus, of the non-standard segments implicated in reduced intelligibility, non-standard
vowels in strong syllables had the greatest impact on intelligibility for Speakers K and C,
and non-standard syllable final consonants in strong syllables had the greatest impact for
Speaker V. As will be shown in the following analysis, these were the non-standard
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phonological features that, overall, had the greatest impact on intelligibility for these
speakers.
As shown in Section 4.2.1, there were three types of non-standard syllable stress pattern
that contributed to some extent to reduced intelligibility for each of the speakers: a
syllable stress pattern produced with added syllables, deleted syllables, or a non-standard
pattern of strong and weak syllables. Non-standard segments in both strong and weak
syllables also contributed to reduced intelligibility for each of the speakers, with syllable
initial consonants, vowels and syllable final consonants in both strong and weak syllables
each contributing to some extent. In total, therefore, there were nine different types of
non-standard phonological features that contributed to reduced intelligibility: three types
of non-standard syllable stress pattern (n = 3), non-standard consonants in the initial and
final positions of strong and weak syllables (n = 4), and non-standard vowels in strong
and weak syllables (n = 2). The mix of these non-standard phonological features that
contributed to each speaker’s intelligibility is presented in Table 4.3. In this table, the data
presented in Figures 4.3 and 4.4 are combined, and the nine types of non-standard
phonological features listed for each speaker are ranked from 1 to 9 (or 8 in the case
where two different features were implicated at the same percentage of sites). A ranking
of 1 represents those that contributed to the greatest extent, and 9 (or 8) those that
contributed to the least extent.
It can be seen from Table 4.3, that for each speaker, the different types of non-standard
phonological features contributed to reduced intelligibility to different extents. However,
there were some similarities across all three speakers. Using the Spearman Rank-Order
Correlation Coefficient (ρ), a moderate correlation was found between the order in which
the non-standard phonological features were ranked for Speakers K and C (ρ = 0.679), K
and V (ρ = 0.692), and C and V (ρ = 0.504), and from Table 4.3 it seems that there were
similarities across all speakers in the features that contributed to the greatest extent, as
well as those that contributed to the least extent. For all three speakers, the non-standard
phonological features that had the greatest impact on intelligibility were non-standard
segments in strong syllables, since non-standard vowels (Speakers K and C) and syllable
final consonants (Speaker V) in strong syllables were implicated to the greatest extent. In
contrast, syllable stress patterns produced with non-standard deleted syllables seemed to
play a minor role in reducing each speaker’s intelligibility as they were either implicated
to the least extent (for Speakers C and V) or to the second least extent (Speaker K).
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syllable initial consonants (weak)
non-standard pattern of strong and
weak syllables

syllable final consonants (strong)

vowels (weak)

non-standard added syllables

non-standard deleted syllables

syllable final consonants (weak)

26.0%
26.0%

18.0%

8.0%

6.0%

4.0%

2.0%

3

4

5

6

7

8

non-standard deleted syllables
vowels (weak)

1.4%

syllable final consonants (weak)

11.1%

13.9%

syllable final consonants (strong)

non-standard pattern of strong and weak
syllables

20.8%
15.3%

syllable initial consonants (weak)

non-standard added syllables

25.0%

27.8%

syllable initial consonants (strong)

2.3%

5.7%
5.7%

12.5%

non-standard deleted syllables

vowels (weak)
non-standard added syllables

syllable initial consonants (weak)

syllable final consonants (weak)

non-standard pattern of strong and
weak syllables

25.0%
22.7%

syllable initial consonants (strong)

vowels (strong)

syllable final consonants (strong)

26.1%

31.8%

50.0%

Speaker V
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Note. The percentages for each speaker add to more than 100% because the categories are not mutually exclusive and at some sites non-standard phonological features from multiple
categories were implicated in reduced intelligibility.

9

syllable initial consonants (strong)

44.0%

2

30.6%

56.9%

vowels (strong)

56.0%

1

vowels (strong)

Speaker C

Speaker K

Ranking

Table 4.3: The mix of non-standard phonological features that contributed to reducing each speaker’s intelligibility, ranked from top to bottom
from those that contributed most to those that contributed least

As shown in Table 4.3, the non-standard production of vowels in strong syllables had the
greatest impact on intelligibility for Speakers K and C, while the non-standard production
of consonants in the syllable final position of strong syllables had the greatest impact for
Speaker V. It can also be seen from Table 4.3, that, amongst the ‘top three’ non-standard
phonological features for each speaker (i.e., the three that had the greatest impact on
intelligibility), were non-standard vowels in strong syllables (ranked as 1 for Speakers K
and C, and as 2 for Speaker V) and non-standard syllable initial consonants in strong
syllables (ranked as 2 for Speakers K and C, and as 3 for Speaker V), suggesting that both
of these non-standard phonological features played an important role in reduced
intelligibility for all three speakers. However, as will be shown in the analysis in the
following section, each speaker had a different mix of particular non-standard vowels and
syllable initial consonants in these strong syllables that contributed.

4.2.2.1

Non-standard vowels in strong syllables

The particular non-standard vowels in strong syllables implicated in misleading listeners
are presented in Table 4.4. From this it can be seen that, overall, these cover 14 of the 19
vowels that can occur in strong syllables in English (see Underhill, 2005). For Speaker K,
12 different vowels were implicated, for Speaker C it was 11, and for Speaker V it was 9.
Thus, the speakers’ non-standard production of a range of different vowels in strong
syllables presented difficulties for the listeners, and it seems from Table 4.4, that almost
any vowel if produced in a non-standard way in a strong syllable had the potential to
reduce intelligibility. It can also be seen from Table 4.4 that the non-standard production
of the vowels /Ǻ, e, æ, Ǣ, ǡ:, eǺ, ǩȚ/ in strong syllables contributed to some extent to
reduced intelligibility for all three speakers, and the non-standard production of /e/, /æ/,
and /eǺ/ was implicated at multiple sites for each speaker. These vowels, however,
although common to all three speakers, were produced in different ways by the different
speakers, and when implicated at multiple sites for a particular speaker, they were
sometimes produced in different ways at the different sites by the same speaker. Also
shown in Table 4.4, for Speaker K, the non-standard production of /e/, /æ/, and /Ǣ/ had the
greatest impact on intelligibility, while for Speaker C it was the non-standard production
of /e/ and /aǺ/ and /Ǻ/, and for Speaker V /e/ and /æ/. The non-standard production of /e/
thus played an important role in reducing each speaker’s intelligibility: it was implicated
at 7 of Speaker K’s sites, 10 of Speaker C’s, and 5 of Speaker V’s. However, each
speaker produced it differently. Speaker K produced /e/ as /eǺ/ at four sites and as /Ǻ/ at
three. Speaker C’s non-standard production of /e/ was different to Speaker K’s, as she
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5

3

41

28

Speaker C

Speaker V

5

10

7

e

6

4

5

æ

2

1

5

Ǣ

Short vowels

0

4

1

Ȝ

3

3

0

i:

0

0

2

u:

1

3

3

ǡ:

0

1

1

Ǥ:

Long vowels

3

0

2

Ǭ:

3

2

2

eǺ

0

6

0

aǺ

0

0

1

ǤǺ

Diphthongs

Non-standard vowels in strong syllables implicated in misleading listeners

1

3

2

oȚ
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For each speaker, N is the number of sites at which non-standard vowels in strong syllables were implicated, and is represented in Figure 4.4 as a percentage of sites at which vowels
in strong syllables were implicated. It is possible for the sum of the number of sites at which the particular non-standard vowels were implicated to be greater N because at some sites
non-standard vowels in two different strong syllables were implicated.

a

1

28

Speaker K

Ǻ

Na

Speaker

Table 4.4: The particular non-standard vowels in strong syllables that were implicated in misleading listeners at sites of reduced intelligibility
for Speakers K, C, and V

produced it as /aǺ/ at five sites, as /ǡ:/ at two, and as /Ȝ/, /æ/, and /aȚ/ at one site each.
Speaker V’s production of /e/ was a cross between the other two speakers, as he produced
it as /eǺ/ at two sites and as /Ǻ/, /Ȝ/, and /æ/ at one site each. Speaker K usually produced it
as /eǺ/, Speaker C as /aǺ/, and Speaker V produced a range of different vowels in its place.
It seems, therefore, that when attempting to identify the speakers’ intended words at sites
of reduced intelligibility, the vowels in strong syllables that were such an important
source of information for the listeners (see Section 4.1.2) were far from being a
trustworthy source of information for them. Each speaker had their own mix of nonstandard vowels in strong syllables that contributed to misleading the listeners. Moreover,
not only did they each produce a number of different vowels in strong syllables in a nonstandard way, but they each produced them in multiple different ways. This variability in
and between speakers was also evident in the particular non-standard syllable initial
consonants that contributed to reducing their intelligibility.

4.2.2.2

Non-standard syllable initial consonants in strong syllables

Non-standard syllable initial consonants in strong syllables contributed to reduced
intelligibility at 44.0% (n = 22) of Speaker K’s sites of reduced intelligibility, 30.6%
(n = 22) of Speaker C’s, and 26.1% (n = 23) of Speaker V’s (see Figure 4.4). For all three
speakers, at most sites these were singleton consonants: for Speaker K at 81.8% (n = 18)
of the 22 sites, for Speaker C at 95.5% (n = 21) of the 22 sites and for Speaker V, at
73.9% (n = 17) of the 23 sites. In comparison, non-standard syllable initial consonant
clusters in strong syllables were implicated at only four of Speaker K’s sites, two of
Speaker C’s, and seven of Speaker V’s.22 The particular non-standard singleton
consonants that contributed are presented in Table 4.5. From this, it can be seen that a
whole range of singleton consonants, if produced in a non-standard way in the initial
position of a strong syllable, had the potential to reduce intelligibility. Overall, 20
different consonants were implicated in misleading the listeners to some extent. For
Speaker K, 10 different consonants were implicated with the non-standard production of
/l/ (usually produced as /r/) implicated the most frequently at 5 sites; for Speaker C, it was
14, with the non-standard production of /v/ (usually produced as /w/) the most frequent at
5 sites; and for Speaker V, it was 9, with the non-standard production of /p/ (produced as
/b/) implicated more frequently than any other at 5 sites. Speaker K’s non-standard
production of /l/ as /r/ in two consonant clusters (/kl/ and /pl/) contributed to reducing her
22

For Speakers C and V, the sum of the sites where singletons and clusters contributed is greater than the
total number of sites because at some sites both non-standard singletons and clusters contributed.
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intelligibility at two additional sites, and Speaker V’s non-standard production of /p/ as
/b/ in the clusters /pl/ and /pr/, contributed to reducing his intelligibility at an additional
four.
As it is common for teachers and learners of English, as well as researchers, to refer to the
word position rather than to the syllable position of consonants, I looked at the word
position of the non-standard syllable initial consonants in strong syllables. For Speakers K
and V, the majority of these were also word initial: for Speaker K they were word initial
at 81.8% (18) of the 22 sites and word medial at 18.2% (4), and for Speaker V they were
word initial at 70.0% (16) of the 23 sites and word medial at 34.8% (8).23 Thus, for both
Speaker K and Speaker V, the beginnings of words starting with strong syllables that
were an important source of information for the listeners (see Section 4.1.2), were far
from being a trustworthy source of information for them. Furthermore, for both speakers,
the particular non-standard consonants in the syllable initial position that were implicated
the most frequently (see above analysis and Table 4.5) were, on the whole, also word
initial. As indicated above, for Speaker K, the non-standard production of /l/ as /r/ in the
syllable initial position was implicated the most frequently (at 5 sites as a singleton
consonant and at 2 in a consonant cluster); they were word initial six of these sites and
word medial at only one. Similarly, for Speaker V the non-standard production of /p/ as
/b/ in the syllable initial position was implicated the most frequently (at 5 sites as a
singleton consonant and at 4 in a consonant cluster); they were word initial at seven sites
and word medial at only two.
For Speaker C, on the other hand, the beginnings of words starting with strong syllables
seem to have been a relatively more trustworthy source of information for the listeners,
since most of the non-standard syllable initial consonants implicated for her were word
medial: at 81.8% (18) of the 22 sites they were word medial while they were word initial
at only 36.4% (8). Moreover, the particular non-standard consonant in the syllable initial
position that was implicated the most frequently was, on the whole, word medial: at four
of the five sites where her non-standard production of /v/ as /w/ was implicated, it was
word medial, and it was word initial at only one.

23

For Speaker V, the sum is greater than 100% because at some sites more than one non-standard syllable
initial consonant was implicated. This is also the case in the following analysis for Speaker C.
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For each speaker N represents the number of sites at which non-standard syllable initial consonants (both singletons and consonants clusters) in strong syllables were implicated in
misleading listeners, and these values are represented in Figure 4.4 as percentages. It is possible for the total number of sites at which the particular non-standard singleton consonants
were implicated to be greater than N because at some sites non-standard syllable initial singleton consonants in two different strong syllables were implicated.

a

0

22

Speaker K

p

Na

Speaker

Table 4.5: The particular non-standard syllable initial singleton consonants in strong syllables that were implicated in misleading listeners at
sites of reduced intelligibility for Speakers K, C, and V.

As will be discussed in more detail in Chapter 5 (Section 5.1.3) the non-standard vowels
and syllable initial consonants in strong syllables that contributed most to reducing each
speaker’s intelligibility seemed to be characteristic of English spoken by speakers from
their respective L1 backgrounds. So, too, were the non-standard syllable final consonants
in strong syllables that played such an important role in reducing Speaker V’s
intelligibility.

4.2.2.3

Non-standard syllable final consonants in strong syllables: Speaker V

As reported above, non-standard syllable final consonants in strong syllables played a
significantly greater role in reducing Speaker V’s intelligibility than was the case for
Speakers K and C, and it was these non-standard syllable final consonants in strong
syllables that had the greatest impact on his intelligibility. His non-standard production of
11 different singleton consonants and 9 different consonant clusters contributed to
reducing his intelligibility to some extent at 44 sites, and on the whole, these non-standard
syllable final consonants were also word final; at 80.8% (35) of the 44 sites they were
word final and at 22.7% (10) they were word medial.24 The extent to which the nonstandard syllable final consonants in the word final position contributed to reducing
Speaker V’s intelligibility is presented in Table 4.6. In this table, the non-standard
singleton consonants and consonant clusters are presented in order of their relative
frequency from the most frequent at the top to the least frequent at the bottom. It can be
seen from this that the deletion of either singleton consonants or entire consonant clusters
(n = 8), the non-standard addition of /s/ or /z/ (n = 7), and the non-standard production of
consonant clusters containing /n/ (n = 7) had the greatest impact on Speaker V’s
intelligibility in that order. It can also be seen that a range of different types of nonstandard consonant production was implicated, including substitutions, deletions, and
additions. Substitutions (of either singleton consonants or one or both of the consonants in
a cluster) were the most commonly implicated (at 57.1%, n = 20, of the 35 sites analysed
in Table 4.6), followed by deletions, including consonant cluster reduction (42.9%,
n = 15), and additions (20.0%, n = 7).
Although the analysis presented in Table 4.6 refers to the final word position of these
non-standard consonants in Speaker V’s speech signal, it should be remembered that
these words were produced in connected speech. Therefore, because there was no clear
separation of the words within a site of reduced intelligibility, some of these non-standard

24

The sum is greater than 44 because at one site both were implicated.
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Table 4.6: The non-standard final consonants of strong syllables in the word final
position that were implicated in misleading listeners at Speaker V’s sites of reduced
intelligibility
Non-standard
consonant

Number of
sites

Details of non-standard production (including
number of sites at which each was implicated)

Singleton consonants

s

7 (20.0%)

/s/ added (5); /s/ deleted; (1); t/s (1)

z

4 (11.4%)

/z/ added (2); s/z (2)

ȷ

4 (11.4%)

s/ȷ (2); t/ȷ (1); Ȥ/ȷ(1)

t

3 (8.6%)

/t/ deleted (1); s/t (1); n/t (1)

ȴ

3 (8.6%)

d/ȴ (3)

la

1 (2.9%)

n/l

d

1 (2.9%)

/d/ deleted

v

1 (2.9%)

p/v

p

1 (2.9%)

/p/ deleted

f

1 (2.9%)

f’

n clusters

7 (20.0%)

nt: n/nt (2); ntȹ (1); ns: n/ns (1); nθ: n/nθ (1);
nd: n/nd (1); whole cluster deleted (1)

ks

3 (8.6%)

whole cluster deleted (1); ksʝ/ks (1); k/ks (1)

ld

2 (5.7%)

z/ld (1); s/ld (1)

st

2 (5.7%)

t/st (1); whole cluster deleted (1)

zd

1 (2.9%)

whole cluster deleted

kt

1 (2.9%)

ks/kt

Consonant clusters

Note. The individual percentages are of the total number of sites where non-standard final consonants of
strong syllables were in the word final position (N = 35). The total of the individual values is greater than 35
and the total of the percentages greater than 100% because the categories are not mutually exclusive. Thus,
at some sites more than of these non-standard consonants were implicated.
a

The focus of this analysis was on non-standard word final consonants that were in strong syllables.
However, it should be noted that Speaker V’s non-standard production of word final /l/ (produced as /n/)
where /l/ was in the final position of a weak syllable (e.g., level  levən; several  sevrən) was implicated
in misleading listeners at six sites, and thus also played an important role in reducing his intelligibility.

122

word final consonants would have been part of a continuous flow of speech, and their
non-standard production thus had the potential to influence a listener’s identification of
the following word. An example of such an instance is presented in the example below,
where Speaker V’s non-standard production of /t/ as /s/ in the final position of the word
that seems to have contributed (amongst other things) to the listener identifying the words
as the sky rather than that kind.

V, 29. that kind of subject  the sky of something
[ðǩs][kaǺ]
s

s

It should also be noted that in English a number of grammatical markers are signified at
the ends of words (e.g., plural, past-tense, third person singular, possessive), and thus the
non-standard production of non-standard word final consonants might have an impact on
grammar. An additional analysis of the non-standard word endings presented in Table 4.6
revealed that Speaker V’s non-standard production of word final consonants had an
impact on grammar at 25.7% (n = 9) of these sites, and at the majority of these (n = 6), it
was the non-standard addition of /s/ or /z/ at the end of a word that was implicated,
resulting in listeners hearing a plural noun rather than the intended singular form.

It seems, therefore, that the segments produced in strong syllables by each of the speakers
played an important role in reducing their intelligibility, since the non-standard
production of these segments was what caused the listeners the most difficulty. Out of the
nine types of non-standard phonological features that contributed to reduced
intelligibility, non-standard segments in strong syllables had the greatest impact on
intelligibility for all three speakers. For each speaker, however, a different mix of
particular non-standard consonants and vowels in these strong syllables contributed to
reduced intelligibility. Non-standard vowels had the greatest impact on intelligibility for
Speakers K and C, and non-standard syllable final consonants had the greatest impact for
Speaker V. Furthermore, although non-standard vowels and syllable initial consonants in
strong syllables played an important role in reducing the intelligibility of all three
speakers, the particular mix of these non-standard vowels and syllable initial consonants
that contributed to reduced intelligibility was different for each.
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The mix of non-standard phonological features that contributed to reduced intelligibility
for each of the speakers was complex. In addition, multiple non-standard phonological
features usually combined at any one site of reduced intelligibility to mislead listeners.
The analysis so far has focussed on the frequency with which individual non-standard
phonological features contributed to reducing each speaker’s intelligibility. However, at
approximately 2 in every 3 sites for Speakers K and C (68.0% and 66.7% respectively),
more than one non-standard phonological feature was implicated in misleading listeners,
while for Speaker V, this was the case at 1 in every 2 sites (54.5%). Thus, at any one site
of reduced intelligibility, it was fairly likely that more than one non-standard
phonological feature contributed to reduced intelligibility. As shown earlier (see Figure
4.2) each speaker had sites where both a non-standard syllable stress pattern and nonstandard segments were implicated. Each speaker also had sites where, although only
non-standard segments were implicated, more than one vowel, more than one consonant,
or both consonants and vowels were implicated.

4.3 Summary
In presenting these results I have explored the listeners’ speech processing strategies, the
types of non-standard phonological features in the speech signal that misled them, and the
different mixes of non-standard phonological features that contributed to reduced
intelligibility when they were listening to each of the speakers. The listeners’ speech
processing strategies were explored first by addressing research question 1:
At each L2 speaker’s sites of reduced intelligibility, what phonological
features in the speech signal do the listeners rely on when attempting to
identify the speaker’s intended words?
It seems from the findings presented in Section 4.1, that the listeners all approached the
task of identifying a speaker’s intended words at sites of reduced intelligibility by relying
on similar speech processing strategies that are characteristic of NSE listeners (as will be
discussed in Chapter 5 (Section 5.1.1), They all relied on both the syllable stress pattern
and the segments in the speech signal, regardless of the speaker they were listening to and
whether the syllable stress pattern or segments were standard or non-standard. They relied
heavily and consistently on the number of syllables and the pattern of strong and weak
syllables in the syllable stress pattern produced by the speaker. In comparison, their
reliance on segments in the speech signal was less consistent. However, they did rely on
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some segments more consistently than others, namely the segments in strong syllables,
and in those strong syllables the syllable initial consonant and/or the vowel were of
particular importance to them.
When the features a listener relied on were the features that a speaker produced in a nonstandard way, the listener was misled and intelligibility reduced. The non-standard
phonological features that contributed to reduced intelligibility were explored by
addressing research question 2:
What non-standard phonological features are implicated in misleading the
listeners when they are attempting to identify the speaker’s intended words?
Regardless of the speaker they were listening to, the listeners were misled by both nonstandard syllable stress patterns and non-standard segments in the speech signal at sites of
reduced intelligibility. There were three types of non-standard syllable stress pattern
implicated in misleading them: a syllable stress pattern produced with added syllables,
deleted syllables, or a non-standard pattern of strong and weak syllables. Non-standard
segments in both strong and weak syllables were also implicated, including syllable initial
consonants, vowels and syllable final consonants. In total, therefore, there were nine
different non-standard phonological features that contributed to reducing each speaker’s
intelligibility: three types of non-standard syllable stress pattern, non-standard consonants
in the initial and final positions of strong and weak syllables, and non-standard vowels in
strong and weak syllables.
To establish the extent to which different non-standard phonological features contributed
to reducing each speaker’s intelligibility, and to explore the different mixes of nonstandard phonological features that contributed for each of the speakers, I addressed
research
question 3:
To what extent are the different non-standard phonological features
identified in research question 2 implicated in misleading the listeners?
The extent to which different non-standard phonological features contributed to reducing
each speaker’s intelligibility depended on the extent to which the features the listeners
relied on were produced in a non-standard way by the speaker. The mix of non-standard
phonological features implicated in reducing each speaker’s intelligibility was complex,
and at most sites more than one non-standard phonological feature was implicated. For all
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three speakers, however, non-standard segments had a greater impact on intelligibility
than did non-standard syllable stress patterns. This is because non-standard segments
were more common at each speaker’s sites than were non-standard syllables stress
patterns. Non-standard segments were implicated in reduced intelligibility at close to 9
out of every 10 of each speakers sites (Speaker K: 88.0%; Speaker C: 88.9%; Speaker V:
92.0%), while non-standard syllable stress patterns were implicated at just over half of
Speaker C’s sites (54.2%) and at approximately one third of sites for Speakers K and V
(Speaker K: 34.0%; Speaker V: 31.8%). Non-standard syllable stress patterns played a
greater role in reducing Speaker C’s intelligibility than was the case for Speakers K and
V, and this difference was due to her production of non-standard added syllables at the
ends of words, a feature common to L2 speakers from a Mandarin L1 background (see
Chapter 5, Section 5.1.3 for further discussion). Apart from the contribution of Speaker
C’s non-standard added syllables, a non-standard pattern of strong and weak syllables,
mostly in multisyllabic content words, was the type of non-standard syllable stress pattern
that contributed the most to reducing each speaker’s intelligibility.
The non-standard segments that had the greatest impact on each speaker’s intelligibility
were those in strong syllables. For all three speakers, non-standard segments in strong
syllables were implicated in misleading the listeners at over twice as many sites as those
in weak syllables, and thus the listeners were misled most by the non-standard production
of the segments they relied on most. Furthermore, for all three speakers, out of the nine
non-standard phonological features that contributed to reduced intelligibility, it was nonstandard segments in strong syllables that had the greatest impact on intelligibility. In
addition, for each speaker, non-standard vowels and syllable initial consonants in strong
syllables were amongst the ‘top three’ non-standard phonological features that
contributed most to reduced intelligibility.
Each speaker, however, had a different mix of non-standard segments in strong syllables
that contributed to reduced intelligibility. For Speakers K and C, non-standard vowels in
strong syllables had the greatest impact on intelligibility, while for Speaker V it was nonstandard syllable final consonants in strong syllables that had the greatest impact.
Furthermore, even though non-standard vowels and syllable initial consonants in strong
syllables played an important role in reducing the intelligibility of all three speakers, each
speaker had their own mix of particular non-standard vowels and syllable initial
consonants in strong syllables that contributed to reduced intelligibility, and as will be
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discussed in Chapter 5, the differences between the speakers in this respect tended to
reflect the influence of their different L1 backgrounds.
In brief, the findings reported in this chapter are as follows:
1. The listeners all approached the task of identifying a speaker’s intended words at
sites of reduced intelligibility and implemented similar speech processing
strategies, regardless of the speaker they were listening to. They always relied to
some extent on both the syllable stress pattern and the segments in the speech
signal. They relied heavily and consistently on the syllable stress pattern and more
consistently on the segments in strong syllables, particularly the syllable initial
consonant and the vowel.
2. When the features a listener relied on were produced in a non-standard way by a
speaker, the listener was misled, and the listeners were misled by both nonstandard syllable stress patterns and non-standard segments in the speech signal,
regardless of the speaker they were listening to: three types of non-standard
syllable stress pattern (added syllables, deleted syllables, and a non-standard
pattern of strong and weak syllables), and non-standard syllable initial consonants,
vowels and syllable final consonants in strong and weak syllables.
3. The extent to which these nine different types of non-standard phonological
features contributed to reducing each speaker’s intelligibility depended on the
extent to which the features the listeners relied on were produced in a nonstandard way by the speaker.
4. At most sites, more than one non-standard phonological feature was implicated in
misleading listeners. However, for all three speakers, non-standard segments had a
greater impact on intelligibility than did non-standard syllable stress patterns
because non-standard segments were more common at sites of reduced
intelligibility than non-standard syllable stress patterns.
5. Non-standard segments in strong syllables had the greatest impact on
intelligibility for all three speakers: non-standard vowels in strong syllables had
the greatest impact for Speakers K and C, and non-standard syllable final
consonants had the greatest impact for Speaker V, because they were more
common at sites of reduced intelligibility than any other feature.
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6. Non-standard vowels and syllable initial consonants played an important role in
reducing each speaker’s intelligibility, and each speaker had their own mix of
particular non-standard vowels and syllable initial consonants that contributed.
As will be discussed in Chapter 5, these findings indicate that rather than being related to
either listener speech processing strategies or the non-standard phonological features in
the speech signal, the extent to which different non-standard phonological features were
implicated in reducing each speaker’s intelligibility seemed to be the result of an
interaction between the two. It seems that it not only depends on what the listener brings
to the task (i.e., speech processing strategies) but also on what the speaker brings (i.e., the
non-standard phonological features present in the speech signal). The implications of
these findings will also be discussed in Chapter 5.
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Chapter 5
DISCUSSION

The findings of this study have contributed to our understanding of the complex nature of
reduced intelligibility, and the new methodology developed for the study has provided
new way of approaching the investigation of how non-standard phonological features
impact on L2 speakers’ intelligibility. In discussing the theoretical and practical
implications of the study, I first consider how the findings of the study have contributed
to our theoretical understanding of the two-way nature of reduced intelligibility, and
discuss the ways in which both the listener and the speaker played their part in reduced
intelligibility (Section 5.1). I then consider how the findings contribute to our
understanding of the complex ways in which non-standard suprasegmental and segmental
features combine and interact with standard and other non-standard phonological features
to reduce intelligibility (Section 5.2). The contribution of the new methodology to
understanding the measurement of intelligibility is then considered (Section 5.3),
followed by the implications of the findings for researchers (Section 5.4) and teachers
working with L2 speakers who want to improve their intelligibility (Section 5.5), and
finally, concluding remarks (Section 5.6).

5.1 The two-way nature of reduced intelligibility
5.1.1 The role of the listener
The three NSE listeners in this study were found to approach the task of identifying a
speaker’s intended words at sites of reduced intelligibility in a similar way. Regardless of
the speaker they were listening to, they all seemed to implement speech processing
strategies that relied to some extent on both suprasegmental and segmental features in the
speech signal at sites of reduced intelligibility. They all relied heavily and consistently on
the speaker’s syllable stress pattern (the number and pattern of strong and weak
syllables), and more consistently on segments in the strong syllables than on segments in
the weak syllables. The syllable initial consonant and the vowel in the strong syllables
were of particular importance to them.
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It seems that the listeners in this study were responding to the speech signal in a way
consistent with the previous research findings for NSE listeners (reviewed in Chapter 2,
Section 2.3) which indicate that both the syllable stress pattern and the phonetics of the
strong syllable are important sources of information for NSE listeners when their task is
to identify a speaker’s intended words in connected speech. The findings of these
previous studies indicate that, as was the case for the listeners in this study, the syllable
stress pattern is an important source of information for NSE listeners, as they rely on the
pattern of strong and weak syllables both to locate word boundaries (Cutler & Butterfield,
1992; Liss et al., 1998) and for lexical access (Bond & Small, 1983). They also indicated
that, as was the case for the listeners in this study, segments in strong syllables are an
important source of information for NSE listeners, for not only do they contribute to the
perception of the syllables as strong (Cutler & Clifton, 1999; Stevens, 2002), but also, for
native speakers, the production of segments in these syllables is less variable and more
likely to resemble their canonical form than it is in weak syllables (Carroll, 2004;
Greenberg, 2006), and furthermore they provide valuable information for lexical access
(Bond & Small, 1983; Bond, 1999).
Thus, all of the listeners seemed to rely on speech processing strategies that were, as
described by Cutler (2001:11), ‘specifically tailored’ to their native English phonology.
They implemented these strategies regardless of the speaker they were listening to, and
also whether or not the phonological features they relied on in the speech signal were
standard. They were therefore misled, and intelligibility was reduced, when the speech
signal to which they applied these speech processing strategies included non-standard
features, because they relied on the non-standard phonological features as if they were
standard English features, and they made what they could of them to identify a speaker’s
intended words. Furthermore, they persisted with this reliance on their speech processing
strategies, even though they were aware that it often resulted in limited success.
The listeners’ response to the non-native speech signal at sites of reduced intelligibility
closely resembles the way Cutler (2001:10) describes listener responses to foreign
language input:
Listeners command a repertoire of procedures appropriate for their native
language and not only cannot call at will upon new procedures appropriate to
input in a new language but perforce apply the native procedures to the new input
irrespective of whether these act to facilitate processing or to render it inefficient.
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It seems therefore that intelligibility was reduced at these sites because the listeners
applied NSE speech processing strategies to a non-native speech signal, and in so doing,
relied on non-standard phonological features in that speech signal to identify a speaker’s
intended words. The extent to which different non-standard phonological features
contributed to each speaker’s reduced intelligibility was therefore related to the extent to
which the features the listeners relied on were produced in a non-standard way by the
speaker, and therefore depended on what both the listener and the speaker brought to the
task. When the features the listeners tended to rely on were produced in a standard way,
they provided accurate information that was not misleading for the listeners; when they
were produced in a non-standard way, the listeners were misled by them and intelligibility
was reduced.
As noted above in Chapter 4, the phonological features that the listeners tended to rely on
most consistently in each speaker’s speech signal at sites of reduced intelligibility were
the syllable stress pattern and the segments in the strong syllables within that syllable
stress pattern. Analysis of each speaker’s production of these two important sources of
information for the listeners has shown that, in this case, the syllable stress patterns
produced by all three speakers were a relatively more accurate, and therefore more
trustworthy, source of information for the listeners than were the segments they produced
in strong syllables.

5.1.2 The role of the speaker
For the particular speakers in this study, non-standard segments in strong syllables were
relatively more frequent at sites of reduced intelligibility than non-standard syllable stress
patterns, and therefore had a greater impact on intelligibility. The impact of the nonstandard production of segments in strong syllables by each of these speakers is evident in
the finding that, for all three speakers, of the nine different types of non-standard
phonological features that contributed to reduced intelligibility (see Chapter 4, Table 4.3),
those that had the greatest impact were non-standard segments in strong syllables.
Furthermore, non-standard vowels and syllable initial consonants in strong syllables
played an important role in reducing the intelligibility of all three speakers. It seems,
therefore, that the segments these three speakers produced in strong syllables did not
provide the listeners with a trustworthy source of information to rely on.
The finding that non-standard vowels in strong syllables played an important role in
reducing intelligibility for all three speakers is consistent with the findings reported by
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Bond and Small (1983), who found that changes to vowels in strong syllables had a
negative impact on intelligibility for NSE listeners. Similarly, the finding that nonstandard vowels in strong syllables had the greatest impact on Speaker C’s intelligibility
is consistent with the findings reported by Bent et al. (2007) and Rogers and Dalby (2005)
who found that accurate vowel production was important to intelligibility in L2 speakers
from a Mandarin L1 background. However, as discussed in Chapter 2 (Section 2.2),
because the rhythmic properties of the speech signal were not analysed in these two
studies, the impact of vowels in strong syllables in particular, could not be established.
Non-standard syllable initial consonants in strong syllables also played an important role
in reducing Speaker C’s intelligibility (they were the second most implicated nonstandard phonological feature for her). Because of the differences in the way syllables
were analysed, it is not clear whether or not this finding is consistent with the findings of
Bent et al. (2007) who looked at the relationship between the accuracy of syllable initial
consonants and intelligibility in L2 speakers from a Mandarin L1 background. Bent et al.
found that accurate syllable initial consonants in the word initial position correlated
significantly with intelligibility, but that accurate syllable initial consonants in the word
medial position did not. Although it is likely that the syllable initial/word initial
consonants were the initial consonants of strong syllables (Cutler & Carter, 1987), the
analysis of the speech signal presented by Bent et al. did not distinguish between strong
and weak syllables, and without this information it is difficult to compare their findings to
those related to Speaker C.
Bent et al. (2007) also found that accurate word initial consonants correlated significantly
with intelligibility for their L2 speakers from a Mandarin L1 background, while accurate
word final consonants did not, suggesting that non-standard word initial consonants
would have a greater impact on intelligibility than non-standard word final consonants.
These findings are consistent with the findings of the present study that NSE listeners rely
more heavily on syllable initial consonants than those in the syllable final position (see
Chapter 4, Figure 4.1), and that the beginnings of words starting with strong syllables are
an important source of information for NSE listeners (see Chapter 4, Section 4.1.2). They
also seem to be consistent with the present findings that non-standard syllable final
consonants in strong syllables (and thus word final consonants) played a relatively minor
role in reducing intelligibility for Speaker C. However, as discussed in the following
section, Speaker C’s tendency to add non-standard syllables to the ends of words might be
related to a difficulty producing word final consonants.
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Non-standard word final consonants did play an important role in reducing Speaker V’s
intelligibility. It seems, therefore, that non-standard word final consonants might be more
closely related to reduced intelligibility if they are a prominent feature of the speech
signal, as was the case for Speaker V (see the discussion in the following section
regarding the particular difficulty word final consonants pose for speakers from a
Vietnamese L1 background). As noted in Section 4.2.2.3, a range of different types of
non-standard word final consonants contributed to Speaker V’s reduced intelligibility,
including, in descending order of frequency, substitutions, deletions, and additions.
Gilbert (2006) supports the premise that accurate word endings are important for
intelligibility, and argues that word endings that serve as grammar markers should be
given priority in L2 pronunciation teaching because they are essential for intelligibility.
However, the present findings indicate that non-standard word endings that do not serve
as grammar markers can also have an impact on intelligibility. As reported in Section
4.2.2.3, only 25.7% of the non-standard word endings that had the greatest impact on
Speaker V’s intelligibility (analysed in Table 4.6) affected his grammar, and thus his nonstandard production of word endings that did not serve as grammar markers had a greater
impact on his intelligibility than those that did. Gilbert also asserted that word endings
that serve as grammar markers are often missing in speakers from various L2
backgrounds. However, as discussed in Section 4.2.2.3, it was Speaker V’s addition of /s/
and /z/ that had the greatest impact on his grammar.
In contrast to the segments in strong syllables, the syllable stress patterns produced by
Speakers K and V were standard at the majority of sites, and therefore provided a
trustworthy source of information for the listeners. Speaker C’s syllable stress patterns, on
the other hand provided a less trustworthy source of information for the listeners than was
the case for Speakers K and V, and it was her non-standard added syllables that
contributed most to this difference. (see Chapter 4, Section 4.2.1). The findings that the
most common type of non-standard syllable stress pattern to mislead listeners at sites for
Speakers K and V was a non-standard pattern of strong and weak syllables in
multisyllabic words, and that for Speaker C it was the addition of a syllable (usually
schwa) to the ends of words, suggest that the non-standard production of syllable stress
patterns in individual words was disruptive for the NSE listeners. This finding is
consistent with the observations reported by Benrabah (1997) and Suenobu et al. (1992)
(see Chapter 2, Section 2.2.2). Benrabah found that multisyllabic words produced with a
non-standard pattern of strong and weak syllables were transcribed inaccurately by NSE
listeners, and observed that in their inaccurate transcriptions, the listeners tended to
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transcribe words that had the same pattern as that produced by the speaker. Suenobu et al.
also found a correspondence between listener transcription inaccuracies and multisyllabic
words produced with a non-standard pattern of strong and weak syllables, and observed
that listeners also had difficulty transcribing words produced with non-standard syllables
added to the end.
For all three speakers in the present study, a non-standard syllable stress pattern across a
series of words (e.g., function words produced as strong when they should be weak) was
found to have very little impact on intelligibility. Although this type of non-standard
syllable stress pattern might not influence intelligibility, the findings reported by Hahn
(2004), suggests that it might have an impact on listeners’ ability to understand and
remember the content of a passage of speech. Hahn found that when the primary stress in
spoken sentences was located on the wrong word or missing, NSE listeners tended to find
it more difficult to understand and remember the content of a passage containing those
sentences than they did when the primary stress was correctly located.
As discussed in Section 5.1.1 the speech processing strategies implemented by the
listeners in this study were influenced by their L1 background. As will be shown in the
following section, this was also the case for the mix of non-standard features that
contributed the most to reducing each speaker’s intelligibility.

5.1.3 The influence of L1 background
Because there is only one speaker from each L1 background in this study, the extent to
which the differences between them can be related to the influence of their respective L1
backgrounds is somewhat limited. Keeping these limitations in mind, however, the mix of
particular non-standard segments that had the greatest impact on each speaker’s
intelligibility does differ from speaker to speaker, suggesting that there might well be an
important effect for L1 background.
The mix of particular non-standard syllable initial consonants in strong syllables that
contributed most to reducing each speaker’s intelligibility seems to differ according to the
L1 background of the speaker. As shown in Chapter 4 (see Section 4.2.2.2), the nonstandard production of /l/ (usually produced as /r/) contributed at the most sites for
Speaker K, and this difficulty in producing /l/ and /r/ as two separate phonemes is
characteristic of English spoken by speakers from a Korean L1 background (Archibald,
1998; Lee, 2001). For Speaker C, it was the non-standard production of /v/ (usually
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produced as /w/) that contributed at the most sites, and this particular non-standard
production of /v/ has been observed in English spoken by speakers with Mandarin as their
L1 (Chang, 2001; Deterding, 2006; Rogers, 1997; Rogers & Dalby, 2005). Korean
speakers have also been observed to have difficulty producing /v/, but they
characteristically produce it as /b/ rather than /w/ (Lee, 2001; Schmidt & Meyers, 1995).
For Speaker V, the non-standard production of /p/ (produced without aspiration so that it
sounded like /b/) contributed at the most sites. The production of voiceless stops without
aspiration in the syllable initial position is characteristic of English produced by speakers
with Vietnamese as their L1 (Deterding & Kirkpatrick, 2006; Nguyen & Ingram, 2004;
Santry, 1997), and the production of /p/ without aspiration has been observed in their
spoken English (Santry, 1997).
Non-standard consonants in the syllable final position of strong syllables played a
significantly greater role in reducing Speaker V’s intelligibility than they did for Speakers
K and C, and they had the greatest impact on his intelligibility (see Chapter 4, Section
4.2.2). Most of these non-standard syllable final consonants (80.8%) were also word final,
and of these, (a) the deletion of either a singleton consonant or an entire consonant
cluster, (b) the addition of /s/ or /z/, and (c) the non-standard production of consonant
clusters containing /n/ (usually reduced with only /n/ produced), contributed at the most
sites. These particular difficulties in the word final position are characteristic of English
spoken by L2 speakers with a Vietnamese L1: word final consonants pose a greater
challenge than word initial consonants (Hansen, 2004; Tran, 2002) and singleton
consonants and consonant clusters in the word final position are often deleted (Hansen,
2004; Nguyen & Ingram, 2004; Tran, 2002). Such speakers may also add /s/ and /z/ to the
ends of words (T. A. T. Nguyen, personal communication, September 16, 2005), and
reduce consonant clusters containing /n/ so that only /n/ is produced (Hansen, 2004;
Osburne, 1996; Tran, 2002).
A possible influence of L1 background can also be seen in the different ways the speakers
produced the non-standard vowels that had the greatest impact on their intelligibility. As
shown in Chapter 4 (see Table 4.4), the non-standard production of /e/ played an
important role in reducing the intelligibility of all three speakers. The non-standard
production of /e/ has been observed in English produced by first language speakers of
Korean (see Flege et al., 1997; Ingram & Park, 1997), and Mandarin (see Flege et al.,
1997; Rogers, 1997), and identified as a vowel that first language speakers of Vietnamese
speakers are likely to have difficulty producing (Hwa-Froelich et al., 2002). Thus, this
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non-standard production is characteristic of speakers from all three of these L1
backgrounds. The finding that each speaker tended to produce the vowel in a different
way, however, suggests (although somewhat tentatively since there is only one speaker
from each L1 background) that their different L1 backgrounds may have had some
influence here. Similarly, although the non-standard production of /æ/ and /eǺ/ was
implicated in reduced intelligibility at multiple sites for all three speakers, the fact that the
way each of the speakers produced these vowels was different also suggests the possible
influence of their different L1 backgrounds.
It also seems that Speaker C’s L1 background may have influenced the impact that nonstandard added syllables had on her intelligibility. As shown in Chapter 4 (Section 4.2.1),
her production of non-standard added syllables, mainly at the ends of words, set her apart
from Speakers K and V, so that for her, non-standard syllable stress patterns had a
significantly greater impact on intelligibility. It seems the addition of syllables at the ends
of words is a feature characteristic of L2 speakers with a Mandarin L1. Deterding (2006:
179), for example, described this as ‘perhaps the most salient feature’ of the spoken
English produced by the Mandarin speakers in his study, and hypothesised that it was
related to their concern about their production of word final sounds; that is, they added a
short vowel after a consonant to ensure that it was produced clearly. The possibility
should therefore be considered, that Speaker C’s tendency to add syllables to the ends of
words was related to a difficulty in producing word final consonants. Speaker C, like
Speaker V, may have had difficulty producing word final consonants. However, unlike
Speaker V, this may not have necessarily resulted in the non-standard production of those
consonants, but rather in the addition of /ů/, and the resulting non-standard syllable stress
pattern is what misled the listeners. This difference between the two speakers may be
related to their different L1 backgrounds. Previous research investigating the nonstandard production of words ending in consonant clusters, indicates that L2 speakers
from a Mandarin L1 background are more likely to add an extra syllable to the ends of
these words (Hansen, 2001) while those from a Vietnamese L1 are more likely to produce
the consonant clusters at the ends of these words in a reduced form (Hansen, 2004;
Osburne, 1996; Tran, 2002). However, the non-standard production of an added syllable
at the ends of words has also been observed in the English produced by people from
Korean and Vietnamese L1 backgrounds (see Chapter 2, Section 2.4.1), so it is difficult to
draw any definite conclusions as to the influence of Speaker C’s Mandarin L1
background in this instance. The possibility that the difference reflects that each of the
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speakers is at a different developmental stage also needs to be considered. Jenkins (2000),
for example, suggests that the tendency to add /ů/ to word final consonants is
characteristic of more proficient learners, while consonant deletion may be characteristic
of less proficient learners.
It seems therefore, that the extent to which different non-standard phonological features
were implicated in reduced intelligibility may be related to the mismatch between listener
and speaker L1 backgrounds. The listeners responded to the speech signal in a way that
might be expected of NSE listeners, and the non-standard phonological features that
played an important role in reducing each speaker’s intelligibility were to some extent
characteristic of other speakers from their respective L1 backgrounds. As will be
discussed in Section 5.5, the influence of L1 background on what the speaker brings to
the task has implications for teachers working with L2 speakers who want to improve
their intelligibility. The influence of L1 background on what the listener brings to the task
also has important implications in situations where both the speaker and listener are from
L1 backgrounds other than English.
The listeners in this study were NSE listeners and appeared to use speech processing
strategies that relied heavily on the speakers’ syllable stress patterns and the segments
they produced in strong syllables. Listeners from different L1 backgrounds may rely on
different phonological features in the speech signal to identify a speaker’s intended
words. If this is the case, listeners from L1 backgrounds other than English may have
found a different mix of non-standard phonological features misleading if they had
participated in this study. Cutler, Dahan, and van Donselaar (1997) and Cutler (2001)
support the idea that listeners from different L1 backgrounds may rely on different
phonological features in the speech signal when identifying a speaker’s intended words.
They argue that the way listeners identify individual words in a stream of continuous
speech is language specific, and this language specificity is related to the listener rather
than the speech signal. Carroll (2004: 234) also supports this idea and argues that the
strategies listeners use to identify words in a stream of continuous speech are based on
‘the phonological properties of the [listener’s] L1 lexicon and the relative frequency of
particular prosodic patterns of the L1’.
Because the NSE listeners in this study relied heavily on the speakers’ syllable stress
patterns and segments in strong syllables at sites of reduced intelligibility, the distinction
between strong and weak syllables was important to them. Previous studies have shown,
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however, that the cues to syllable strength may be different for listeners from different L1
backgrounds (see for example Archibald, 1997; Lehiste & Fox, 1992; Nguyen & Ingram,
2006; and also Grabe, Rosner, Garcia-Albea, & Zhou, 2003 for a brief review). Thus, a
listener from a different L1 background, if participating in this study, may have attended
to different phonological features in the speech signal at sites of reduced intelligibility to
differentiate between strong and weak syllables, and may therefore have had more or less
difficulty identifying different syllables as strong and weak than was the case for the NSE
listeners. It is also possible that listeners from some L1 backgrounds may not rely so
heavily on a speaker’s syllable stress pattern when attempting to identify the intended
words, and thus the speaker’s ability to produce a particular pattern of strong and weak
syllables may be less relevant (see Cutler et al., 1997).
The possibility that listeners from different L1 backgrounds may rely on different
phonological features in the speech signal has important implications for the development
of a Lingua Franca Core (see Jenkins, 2000). Jenkins (2000, 2002, 2006) argues for the
development of an international English phonology that will be intelligible to listeners
from a range of different L1 backgrounds. She emphasises the need for ‘some sort of
international core for phonological intelligibility’ which she describes as ‘a set of
unifying features which, at the very least, has the potential to guarantee that pronunciation
will not impede successful communication’ (2000: 95), that is, features that will be
‘crucial as safeguards of mutual intelligibility’ (2002: 96). Furthermore, Jenkins
(2006: 174) argues that it is important for speakers from all L1 backgrounds ‘to be able to
adjust their speech in order to be intelligible to interlocutors from a wide range of L1
backgrounds’. However, if listeners from different L1 backgrounds rely on different types
of phonological features in the speech signal to identify a speaker’s intended words, it is
possible that two listeners from different L1 backgrounds might be misled by different
non-standard phonological features in the same sample of speech. This poses a significant
challenge to the development of such an international phonology, for it seems possible
that a different mix of non-standard phonological features in the same speech signal might
be implicated in reduced intelligibility for listeners from different L1 backgrounds.
In summary, the findings of this study have enhanced our theoretical understanding of the
two-way nature of intelligibility by indicating that the extent to which different nonstandard phonological features were implicated in reducing each speaker’s intelligibility
was related to what both the listener and the speaker brought to the task. Thus, rather than
being related to the listener’s speech processing strategies or the non-standard
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phonological features in the speech signal alone, the extent to which non-standard
phonological features were implicated was the result of an interaction between the two,
and for any one speaker, depended on the extent to which the features the listeners relied
on were produced in a non-standard way by the speaker. Furthermore, it seems that the
extent to which different non-standard phonological features were implicated may be
related to the mismatch between listener and speaker L1 background. As will be
discussed in the following section, the findings of this study also contribute to our
theoretical understanding of the way non-standard and standard suprasegmental and
segmental features in the speech signal combine and interact to reduce intelligibility.

5.2 The interaction between standard and non-standard
suprasegmental and segmental features
In approaching the task of identifying each speaker’s intended words at sites of reduced
intelligibility, the three listeners in this study implemented speech processing strategies
where they always relied to some extent on both suprasegmental and segmental features
in the speech signal: they relied on both the syllable stress pattern and the segments
produced by the speaker. Because they relied on both the syllable stress pattern and the
segments in the speech signal, the standard production of a syllable stress pattern did not
necessarily guarantee intelligibility if segments within that pattern were produced in a
non-standard way; nor did the standard production of segments necessarily guarantee
intelligibility if the syllable stress pattern in which they were produced was non-standard
in some way. Furthermore, this reliance on both the syllable stress pattern and the
segments at sites of reduced intelligibility meant that at sites where there was both a nonstandard syllable stress pattern and non-standard segments, the listeners were misled by a
combination of the two. In addition, all three listeners were found to rely more
consistently on segments in strong syllables than those in weak syllables, and it was the
non-standard production of segments in strong syllables that had the greatest impact on
intelligibility for all three speakers. The NSE listeners in this study were responding to the
way suprasegmental and segmental features interact in spoken English, and were misled
by different combinations of standard and non-standard segments, in strong and weak
syllables, in both standard and non-standard syllable stress patterns.
As will be discussed in Section 5.4.2.2, previous studies investigating L2 speakers’
intelligibility have tended to analyse the speech signal in a way that treats suprasegmental
and segmental features as separate entities, rather than part of an integrated system. The
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separation of the two is also evident in the ongoing debate in the literature about
pedagogical priorities for improving intelligibility. Many authors argue that
suprasegmental features are more important to intelligibility than segmental features, and
therefore should be given priority when teaching pronunciation (see Hahn, 2004). ChelaFlores (2001:98), for example, argues this view when describing her approach to teaching
pronunciation: ‘More emphasis has been given to suprasegmental aspects, since these
have more impact on intelligibility and help students with their immediate pronunciation
needs’. Similarly, Dalton and Seidlhofer (1994:73) describe individual sound segments
(as compared to suprasegmental features) as, ‘relatively easy to teach but also relatively
less important for communication’. Also, Benrabah (1997: 162) sums up the general
consensus in the literature at the time: ‘Nowadays almost everyone agrees on giving
priority to teaching suprasegmentals’. Other authors argue that segments should be given
priority. Collins and Mees (2003: 186), for example, list six non-standard phonological
features they identify as having the greatest influence on intelligibility, and argue that
they should be given priority in pronunciation teaching; five of these are different nonstandard segments and the sixth is non-standard word stress.
As noted in Chapter 2, there is little, if any, empirical evidence to support claims that
either suprasegmental or segmental features are more important to intelligibility.
Furthermore, the findings of this study indicate that the separation of segments from the
suprasegmental features of the speech signal, especially at the level of rhythm, and the
consideration of which has the greater impact on intelligibility, represents a false
dichotomy. Not only do NSE listeners employ speech processing strategies that rely on
the interaction between the two, but the non-standard production of one can influence the
other.
The findings of this study have contributed to our understanding of the complexity of
reduced intelligibility by highlighting both the two-way nature of reduced intelligibility,
and the complex ways in which non-standard suprasegmental and segmental features
combine and interact with standard and other non-standard phonological features in the
speech signal to reduce intelligibility. As will be discussed in the next section, they have
also contributed to our theoretical understanding of the notion of intelligibility, by
clarifying what is actually measured when listener orthographic transcriptions are used to
calculate intelligibility scores.
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5.3 Understanding measures of intelligibility
This study allowed for the exploration of the different processes the listeners went
through while transcribing the speakers’ utterances. This exploration highlighted how
difficult it is to measure what seems to be a straightforward distinction in theory; that is, a
listener’s ability to recognise a speaker’s intended words and utterances, on the one hand,
and their ability to understand what is meant by those words and utterances, on the other
(see Chapter 2, Section 2.1). In this study, although my focus was on the listeners’ ability
to recognise the speakers’ intended words, the listeners continually used what is a natural
process of listening: referring to the meaning and context to identify difficult words (for
examples, see Chapter 3, Section 3.5.1 and Appendix D). The difficulty of separating the
two different abilities in practice raises the question of whether a listener’s ability to
recognise a speaker’s intended words can actually be measured as an entity that is distinct
from the ability to understand what is meant by those words. In previous studies where
listener orthographic transcriptions were used to calculate intelligibility scores (see
Chapter 2, Section 2.2.1), therefore, such scores are likely to represent the number of
words or key words that a listener was able to identify using all of the resources available
to them, including the phonological features in the speech signal, the meaning of the
utterance, and other resources such as syntactic and lexical knowledge.
As discussed in Chapter 2 (Section 2.2.1), Munro and Derwing (1995) and Derwing and
Munro (1997) measured intelligibility by calculating intelligibility scores based on the
number of words transcribed accurately by their listeners. In both studies, it was also
found that these intelligibility scores did not always correspond with the listeners’
perceptions of how difficult the utterances were to understand. Munro and Derwing
(1995) found that the utterances that all of their listeners were able to transcribe perfectly
were not necessarily perceived by the listeners as extremely easy to understand. Derwing
and Munro (1997) also found a discrepancy between intelligibility scores and the
listeners’ perceptions of how difficult the utterances were to understand, and observed
that these perceptions were ‘harsher’ than the intelligibility scores (p. 11). The notion that
the intelligibility scores might be a measure of the listeners’ ability to identify the
speakers’ intended words using all of the resources available to them sheds some light on
these findings. The listeners may have found some words difficult to identify but were
able to transcribe them accurately because of the context in which they were produced.
Having to refer to the context might take extra effort and result in them taking longer to
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identify the words, and as surmised by Derwing and Munro (1997) this would result in
the listeners rating them as difficult to understand.
The findings of this study therefore indicate that, as a measuring tool, listener
orthographic transcription does not differentiate between the different strategies and
information a listener uses to identify words in connected speech. Thus, when considering
the theoretical distinction between word/utterance recognition and word/utterance
meaning, it is important to acknowledge that such measurements of word/utterance
recognition are likely also to represent a listener’s ability to recognise a speaker’s
intended words by drawing on word/utterance meaning. However, although a listener is
likely to draw on utterance meaning to orthographically transcribe a speaker’s intended
words, the transcription itself does not measure utterance meaning per se, and thus there
still remains a theoretical distinction between the two. The listeners’ ability to understand
the intended meaning of the utterances was therefore not measured in this study. In fact
on some occasions, a listener was able to transcribe all of the words accurately, but they
commented that the words they transcribed made little sense, as in:
That sentence didn’t make a lot of sense to me so it was harder for me to
remember but I felt like the words were fairly clear. (Listener 3, Speaker C,
utterance 29)
In order to move forward in our understanding of the impact of non-standard
phonological features on L2 speakers’ intelligibility, it is important that if future studies
use listener orthographic transcriptions to measure word/utterance recognition, they
reflect an understanding of what these transcriptions actually measure. As will be
discussed in the following section, it is also important that they reflect an understanding
of the complex nature of reduced intelligibility, both in the directions they take, and the
methodologies they employ.

5.4 Implications for further research
5.4.1 The direction of future studies
Because the findings of this study relate to the responses of just three NSE listeners when
listening to just one L2 speaker from each L1 background, the extent to which they can be
generalised to all NSE listeners or to all L2 speakers from Korean, Mandarin, and
Vietnamese L1 backgrounds is limited. Further research is therefore needed, into the
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influence of L1 background on the contribution of both the listener and the speaker to the
reduction of intelligibility.

5.4.1.1

The influence of the L1 background of the listener

The findings of this study suggest that an understanding of listeners’ speech processing
strategies is central to our understanding of what phonological features in the speech
signal are important to them, and why specific non-standard phonological features
mislead them. Furthermore, it seems from the above discussion (see Section 5.1.3) that
listeners from different L1 backgrounds may implement different speech processing
strategies and thus rely on different phonological features in the speech signal to identify
a speaker’s intended words. Because the extent to which different non-standard
phonological features are implicated in reducing an L2 speakers’ intelligibility may be
related to the mismatch between listener and speaker L1 background, the influence of the
listener’s L1 on the speech processing strategies implemented needs further investigation.
Although there have been studies that have investigated the intelligibility of L2 speech for
listeners from different L1 backgrounds (see for example, Bent & Bradlow, 2003;
Jenkins, 2000, 2002; Munro, Derwing & Morton, 2006), in all of these studies the
listeners were ‘the silent partner’ in intelligibility, and their speech processing strategies
were not investigated.25 As discussed earlier (Section 5.1.1), the three listeners in this
study responded to the speech signal at sites of reduced intelligibility in a way that, from
previous research findings, might be expected of NSE listeners. It therefore seems likely
that the speech processing strategies they implemented can be attributed to the influence
of their native language (English). However, before any firm conclusions can be made
about the impact on intelligibility of the listener’s L1 background, the speech processing
strategies used by a larger number and wider range of NSE listeners need to be
investigated; for example, NSE listeners of different ages, different genders, different
education levels, and with different experience listening to L2 speakers, as well as NSE
listeners who have different varieties of English as their L1 (e.g., American English,
British English, Canadian English). The speech processing strategies used by listeners
from different L1 backgrounds also need to be investigated because, as discussed in
Section 5.1.3 above, listeners from different L1 backgrounds may rely on different
phonological features in the speech signal, and it is therefore possible that a different mix
of non-standard phonological features might have been implicated in reduced
25

The studies by Jenkins (2000, 2002) did include some data that gave insight into the listener processing
strategies but this was limited. See Chapter 2, Sections 2.2.2 and 2.3.3 for a discussion of Jenkins’ data.
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intelligibility for each of the speakers in this study if the listeners were from an L1
background other than English.

5.4.1.2

The influence of the L1 background of the speaker

The role of the speaker’s L1 background in reduced intelligibility also needs further
investigation. One of the aims of this study was to compare the findings for each of the
speakers to see whether the non-standard phonological features that contributed to
reduced intelligibility differed according to the L1 background of the speaker (see
Chapter 3, Section 3.1). Each speaker was found to have a different mix of non-standard
phonological features that contributed to reduced intelligibility, some of which could be
related to their respective L1 backgrounds. Thus, in effect, the non-standard phonological
features that contributed to reduced intelligibility did differ according to the L1
background of the speaker. However, because there is only one speaker from each L1
background in this study, the extent to which the differences between them can be
generalised to other speakers from their respective L1 backgrounds is limited, and further
research involving a larger sample of L2 speakers from each of the L1 backgrounds is
needed before any firm conclusions can be made.
To further our understanding of the role of the speaker’s L1 background in reduced
intelligibility, we need to explore the non-standard phonological features that contribute
to reduced intelligibility for multiple speakers from the same L1 background. We also
need to explore the non-standard phonological features that contribute for L2 speakers
from a range of L1 backgrounds. For the three speakers in this study, non-standard
segments were found to have a greater impact on intelligibility than non-standard syllable
stress patterns because, when compared to the segments produced by each of them, the
syllable stress patterns happened to be a relatively accurate source of information for the
NSE listeners (i.e., they were non-standard at fewer sites). Further research is needed to
clarify whether at this broad level of analysis, this pattern of more non-standard segments
and less non-standard syllable stress patterns is a pattern common to L2 speakers from a
range of L1 backgrounds.
Before firm conclusions can be made about the role of the speaker’s L1 background in
reduced intelligibility, the possible effect of a speaker’s level of proficiency in spoken
English also needs to be considered. Although the L2 speakers participating in this study
were chosen because they had identified difficulties with intelligibility, they were all
proficient speakers of English who were able to engage comfortably in conversation with
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me. They were therefore able to produce the connected speech samples required for this
study. The findings of this study therefore, cannot necessarily be generalised to speakers
from the same L1 backgrounds who are less advanced in their spoken English skills, and
who might therefore have a more limited vocabulary and produce less grammatically
complex utterances with fewer features of connected speech than those produced by
Speakers K, C, and V. Further research involving speakers who are beginners is therefore
needed to further our understanding of the contribution of non-standard phonological
features to reduced intelligibility at different stages of the English learning process.
Also important to our understanding of the complex nature of reduced intelligibility is the
further investigation of the non-standard phonological features that have an impact on
intelligibility.

5.4.1.3

The non-standard phonological features that have an impact on
intelligibility

In this study, the speech signal was analysed in a way that, as indicated by previous
research in the field of word recognition, captured the phonological features in the speech
signal that are important in order for NSE listeners to be able to derive a series of words
from a stream of connected speech. Consequently, the suprasegmental features
investigated in this study were limited to the rhythmic properties of the speech signal, and
the analysis focussed on the ways in which the syllable stress pattern combined and
interacted with the segments in the speech signal at sites of reduced intelligibility. Other
suprasegmental features that may have been influential were not analysed (e.g., intonation
patterns), and therefore their impact if they were non-standard could not be considered.
Further studies therefore need to investigate the influence of other non-standard
suprasegmental features on intelligibility.
Another area for further investigation is the relative impact of non-standard phonological
features when more than one contributed to reducing intelligibility. The findings of this
study indicate that at most sites of reduced intelligibility more than one non-standard
phonological feature was implicated in reduced intelligibility. However, the methodology
did not allow for the relative impact on intelligibility of the different non-standard
phonological features implicated at any one site to be determined. To further our
understanding of how best to improve a speaker’s intelligibility, we need some
understanding of what happens at sites of reduced intelligibility when more than one nonstandard phonological feature is implicated. Future studies therefore need to explore
whether or not some non-standard phonological features play a greater role than others in
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reduced intelligibility at these sites, or whether all contribute to a similar extent. If we can
determine that some do play a greater role than others, we can then determine which to
modify in order to have the greatest effect on intelligibility.
As well as focussing on what features of speech production the speaker needs to modify
in order to improve intelligibility, further research also needs to investigate what NSE
listeners might need to do to improve their ability to understand L2 speakers. Listener
education has been found to have a positive effect on NSE listeners’ perceptions of their
ability to understand L2 speakers (see for example, Derwing, Rossiter, & Munro, 2002).
However, future studies need to investigate the possibility that NSE listeners might be
able to learn to change their listening strategies when listening to speakers with different
accents, or to increase their awareness of how the features of different accents might
impact on their listening strategies.
As noted in Chapter 3 (Section 3.4.3.1) the listeners’ task was to write down exactly what
they heard the speaker say rather than what they thought the speaker might have been
trying to say. They were instructed not to try to guess words they were unable to identify,
and were encouraged to write down what they heard the speaker say even if it did not
make sense or some words did not sound like real words. As will be discussed in the next
section, the findings of this study therefore relate to the intelligibility of connected speech
in very specific circumstances, and further research into intelligibility in different
speaking contexts is needed.

5.4.1.4

The impact of non-standard phonological features on the intelligibility
of connected speech in different contexts

The instructions given to the listeners in this study were given in an attempt to encourage
the listeners to focus on the speech signal itself and to increase their awareness of what
strategies they used when the words they heard the speaker say were different to what
they thought the speaker might have been trying to say. This task, therefore, may not
necessarily reflect what happens in real life when two people are having a conversation
and aiming to communicate effectively with each other. What the listeners were required
to do in this study was very different to the way Deterding and Kirkpatrick (2006: 392)
describe what usually happens when intelligibility is reduced for some reason during a
conversation. They describe the listener as not worrying about understanding everything
that is said (or recognising every single word), as long as ‘a grasp of the overall gist’ can
be maintained. In contrast, the listeners in this study not only had to recognise every
single word, but they had to write each one down, and although maintaining a grasp of the
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overall gist sometimes assisted them in doing so, it was not what they were required to
do. Listener 2 commented on the difficulty of identifying every word when she was
listening to Speaker V:
I was worried about missing the little words in between because I was thinking I
was getting more the intention of what he was saying rather than word, word,
word, word, word.
Deterding and Kirkpatrick (2006: 392) also describe listeners as sometimes ‘letting
something pass in the hope that things will become clearer’ as the conversation continues.
The listeners in this study had no such opportunity because each utterance was presented
separately and the order in which the utterances were presented was different to the order
in which they occurred in the original conversation. As indicated in Chapter 3 (Section
3.4.3) the use of disconnected discourse rather than connected discourse, as well as
allowing the listeners to orthographically transcribe the speech sample presented, allowed
the utterances to be presented to each listener in a different random order to control for
practice effects and listener fatigue. Listening to the utterances in this way, however, did
not simulate authentic listening contexts as indicated by Listener 1 when listening to
Speaker V (utterance 48). She commented on the importance of utterances being
presented in the order in which they were produced:
I don’t know what he’s talking about. I mean maybe if I’d heard the sentence
before or the sentence afterwards I might be able to put some pieces together.
Another difference between the listeners’ task in this study and what happens in a real life
conversation is that the listeners only had a recording of the speaker to listen to, and so
they were unable to interact with the speaker and could not check the accuracy of their
word identification, as might be the case in a face to face conversation, or a conversation
over the phone. Listener 1 commented on how things might be different if she could
interact with the speaker when she was trying to identify Speaker V’s intended words in
utterance 1:
I’d probably ask him, ‘at what age?’, and he’d probably show his fingers [to
indicate] the number of years.
She also commented on how it might help if she could see Speaker C when she was
listening to her utterances:
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I think listening to a voice on tape is a lot harder than physical visual [sic]. I think
we use visual cues as well. If she was sitting here saying that you could probably
understand it better. You’d have more comprehension of what she was saying
[because of] hand gestures, facial expressions.
Thus, the findings of this study relate to the impact of non-standard phonological features
on the intelligibility of connected speech in very specific circumstances that do not
necessarily reflect what happens in a real life conversation. Further research that focusses
on connected speech in different contexts is therefore needed to enhance our
understanding of the impact of non-standard phonological features on the intelligibility of
connected speech in a range of circumstances.
As will be discussed in the following section, it is not only important that future studies
reflect the complex nature of intelligibility in the directions they take, but also in the
methodologies they employ.

5.4.2 The methodology of future studies
In designing this study I have made the first steps in developing a methodology that is
better able than previous studies to reflect the two-way nature of reduced intelligibility
and the complex ways in which standard and non-standard suprasegmental and segmental
features combine and interact to reduce intelligibility. In order to enhance our
understanding of the impact of non-standard phonological features on L2 speakers’
intelligibility further, it is important that the methodologies developed for future studies
also reflect this complexity.

5.4.2.1

Reflecting the two-way nature of reduced intelligibility

In this study I was able to explore the listeners’ speech processing strategies and gain
insight into which non-standard phonological features in each speaker’s speech signal
misled them and why. The focus of previous studies, however, has tended to be on how
the speaker contributes to reduced intelligibility, with the listener treated as ‘the silent
partner’, and therefore we have had little insight into what the listener brings to the task.
As indicated in Chapter 2 (Section 2.2), in these previous studies, listener responses were
used to either calculate an intelligibility score (Bent et al., 2007; Derwing & Munro,
1997; Munro & Derwing, 1995; Rogers & Dalby, 2005), or to locate where a listener was
unable to identify a speaker’s intended words (Benrabah, 1997; Jenkins, 2000, 2002;
Suenobu et al., 1992), rather than as a way of gaining insight into what happens when
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intelligibility is reduced. This means that we have limited understanding of which
phonological features the listeners in these studies relied on when attempting to identify
difficult words, and which specific non-standard phonological features misled them and
why. Future studies therefore need to reflect the importance of listener responses as a
means to gain insight into what actually happens at sites of reduced intelligibility, rather
than as a means to measure levels of intelligibility. It is also important that the
methodologies developed for future studies reflect the integrated nature of the relationship
between suprasegmental and segmental features in the speech signal.

5.4.2.2

Reflecting the relationship between suprasegmental and segmental
features

In this study the speech signal at each site of reduced intelligibility was analysed in a way
that, not only allowed me to explore the listeners’ speech processing strategies, but also
allowed me to explore the complex ways in which non-standard phonological features
combined and interacted with standard and/or other non-standard phonological features to
reduce intelligibility. Previous studies, however, have tended to analyse the speech signal
in a way that treats suprasegmental and segmental features as separate entities rather than
as part of an integrated system. In some studies, only part of the speech signal was
analysed, so that the focus was on just one type of phonological feature. As discussed in
Chapter 2 (Section 2.2), Benrabah (1997) analysed only the syllable stress pattern of the
words under investigation in his study, but provided no detail about segment production.
Bent et al. (2007), Rogers and Dalby (2005), and Jenkins (2000), on the other hand,
analysed only the segments. In other studies both suprasegmental and segmental features
have been analysed, but as separate entities rather than as part of an integrated system.
Also discussed in Chapter 2 (Section 2.2), Munro and Derwing (1995) analysed nonstandard segmental features in the speech signal by counting the non-standard segments
produced by the speakers, but used a rating scale that measured nativeness of intonation
to analyse non-standard suprasegmental features. Derwing and Munro (1997) also
counted non-standard segments in the speech signal, but analysed the non-standard
suprasegmental features in the speech signal differently. They filtered the speech signal so
as to remove the segmental information and used a rating scale to measure the prosodic
goodness of the speech. Similarly, Suenobu et al. (1992) analysed both non-standard
segmental and suprasegmental features in the speech signal. However, in the examples
provided by Suenobu et al., only the non-standard production of segments was included in
the analysis and the production of the syllable stress pattern was not. In three of the five
examples presented by Jenkins (2002), both the syllable stress pattern and the segments in
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the speech signal were included in the analysis in a way that the relationship between the
two could be observed. Jenkins’ suprasegmental focus was, however, on the position of
the most prominent word in the utterance and so the syllable stress patterns of
multisyllabic words were not always included in the analysis.
In order to further our understanding of the ways in which non-standard and standard
suprasegmental and segmental features combine and interact to reduce intelligibility, it is
important that the methodologies developed for future studies reflect the interaction
between suprasegmental and segmental features. The analysis of the speech signal
therefore needs to include both suprasegmental and segmental features as part of an
integrated system rather than as two separate entities. It should be noted, that in this
study, when establishing the relationship between segments and syllables, I applied the
maximum onset principle and adhered to the phonotactic constraints of English to locate
word medial syllable boundaries in multisyllabic words (see Chapter 3, Section 3.5.2.3).
Such an approach may have had an influence on the findings, since the application of the
maximum onset principle resulted in all single intervocalic consonants being considered
as syllable initial rather than syllable final. If the relationship between segments and
syllables is to be considered in future studies, it is therefore important that the approach to
locating syllable boundaries is made transparent, for without this information, it is
difficult to interpret and compare results.
Thus, the findings of this study provide insight into how the designs of future studies need
to reflect the complex nature of reduced intelligibility. Furthermore, the methodology
developed for this study provides a starting point for the development of future
methodologies. In the following section, I consider how this methodology might be
developed further in future studies, and thus enable further exploration of what both the
listener and the speaker bring to the task, as well as the complex ways in which nonstandard and standard suprasegmental and segmental features combine and interact to
reduce intelligibility.

5.4.2.3
5.4.2.3.1

Further development of the present methodology
Determining what the listener heard the speaker say

As noted in Chapter 3 (Section 3.5.5), there were a number of sites of reduced
intelligibility for each speaker that were not included in the analysis because I was unable
to establish a link between the non-standard phonological features in the speech signal
and the difficulties experienced by the listeners. For Speaker K 32, (39.0%) of the 82 sites
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identified were not included in the analysis, for Speaker C, it was 24 (25.0%) of the 96
sites identified, and for Speaker V, 21 (19.3%) of 109 sites. The sites not included in the
analysis were found to contain similar non-standard phonological features as those that
were included (see Chapter 4, Section 4.2), but for some reason, at the sites not included,
the listeners were either unable to report what they heard the speaker say or the words
they reported the listener as saying bore no resemblance to the speech produced. The sites
left out of the analysis therefore represent a ‘missed opportunity’ for further data
collection and analysis, and some sort of follow-up to check again if the listeners are able
to report what they heard the speaker say would perhaps assist in this respect.
It is also important to acknowledge that the listener responses I relied on as an indication
of what they heard the speaker say may have been influenced by unknown factors, as
described by Bond (1999: 4):
When a listener misunderstands or misperceives an utterance, the misperception is
not directly available for inspection. Rather, what is available is a listener’s report
of a misperception. This report may be subject to modification or interpretation,
whether unconscious or conscious. It is a report of a misperception rather than a
misperception.
It is possible, therefore, that listener responses indicating what they heard the speaker say
at sites of reduced intelligibility were influenced by factors other than the phonological
features in the speech signal. As discussed in Chapter 3 (Section 3.5.1.2), there were
examples in the data where it was evident that the listener’s indication of what she heard
the speaker say was ‘contaminated’ by the interpretation of (incorrect) contextual cues
and the resulting (incorrect) utterance meaning. There may have been other examples in
the data where this was the case but the factors influencing the listener reports were not so
transparent.
5.4.2.3.2

Analysing the speech signal

In order to analyse the speech signal at sites of reduce intelligibility, I relied first and
foremost on the perceptual judgments of native speakers of Australian English who were
experienced in analysing spoken English to analyse the speech signal at sites of reduced
intelligibility. The perceptual judgments related to the location of pauses (as an indication
of the boundaries of pause groups) and syllable strength were, in the first instance, made
by me, while the segments in the speech signal were, in the first instance, transcribed by a
native Australian English speaking phonetician. Because such perceptual judgments can
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be somewhat subjective (see for example, Ball & Rahilly, 2002), and because of the
difficulties sometimes experienced in applying English categories to the phonological
features in an L2 speaker’s speech signal, I used some form of instrumental analysis
and/or a second opinion from another native Australian English speaker (also experienced
in analysing spoken English) to confirm the judgments in each of these areas.
However, even with these ‘safeguards’ in place, the subjective nature of the process of
analysing the speech signal was at times very frustrating. For example, as indicated in
Chapter 3 (Section, 3.5.2.2) on a small number of occasions, three different listeners (the
phonetician, myself, and a third independent listener), all of whom were experienced in
phonetic transcription, had a different opinion on how a particular section of speech
should be transcribed. Bent et al. (2007:344) also acknowledge the difficulties inherent in
the process of transcribing spoken English in their comment that, ‘although transcription
methodology has proved useful and has a long precedent, it is inherently subjective and
no matter how narrow the transcription, it is likely to reflect transcriber biases to some
extent’. They recommend that, in future studies, the acoustic analysis of the speech signal
may enhance this process, a recommendation also put forward by Ball and Rahilly (2002:
334) in their support for ‘the marriage of impressionistic and instrumental description’ in
transcribing and analysing the speech signal. Important to the design of future studies,
therefore, is the consideration of approach to be taken in order to provide a more
objective and reliable analysis of the speech signal. It seems that both perceptual
judgments and instrumental analysis may be needed to achieve this goal.
5.4.2.3.3

Identifying sites of reduced intelligibility

In this study I drew on evidence from a number of different data sources to identify sites
of reduced intelligibility (see Chapter 3, Section 3.5.1.3), including listener comments
related to their difficulties in identifying a speaker’s intended words. To be able to
comment about difficulties they were experiencing, however, the listeners had to be
aware of those difficulties, and aware of the knowledge they were drawing on to resolve
them. To communicate this awareness to me, they had to comment on what they were
thinking about during this whole process. It is possible that, on some occasions, the
process of drawing on context or utterance meaning to identify a word may have been so
automatic for the listeners that they were unaware of what they were doing, and were
therefore unable to comment on it. It is also possible that they were aware to some extent
of what they were doing, but just failed to comment on it. On such occasions, the location
of a site of reduced intelligibility would have been missed. In this study I questioned the
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listeners about the difficulties they had transcribing the speakers’ intended words.
Questioning them about why a particular utterance was easy to transcribe may shed some
light on the locations of sites that otherwise might be missed.

Our understanding of the complex nature of reduced intelligibility gained from this study,
not only has important implications for researchers, but also for teachers working with L2
speakers who want to improve their intelligibility.

5.5 Implications for teachers
In discussing the implications of the findings for teachers working with L2 speakers who
want to improve their intelligibility, I consider each implication, first as it applies in
general, and second as it applies to the specific speakers in this study.
1. General: When establishing pedagogical priorities, teachers should first
consider the speakers’ intended audience. If NSE listeners26 are the intended
audience, the phonological features of greatest importance to intelligibility are the
standard production of syllable stress patterns, and the standard production of the
segments in the strong syllables within those syllable stress patterns.
Specific: The speakers’ intended audience were NSE listeners, and thus for all
three, the production of standard syllable stress patterns and standard segments in
strong syllables is important to their intelligibility.
2. General: Different L2 speakers will have different needs, and teaching goals
may differ for individual speakers. If non-standard segments are more of an
issue for a particular speaker than non-standard syllable stress patterns, then the
standard production of segments would be the priority. Similarly, if non-standard
syllable stress patterns were more the issue, then their standard production would
be the priority.
Specific: Non-standard segments in strong syllables had the greatest impact on
intelligibility for all three speakers (see Chapter 4, Section 4.2.2). Thus, to
improve their intelligibility, an improvement of their production of these segments
26

I cannot comment on implications for speakers who have listeners from L1 backgrounds other than
English because the listeners in this study were NSE listeners
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would be the priority for each of them. Each of the speakers, however, also had
non-standard syllable stress patterns that contributed to reduced intelligibility
(Speaker C more so than Speakers K and V; see Chapter 4, Section 4.2.1), so
working to improve their production of these also warrants attention.
3. General: Teaching goals related to the improvement of the production of
syllable stress patterns may differ for individual speakers according to their
L1 background (although not all speakers from the same L1 background are
identical). For a syllable stress pattern to be a trustworthy source of information
for NSE listeners, the number of syllables, and the pattern of strong and weak
syllables need to be standard, both across a series of words, and within individual
multisyllabic words. Depending on their L1 background, L2 speakers may have
difficulty with the standard production of the number of syllables, the pattern of
strong and weak syllables, or a combination of both. For the pattern of strong and
weak syllables to be a trustworthy source of information for NSE listeners, it is
important that syllables are produced in a way that makes the distinction between
strong and weak syllables clear and unambiguous. As discussed in Chapter 2
(Section 2.4.1), the phonetic correlates of strong and weak syllables may be
different for speakers from different L1 backgrounds. It is therefore important that
L2 speakers learn how to produce both strong and weak syllables using the
phonetic correlates that relate to English.
Specific: In order to ensure that their syllable stress patterns are a trustworthy
source of information for their intended audience, all three speakers need to
improve their production of the pattern of strong and weak syllables in
multisyllabic words, and to ensure that their distinction between strong and weak
syllables are clear and unambiguous for an NSE listener. In addition to this,
Speaker C needs to work on producing words without adding an extra syllable to
the end. Speakers K and V would not need to focus on improving this aspect of
their speech production, since non-standard added syllables had minimal impact
on their intelligibility (see Chapter 4, Section 4.2.1).
4. General: Teaching goals related to the improvement of the production of
segments in strong syllables may also differ for individual speakers according
to their L1 background. Any non-standard consonant or consonant cluster in the
initial position of a strong syllable has the potential to mislead NSE listeners, as
does any non-standard vowel in a strong syllable. In order to ensure that segments
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in strong syllables are a trustworthy source of information for NSE listeners,
therefore, the standard production of any consonant or consonant cluster and any
vowel that can occur in a strong syllable should be a priority. However, L2
speakers from different L1 backgrounds will have difficulty producing different
consonants and vowels. Close attention should be paid to the standard production
of consonants or consonant clusters that occur at the beginnings of words starting
with a strong syllable, because these represent a particularly important source of
information for them. Similarly, any non-standard vowel in a strong syllable has
the potential to mislead NSE listeners, but close attention should be paid to the
standard production of the vowel in the strongest syllable in any one pause group,
because these too are a particularly important source of information for them.
Specific: Different priorities tailored to each individual speaker should be
established, since the mix of non-standard segments in strong syllables that
contributed to reduced intelligibility was not necessarily the same for each. For
Speaker V, improvement in the production of syllable final consonants in the word
final position would be the priority, with particular attention paid to his tendency
to delete word final consonants and consonant clusters, to add /s/ or /z/ to the ends
of words, and to reduce word final consonant clusters containing /n/. For Speakers
K and C, however, improvement in the production of vowels would be the
priority, where, with the exception of the shared priority of improving the
production of /e/, Speaker K would have different priorities (/e/, /æ/, /Ǣ/) to those
of Speaker C (/e/, /aǺ/, /Ǻ/). Similarly, although the need to improve the production
of syllable initial consonants would apply to all three speakers, each would have
their own individual priorities in this respect: Speaker K needs to improve his
production of /l/ and make it sound distinct from his production of /r/, Speaker C
needs to improve her production of /v/ and make it sound distinct from her
production of /w/, and Speaker V needs to increase the amount of aspiration he
produces with /p/.
As noted in Section 5.1.3, Speaker C’s tendency to add syllables to the ends of
words might be related to a difficulty in producing word final consonants. Thus,
Speaker C, like Speaker V, may have the improvement of word final consonants
as a priority. However, the teaching approach for each would be different because
of the different manifestation of the difficulty in each speaker; that is, Speaker V
produced the word final consonants in a non-standard way, while Speaker C
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tended to produce the word final consonants in a standard way, but added /ů/ to
them.
In addition to the above implications, the findings indicate that the process of improving
an L2 speaker’s intelligibility may need to incorporate a number of different changes
before results are evident. Improving an L2 speaker’s intelligibility may not be a simple
task, since more than one non-standard phonological feature is likely to contribute to
reducing a speaker’s intelligibility at any one time. An improvement in the production of
a particular feature may therefore not necessarily lead to immediate results, as there may
be other non-standard phonological features remaining that continue to contribute to
reducing the speaker’s intelligibility. Furthermore, it makes little sense to focus on just
the production of segments or just the production of syllable stress patterns, even though
one might be given a higher priority than the other (see point 2 above). Both the syllable
stress pattern and the segments in the strong syllables within that pattern are important to
intelligibility for NSE listeners, and the non-standard production of either will mislead
them and reduce intelligibility. Improving the production of syllable stress patterns but
not the production of segments will not necessarily result in an improvement of
intelligibility. Likewise, to improve a speaker’s production of segments in strong syllables
and make them an accurate and trustworthy source of information for NSE listeners to
rely on, not only do the segments need to be produced in a standard way, but the strong
syllables themselves need to be in the right place in the syllable stress pattern, and they
need to be produced in a clear way that unambiguously differentiates them as strong from
the other syllables around them.

5.6 Concluding remarks
The findings of this study have contributed to our theoretical understanding of the
complex nature of reduced intelligibility, and what is actually measured when listener
orthographic transcriptions are used to calculate intelligibility scores. The findings have
highlighted the two-way nature of reduced intelligibility and the ways in which nonstandard suprasegmental and segmental features combine and interact with both standard
and other non-standard phonological features to reduce intelligibility. They also highlight
the complex process a listener might go through when orthographically transcribing a
spoken utterance.
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For the participants in this study, intelligibility was reduced because the listeners applied
NSE speech processing strategies to the non-native speech signal produced by the
speakers, and in doing so, relied on features in that speech signal that were non-standard
to identify the speakers’ intended words. The extent to which different non-standard
phonological features contributed to each speaker’s reduced intelligibility was related to
the extent to which the features the listeners relied on were produced in a non-standard
way by the speaker, and therefore to what both the listeners and the speaker brought to
the task. Furthermore, the findings indicate that the extent to which different non-standard
phonological features were implicated may be related to the mismatch between listener
and speaker L1 background.
In applying NSE speech processing strategies to the non-native speech signal produced by
each speaker, the listeners always relied to some extent on both suprasegmental and
segmental features in the speech signal, but relied most consistently on the speaker’s
syllable stress pattern and the segments produced in the strong syllables within that
syllable stress pattern. The syllable stress patterns produced by all three speakers were a
relatively more accurate, and therefore more trustworthy, source of information for the
listeners than the production of segments in strong syllables, and it was the non-standard
production of segments in strong syllables that had the greatest impact on intelligibility
for all three.
The methodology developed for this study, as well as allowing me to explore the complex
processes a listener might go through to provide an accurate transcription of a spoken
utterance, provides us with an approach that complements other methods that have been
used to investigate the impact of non-standard phonological features on L2 speakers’
intelligibility. While I recognise that this methodology is both complex and time
consuming, and acknowledge that the small number of participants in this study limits the
extent to which the findings can be generalised, such a design allowed for the detailed
exploration of the complex nature of reduced intelligibility. Investigating the contribution
of non-standard phonological features to reducing L2 speakers’ intelligibility is not a
simple task, and it is my hope that the insights provided by the findings of this study will
influence both the direction taken and the methodologies employed in subsequent studies,
so that L2 speakers who want to improve their intelligibility can benefit from teaching
based on empirical evidence.
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Appendix A
Examples of editing used in transcription
utterances produced by each L2 speaker
A.1 Examples of editing to delete repetitions
Speaker K, utterance 4
Unedited:

That’s why they treasure the loyalty between king and [king and] their
servant.

Edited:

That’s why they treasure the loyalty between king and their servant.

Speaker C, utterance 11
Unedited:

Their parents can’t provide the tuition so, no, they can’t [they can’t] go to
school.

Edited:

Their parents can’t provide the tuition so, no, they can’t go to school.

Speaker V, utterance 21
Unedited:

They want to study abroad if they [they] have possibility.

Edited:

They want to study abroad if they have possibility.

A.2 Examples of editing to delete corrections
Speaker K, utterance 22
Unedited:

The ability to solve mathematic questions [in h.....] as an high school
student is [second or] first or second highest level in the world.

Edited:

The ability to solve mathematic questions as an high school student is first
or second highest level in the world.
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Speaker C, utterance 51
Unedited:

I think I didn’t study [a lo.....] enough.

Edited:

I think I didn’t study enough.

Speaker V, utterance 6
Unedited:

They have to study again and [take a.....] wait until the next years.

Edited:

They have to study again and wait until the next years.

A.3 Examples of editing to delete hesitations
Speaker K, utterance 38
Unedited:

The first two years of [uni.....] university we play.

Edited:

The first two years of university we play.

Speaker C, utterance 43
Unedited:

In one [es.....ah.....exhibition.....is right?] exhibition the La Trobe
University [uh] introduce [ah.....introduce.....ah.....what.....w] how
about LaTrobe University?

Edited:

In one exhibition the La Trobe University introduce how about La Trobe
University?

Speaker V, utterance 5
Unedited:

We call it compulsory education, from six years of age to [fift.....da]
fifteen.

Edited:

We call it compulsory education, from six years of age to fifteen.

167

A.4 Examples of editing to delete filled pauses
Speaker K, utterance 15
Unedited:

The first two thing, primary school and middle school, is [.....mmm]
provided by government.

Edited:

The first two thing, primary school and middle school, is provided by
government.

Speaker C, utterance 4
Unedited:

Some university [ah] has double degree but not so many university has
double degree.

Edited:

Some university has double degree but not so many university has double
degree.

Speaker V, utterance 11
Unedited:

Actually I have been [ah] studying in [ah] agriculture [ah] science such as
[um.....ah] the plant diseases, plant protection.

Edited:

Actually I have been studying in agriculture science such as the plant
diseases, plant protection.

A.5 Examples of editing to delete non-speech noises and
the interviewer’s speech
Speaker K, utterance 42
Unedited:

Even if you are very clever or very brilliant or very unique in your field it
doesn’t [mm (interviewer)] care or matter.

Edited:

Even if you are very clever or very brilliant or very unique in your field it
doesn’t care or matter.
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Speaker C, utterance 14
Unedited:

In some family [uh] the parents [tongue click] have a poor life.

Edited:

In some family the parents have a poor life.

Speaker V, utterance 61
Unedited:

In Vietnam [I’m.....cough] I was working on [ah…..mm] molecular plant
pathology.

Edited:

In Vietnam I was working on molecular plant pathology
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Appendix B
Utterances presented to the listeners
B.1 Transcription utterances produced by Speaker K
1.

Basically Korean culture is based on Confucianism.

2.

They treasure the nature.

3.

According to Confucianism Korean people treasure western way of
gentlemanship.

4.

That’s why they treasure the loyalty between king and their servant.

5.

Each hierarchy has their own order or their own loyalty or their own way of doing.

6.

Roughly speaking we are at this moment two dominant influence on whole system
Korea.

7.

Basic way of thinking basic sentiment is based on Confucianism.

8.

Before 1945 the Korea wasn’t developed.

9.

Right after we have liberated from Japanese colonisation government we started to
westernise.

10.

There are so many clashes between Korean traditional way of thinking and
American way of doing.

11.

In terms of education we still believe in Confucius way of doing.

12.

Let me tell you something about proverb concerning to education.

13.

The Korean people treasure education most more than anything.

14.

Every parents in Korea they contribute themself to their children.

15.

The first two thing primary school and middle school is provided by government.

16.

The best investment for the decade is to plant trees.
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17.

Trees provide us so many things from fruit to fossil fuels.

18.

Before start the main class we have to prepare and study by myself.

19.

Korean education is that terrible.

20.

Education is the best measurement for their social status.

21.

From primary school to high school there are so many tasks.

22.

The ability to solve mathematic questions as an high school student is first or
second highest level in the world.

23.

It doesn’t matter you like mathematics or not but you have to do that still.

24.

They just suffering from so many tasks from school.

25.

They don’t really care about their own personal interests or characteristics other
thing else.

26.

If I get proper education from huge education system in Korea I am supposed to
be a doctor.

27.

They teach us from philosophy ethics aesthetics logic and chemistry.

28.

Before you enter university you suffer.

29.

As soon as you get in university you are free.

30.

They just got liberated from the official stress from high school.

31.

They lose so many opportunity to get their path straight for to the future.

32.

They are just liberated from stress so that’s why they easily get disoriented.

33.

I had very bad luck in exam for entering university.

34.

The reason why I was suffer so much at the time was I lost my expectation.

35.

I wasn’t mature to stand so much stress.

36.

They just give the tasks assignments and exam to everybody with exactly the same
format.
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37.

They don’t have enough result from their education expectancy.

38.

The first two years of university we play.

39.

Last two years as an junior and senior we have to prepare to get job.

40.

Through media I can spread out my idea and my motto.

41.

They just make it same.

42.

Even if you are very clever or very brilliant or very unique in your field it doesn’t
care or matter.

43.

It’s very sad.

44.

The field that I’m interested in is especially media.

45.

To be a critic I have my own guideline or some kinds of reference.

46.

Germany is famous for the philosophy idealism or critical theory.

47.

Before 1992 we don’t have people’s government in Korea.

48.

There were just military government.

49.

Everybody wants to get some kinds of command in English.

50.

I search article from internet.

51.

Everybody believes English is best means to get higher position.
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B.2 Transcription utterances produced by Speaker C
1.

Actually I’m not familiar with Australian’s education system.

2.

I just know a little but I think it’s a different from China.

3.

Some place may be for five years just five years.

4.

Some university has double degree but not so many university has double degree.

5.

It’s not like Australia university.

6.

In Chinese university just has one degree basic bachelor degree.

7.

Someone maybe choose others degree to study.

8.

If we are outstanding student excellent student we can get a scholarship.

9.

The university will evaluate our results and give outstanding students scholarship.

10.

Actually some childrens are study very well are excellent student.

11.

Their parents can’t provide the tuition so no they can’t go to school.

12.

In country many children don’t go to work miss school just

because they are

poor
13.

Every parent expect their children to live well.

14.

In some family the parents have a poor life.

15.

From the primary school to middle school they will have exam a test.

16.

From high to university also have a test.

17.

In China the middle school are divided good middle school or bad middle school.

18.

And the bad school is not good not good condition.

19.

In bad condition middle school the environment is not very good.

20.

The students can’t focus on themselves to study.
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21.

In the good condition middle school the students focus on themselves to study.

22.

They just want to go to the good conditions high school.

23.

They can’t study very well.

24.

After middle school they will have a test to high school.

25.

In the first year I have to study eight subject.

26.

In the second year we have choose divided science and arts.

27.

I study science.

28.

In the second year you divide science and arts.

29.

In my high school every students must live in the high school.

30.

Just depend on the last exam.

31.

They are not refer to the previous exam.

32.

It’s like me I choose the science so I will test the Chinese English mathematics
and physics.

33.

I went to the north part of university in my city.

34.

I will choose six subject in one semester.

35.

I studied in the university for four years.

36.

Every semester we will have the exam.

37.

It’s relative to our subjects.

38.

I graduated in 2000.

39.

After graduating I didn’t find a job relative to my subjects.

40.

I should prepare for material to apply for La Trobe University.

41.

Actually I have not much work experience.

42.

Before I come here actually I didn’t know about La Trobe University.
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43.

In one exhibition the La Trobe University introduce how about La Trobe
University?

44.

It lies in Melbourne.

45.

In that exhibition I know about La Trobe University a little.

46.

I just know the city the Melbourne Sydney and Queensland.

47.

Actually I don’t know a lot.

48.

But agent recommend me to come here to choose this university.

49.

We sign the contract.

50.

Maybe they are confident to provide me to come here.

51.

I think I didn’t study enough.

52.

I’m not sure now depend on the end of this Master.

53.

Just in one level in one grade maybe there have ten classes.

54.

In one primary school they have six level.

55.

Somes place maybe has a small primary school.

56.

A government doesn’t provide the tuition.

57.

High school is very very hard.

58.

In one grade maybe there have 400 or 500 students.
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B.3 Transcription utterances produced by Speaker V
1.

The small child can come to the kindergarten at the age of three month old of age.

2.

The age entrance is six.

3.

At that level student have to study for five years.

4.

We call it universal graduation.

5.

We call it compulsory education from six years of age to fifteen.

6.

They have to study again and wait until the next years.

7.

If the student at the age of fifteen they don’t want to study more they can apply for
the vocational school.

8.

The entrance exam to the university is very very difficult.

9.

Each university they give something like a professional term of subjects.

10.

Student can have a lot of chance to apply for that but they have to sit for an exams.

11.

Actually I have been studying in agriculture science such as the plant diseases
plant protection.

12.

Some student have to study agricultural economics.

13.

At the first two years we have to study in some several subjects.

14.

We will divided into another professional subjects.

15.

I specialised in plant protection.

16.

After graduation I apply for the plant quarantine office.

17.

I have moved there for about six months.

18.

And I work in the institute of genetics agricultural genetics.

19.

After graduate from the universities you can apply for postgraduate degree
immediately if you got a good result.
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20.

You can apply for jobs and do work for several years.

21.

They want to study abroad if they have possibility.

22.

I think USA the first choice.

23.

I mean the post graduate degrees.

24.

We take several subjects such as foreign language.

25.

The Vietnamese people is not rich so the money they pay for the university is not
so high.

26.

They send their children.

27.

They got a favourable condition to study.

28.

They got the supporting from family.

29.

That kind of subject is put in the education system in the primary school.

30.

Now people they pay much attention about art for young children at the school.

31.

We got the description from one to ten.

32.

If you got five and above that means you pass.

33.

At the end of the academic year the teacher have to review the records of that
student.

34.

They decided that student can go further or stop.

35.

I mean the whole of the subjects.

36.

We haven’t achieved much success in that area.

37.

If the private school they have only several classes.

38.

The number of student can raise up to one thousand something.

39.

Several years ago the Vietnamese government they allowed to be of the private
school.

40.

It not strongly developed because the tuition fee is very high.
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41.

The almost of Vietnamese people can’t afford to let the children to go to the
private school.

42.

I think some is good some is not good.

43.

Almost of the best teacher now teaching in public education system.

44.

In the private school they try to attract the best teacher by paying a lot of money.

45.

In Vietnam we got the Ministry of Education and Training.

46.

They control the academic system in Vietnam.

47.

They got a good relationship with a officer or some well known teacher.

48.

Each local area we got about one or two.

49.

The parent of that children have to pay extra money.

50.

At that private you have to pay money.

51.

Before came to Australia I have to got scholarship first.

52.

I sit for an exam of the Vietnamese government scholarship.

53.

After I got it I thought about USA Australia and Sweden.

54.

The Melbourne University is the one reply me first.

55.

She’s doing Master of Public Health.

56.

After she finish her exams she can have a holiday.

57.

I think the research is better than coursework.

58.

You can go deeper into your professional terms.

59.

You can get more understand.

60.

You cannot concentrate on one.

61.

In Vietnam I was working on molecular plant pathology.

62.

It involve in identification of plant pathogen.
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63.

The thing that cause disease.

64.

I have been working on rice.

65.

I have been sitting for that kind of exam.

66.

The preparation period took me about three years.

67.

The parent expects so much on their children.

68.

They wait three hours and three times.
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B.4 Utterances presented for task familiarisation
B.4.1 Utterances produced by a native speaker of English
1.

Primary school and secondary school are provided by the government and are
free.

2.

University entry depends entirely on Year 12 performance.

3.

During their primary school years children learn to read and to write and to do
basic mathematical skills.

4.

Schooling is compulsory for children up until the age of 15.

5.

When a child finishes primary school they enter treadray (/ɑtredreǺ/) poor.

6.

There are usually no exams in portry (/ɑpǤ:tri:/) sard (/sǡ:d/).

7.

In kindergarten the bises (/ɑbaǺsǩz/) learn to grebe (/gri:b/).

8.

After secondary chorn (/ȷǤ:n/) the children either go to mirk (/mǬ:k/) or they go on
to stitchray (/ɑstǺȷreǺ/) porna (/ɑpǤ:nǩ/).

B.4.2 Trial utterances produced by the L2 speakers
Speaker K
1.

I have to explain something about the Korean education system.

2.

To study media proper or deeper in every way I have to go there anyway.

Speaker C
1.

We first go to the primary school for six years.

2.

Mostly they start at maybe six years old or seven years old.

Speaker V
1.

And then they go to the secondary school.

2.

For example we have a transportation university.
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Appendix C
Sites of reduced intelligibility in the utterances
presented to the listeners
Pause groups that were sites of reduced intelligibility are marked in the following
utterances. The position of the pauses that marked the boundaries of these sites are
marked by using a forward slash ( / ), and the pause groups that were sites of reduced
intelligibility are underlined. In utterances where there are no pause groups underlined,
there were no sites of reduced intelligibility. The sites of reduced intelligibility that
formed the basis of the analyses presented in Chapter 4 are in bold (see Chapter 3, Section
3.5.5).

C.1 Transcription utterances produced by Speaker K
1.

Basically / Korean culture / is based on / Confucianism.

2.

They / treasure the / nature.

3.

According to Confucianism / Korean people / treasure / western way of /
gentlemanship.

4.

That’s why / they treasure / the loyalty / between king and / their servant.

5.

Each hierarchy / has / their own / order / or their own loyalty / or their own / way
of / doing.

6.

Roughly speaking / we are / at this moment / two / dominant / influence / on /
whole system / Korea.

7.

Basic / way of thinking / basic sentiment / is / based on / Confucianism.

8.

Before / 1945 / the Korea / wasn’t / developed.

9.

Right after we have / liberated / from / Japanese colonisation government / we
started to / westernise.

10.

There are so many clashes between / Korean / traditional way of thinking / and /
American way of doing.
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11.

In terms of / education / we still / believe in / Confucius / way of / doing.

12.

Let me / tell you something about / proverb / concerning / to / education.

13.

The / Korean people / treasure / education most / more than anything.

14.

Every parents in Korea / they / contribute themself / to their children.

15.

The first two thing / primary school and middle school is / provided by /
government.

16.

The best investment / for the / decade / is to / plant trees.

17.

Trees provide / us so many / things / from / fruit / to / fossil fuels.

18.

Before start / the main / class we have to / prepare / and / study by myself.

19.

Korean / education / is that terrible.

20.

Education is the / best / measurement / for their / social status.

21.

From / primary school / to high school / there are so many tasks.

22.

The / ability / to solve / mathematic / questions / as an / high school student / is /
first or second / highest level / in the world.

23.

It doesn’t matter / you like / mathematics or not / but / you have to do that / still.

24.

They just / suffering / from so many tasks / from school.

25.

They don’t really care / about their own / personal interests or / characteristics/
other thing else.

26.

If / I / get proper education / from / huge / education system in Korea /
I am supposed to be a / doctor.

27.

They teach us / from philosophy / ethics / aesthetics / logic / and chemistry.

28.

Before you enter / university / you suffer.

29.

As soon as you get in university / you are free.

30.

They just / got / liberated from / the official / stress / from high school.
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31.

They lose / so many opportunity / to get / their / path / straight for / to the future.

32.

They are just liberated from stress / so that’s why they easily / get / disoriented.

33.

I had very bad luck / in / exam / for / entering university.

34.

The reason / why I was / suffer so much at the time / was / I lost / my /
expectation.

35.

I wasn’t / mature / to stand / so much / stress.

36.

They just / give the tasks / assignments and / exam / to everybody / with / exactly
the same format.

37.

They don’t have enough / result / from their / education / expectancy.

38.

The first / two years of university / we / play.

39.

Last / two years / as an / junior and senior / we have to prepare / to get / job.

40.

Through media I can spread out my idea / and my / motto.

41.

They just / make it / same.

42.

Even if you are very / clever or very / brilliant / or very / unique / in your field / it
doesn’t / care or matter.

43.

It’s very sad.

44.

The field / that I’m interested in / is / especially media.

45.

To be a critic / I have / my own / guideline or some kinds of / reference.

46.

Germany is / famous for the / philosophy / idealism or / critical theory.

47.

Before 19 / 92 we don’t have / people’s government / in Korea.

48.

There were just / military government.

49.

Everybody / wants to get / some kinds of / command in English.

50.

I search / article / from internet.

51.

Everybody believes / English / is / best / means / to get / higher position.
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C.2 Transcription utterances produced by Speaker C
1.

Actually I’m not / familiar with / Australian’s /education / system.

2.

I just / know a little / but I think / it’s a different from / China.

3.

Some place may be for five years / just five years.

4.

Some university / has double degree / but not / so many / university has double
degree.

5.

It’s not like / Australia university.

6.

In Chinese university just has / one / degree / basic / bachelor degree.

7.

Someone / maybe choose / others degree / to study.

8.

If / we are / outstanding student / excellent / student / we can get a scholarship.

9.

The university will / evaluate / our results / and / give outstanding / students /
scholarship.

10.

Actually / some / childrens are / study very well / are / excellent student.

11.

Their / parents can’t provide the / tuition / so / no / they can’t go to school.

12.

In country many children / don’t go to work / miss school / just because they are
poor.

13.

Every parent / expect their children / to / live well.

14.

In some family the parents / have a / poor life.

15.

From the primary school to middle school / they will have exam / a test.

16.

From high to university also have a test.

17.

In China the middle school are / divided / good middle school or / bad middle
school.

18.

And the bad school is / not good / not good condition.

19.

In / bad condition / middle school / the environment is not very good.
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20.

The students / can’t focus on / themselves / to study.

21.

In the / good condition / middle school / the students focus on themselves / to
study.

22.

They just want to / go to the / good conditions high school.

23.

They can’t study very well.

24.

After middle school / they will have a test / to high school.

25.

In the first year / I have to study / eight subject.

26.

In the second year we have choose / divided science / and arts.

27.

I study science.

28.

In the second year / you divide science and arts.

29.

In my high school / every students / must / live in / the high school.

30.

Just depend on the last exam.

31.

They are not refer to the previous exam.

32.

It’s like me / I choose the science / so I will / test the Chinese / English /
mathematics / and / physics.

33.

I went to the / north / part of university / in my city.

34.

I will choose six subject / in one semester.

35.

I / studied in / the university for four years.

36.

Every semester we will have the / exam.

37.

It’s relative to our subjects.

38.

I graduated in / 2000.

39.

After graduating I / didn’t find a job / relative to my subjects.

40.

I should / prepare for / material / to apply for / La Trobe University.
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41.

Actually I have / not / much / work experience.

42.

Before I come here / actually I didn’t / know about / La Trobe University.

43.

In one / exhibition / the / La Trobe University / introduce / how about La Trobe
University?

44.

It lies in / Melbourne.

45.

In that exhibition / I / know about La Trobe University a little.

46.

I just / know the city the / Melbourne Sydney / and / Queensland.

47.

Actually I don’t know a lot.

48.

But agent / recommend me / to come here / to choose this / university.

49.

We sign the contract.

50.

Maybe / they are confident / to / provide me to come here.

51.

I think I didn’t study enough.

52.

I’m not sure now depend on / the / end of this Master.

53.

Just in one level / in one grade / maybe there / have / ten classes.

54.

In one primary school they have / six / level.

55.

Somes place maybe has a / small / primary school.

56.

A government / doesn’t provide the / tuition.

57.

High school is / very very / hard.

58.

In one grade maybe there have / 400 or / 500 students.
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C.3 Transcription utterances produced by Speaker V
1.

The small child / can come to the kindergarten at the age of three month old
of age.

2.

The age entrance is / six.

3.

At that level / student have to / study for / five years.

4.

We call it / universal / graduation.

5.

We call it compulsory education / from / six years of age / to fifteen.

6.

They have to study again and / wait until the next years.

7.

If / the / student / at the age of fifteen / they don’t want to study more / they can /
apply for / the vocational school.

8.

The entrance exam to / the university is very, very difficult.

9.

Each university / they / give / something like / a professional / term of subjects.

10.

Student can have a lot of chance to / apply for that / but they have to sit for an
exams.

11.

Actually I have been / studying in / agriculture / science / such as the plant /
diseases / plant protection.

12.

Some student have to study / agricultural / economics.

13.

At the first two years / we have / to study / in / some several subjects.

14.

We will divided into another / professional / subjects.

15.

I / specialised in / plant protection.

16.

After graduation / I / apply for / the plant / quarantine / office.

17.

I / have moved there for / about six months.

18.

And I work in the / institute of / genetics / agricultural genetics.
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19.

After graduate / from the universities / you can apply for postgraduate degree /
immediately / if you got a good result.

20.

You can / apply for jobs / and do / work for several years.

21.

They want to study abroad / if they have / possibility.

22.

I think / USA the first choice.

23.

I mean the post graduate degrees.

24.

We take / several subjects / such as / foreign language.

25.

The Vietnamese people / is not rich / so / the money they pay for the university is
not so high.

26.

They send / their children.

27.

They got a / favourable condition to study.

28.

They got the / supporting from family.

29.

That kind of subject / is put in the / education system in the primary school.

30.

Now people they / pay much attention / about art / for young children /
at the school.

31.

We got the / description from / one / to ten.

32.

If you got / five and above / that means / you pass.

33.

At the end of the / academic year / the teacher / have to / review /
the records of that student.

34.

They decided / that student can / go further / or / stop.

35.

I mean the / whole of the subjects.

36.

We haven’t achieved / much success in / that area.

37.

If the private school / they have only several / classes.

38.

The number of student can raise up to / one thousand / something.
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39.

Several years ago / the / Vietnamese government / they / allowed /
to be of the / private school.

40.

It not strongly / developed / because / the tuition fee is very high.

41.

The almost of Vietnamese people / can’t afford / to let the / children /
to go to the private school.

42.

I think / some is good some is / not good.

43.

Almost of the best teacher now teaching in / public / education system.

44.

In the private school / they try to attract / the best teacher / by / paying a lot of
money.

45.

In Vietnam / we got / the Ministry of / Education and Training.

46.

They / control / the / academic / system / in Vietnam.

47.

They got a good / relationship with a / officer or / some well known teacher.

48.

Each local / area / we got / about / one or two.

49.

The parent / of that / children have to pay / extra money.

50.

At that private you have to pay money.

51.

Before came to Australia / I have to / got scholarship first.

52.

I sit for an exam / of the / Vietnamese government scholarship.

53.

After / I got it / I thought about / USA / Australia and Sweden.

54.

The / Melbourne University is the one / reply me first.

55.

She’s doing Master of Public Health.

56.

After / she finish / her exams / she can have a holiday.

57.

I think / the / research / is better than coursework.

58.

You can go / deeper / into your professional terms.

59.

You can / get more understand.
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60.

You / cannot concentrate on one.

61.

In Vietnam / I was working on / molecular / plant / pathology.

62.

It involve in / identification of / plant / pathogen.

63.

The thing that cause disease.

64.

I have been working on / rice.

65.

I have been / sitting for that kind of exam.

66.

The preparation period / took me about / three years.

67.

The parent expects / so much / on their children.

68.

They wait / three hours / and / three times.
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Appendix D
Combining evidence from more than one data
source to identify sites of reduced intelligibility
Example 1
In this example evidence from transcription errors and comments indicated that pause
group containing the word suffer in utterance 34 produced by Speaker K was a site of
reduced intelligibility for all three listeners.
Utterance 34. The reason / why I was / suffer so much at the time / was /
I lost / my / expectation.
The evidence that indicated that this was a site of reduced intelligibility was as follows:
1.

The word suffer was transcribed inaccurately in both the first and second
transcriptions by all three listeners: Listener 1 transcribed it as the non-word
surpose in both transcriptions; Listener 2 as surplus in the first transcription, and
surprised in the second; and Listener 3 as surplus in both transcriptions.

2.

The listeners all commented that they found it difficult to identify the word. After
the first transcription Listener 1 commented: I don’t know what that surpose word
is. In making this comment she pronounced the word as /sǩɑprǢs/. After her
second transcription she commented: I still can’t identify that word, unless it’s
supposed to be purpose – Nuh, I can’t work it out. She then had another attempt
(different to the first attempt) to identify it: Something made him lose his
expectation. It sounded like /ɑsǤpǢs/.

Comments made by Listener 2 also indicated that the word was difficult for her to
identify. After her first transcription she commented: That might have been surprise but it
didn’t sound like [surprise]. She then transcribed the word as surplus. In her second
transcription she changed the word to surprised with no comment.
Similarly, Listener 3 also commented on her difficulty to transcribe the word, but not
until she had attempted to transcribe it in her second transcription. She commented after
transcribing it as surplus the second time: I don’t know that that’s surplus. It sounds like
he had a problem and he lost his goal but why he was surplus I don’t know. I don’t think
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that’s the right word. I don’t know why he would say that but that was what I was
hearing.
In the above example, there was agreement across all listeners that the word suffer was
difficult to identify, and information from more than one source confirmed this for each
listener. Sometimes the location of a site of reduced intelligibility was not so
straightforward, and, as shown in the following example, on occasions the only evidence
for the location of a site was a transcription error.

Example 2
In this example the only evidence that the word command was difficult for Listener 1 to
identify in utterance 49 produced by Speaker K was a transcription error in just one
transcription.
Utterance 49. Everybody / wants to get / some kinds of / command in English.
Listener 1 transcribed the word command as comment but made no comment other than:
Yeah. I think that’s alright, and opted not to hear the utterance a second time. This in
itself was not enough evidence for the identification of a site of reduced intelligibility.
The evidence provided by Listener 1 was, however, supported by the responses by
Listeners 2 and 3. Listener 2 did exactly the same thing as Listener 1, and transcribed the
word as comment, making no comment other than: That’s it. That’s fine. Listener 3 also
transcribed the word as comments in her first transcription and comment in her second. I
considered the combined evidence provided by all three listeners (i.e., they all heard it to
be a different word, and all heard it as the word comment) to indicate that this word was
difficult to identify, and thus the pause group containing it was a site of reduced
intelligibility.
In each of the above examples, evidence for a possible site of reduced intelligibility
includes a transcription error. In the following example, there are no transcription errors,
but listener comments provide evidence for the location of a site of reduced intelligibility.

Example 3
In this example all three listeners transcribed the word economics accurately when
listening to utterance 12 produced by Speaker V:
Utterance 12: Some student have to study / agricultural / economics.
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However, comments made by each of the listeners indicated that although transcribed
accurately, the word was not necessarily easy to identify. Listener 1 commented: He
meant economics but his pronunciation of it was different. However, she was unable to
demonstrate how it was different and opted not to hear the utterance a second time.
Listener 2 provided some more information in the comments she made following her first
transcription: I actually heard economics (she pronounced this as /i:ɑkǢnǩɕmǺks/) but I’ve
written economies but it could be economics. Economics has a different stress so we’d
say /ekǩɑnǢmǺks/ rather than /i:ɑkǢnǩmǺks/. But then when he got to the end he had the
/ks/ so it probably was economics. She also transcribed the word accurately in her second
transcription but commented: I think he means economics so I should put down
economics. He definitely has the C and because that is probably what they’re studying –
economics as a subject. Comments by Listener 3 indicated that she was also confused by
this word, even though she transcribed it accurately in her first transcription. While
completing her second transcription she whispered to herself: economies, economics,
economies. She then changed the word economics that she had transcribed in her first
transcription to economies in her second, and commented: He could’ve been wanting to
say the first word and ended up with the second one.
In all of the above examples, the sites of reduced intelligibility applied for all three
listeners. In the following example, evidence for a site of reduced intelligibility was
provided by just one of the listeners. When this was the case, a site of reduced
intelligibility was identified only if the single listener’s response provided evidence form
more than one data source.

Example 4
In this example Listener 2 indicated that the word basic in utterance 7 produced by
Speaker K was difficult to identify, even though she had transcribed it accurately and
there was no indication from the other listeners that they had found the word difficult to
identify:
Utterance 7.

Basic / way of thinking / basic sentiment / is / based on /
Confucianism

Listeners 1 and 3 transcribed the word basic accurately with no comment. Listener 2,
however, provided two types of evidence that the word was difficult to identify: she
hesitated at the start of her first transcription, and commented that she had used context to
identify the word. When I mentioned that she had hesitated at the beginning of the
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transcription she commented: The first basic wasn’t very clear but it was clearly basic
once he said way of thinking. Thus, the pause group containing the word basic was
identified as a site of reduced intelligibility for her.
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Appendix E
Symbols used to represent segments produced at
sites of reduced intelligibility
The symbols and examples presented here are taken from Underhill (2005: xii).

Vowels

Consonants

i:

ǡ:

p

s

see

ask

pen

so

Ǻ
sit

Ǣ
on

b
bee

z
zoo

Ț
good

Ǻǩ
here

t
ten

ȓ
she

u:
two

eǺ
eight

d
do

Ȣ
pleasure

e
egg

Țǩ
cure

ȷ
chair

m
me

ǩ
away

ǤǺ
boy

ȴ
just

n
nine

Ǭ:
her

ǩȚ
no

k
can

ŋ
long

Ǥ:
four

eǩ
there

g
go

h
house

æ
cat

aǺ
my

f
five

l
love

Ȝ
up

aȚ
now

v
very

r
right

θ
thing

w
we

ð
this

j
yes
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Appendix F
Examples of non-standard phonological features
implicated in misleading the listeners
F.1 Non-standard syllable stress patterns
Each of the listeners was misled to some extent by a non-standard syllable stress pattern
at sites of reduced intelligibility. The following examples illustrate how a syllable stress
pattern produced with a non-standard number of syllables (due to added or deleted
syllables) or a non-standard pattern of strong and weak syllables misled the listeners.

Example 1
V,65. I have been  I haven’t been
[hæ][v
hæ][vǩ
hæ][vǩ]

S w
In Example 1, all three listeners responded in the same way to Speaker V’s production of
the word have. They were misled by a non-standard added syllable (the result of vowel
epenthesis) in Speaker V’s production of the word, and all heard him to say the word
haven’t, a word with the same number and pattern of strong and weak syllables as that
produced by the speaker.

Example 2
K,44. especially media  a special media
[ǩ][spe][ȓǩ
][spe][ȓǩl]
ȓǩl]

w s

w

In Example 2, the listener was misled by the deletion of the final syllable in Speaker K’s
production of the words especially, and heard him to say the words a special, two words
that have the same number and pattern of strong and weak syllables as that produced by
the speaker.
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Example 3
V,12. economics  economies
[e][k
e][kǢ
e][kǢ][nǩ
][nǩ][mǺ
][mǺks]

w S w

s

In Example 3, two of the listeners responded in the same way to Speaker V’s production
of the word economics. They were both misled by the non-standard pattern of strong and
weak syllables in Speaker V’s production of the word economics, and both heard him to
say the word economies, a word that has the same number and pattern of strong and weak
syllables as that produced by the speaker.
As discussed in Chapter 2 (Section 2.3.1) variation in vowel production reinforces the
perception of syllable strength. It can be seen from the phonetic transcription provided in
Example 3 that Speaker V’s non-standard production of the second syllable as strong
when it should be weak was accompanied by a full vowel (/Ǣ/). Similarly, his nonstandard production of the third syllable as weak when it should be strong was
accompanied by a reduced vowel (/ǩ/). Thus, in this example, when the listeners were
misled by a non-standard pattern of strong and weak syllables, the vowel changes
accompanying the non-standard strength would also have contributed to misleading them.
Likewise, where a listener was misled by a non-standard number of syllables as in
Examples 2 and 3 above, vowel changes accompanying added or deleted syllables would
also contribute to misleading them; in Example 1, where a (non-standard) syllable was
added, a vowel (/ǩ/) was also added, and in Example 2, where a syllable was deleted, a
vowel (/i:/) was also deleted.
In Examples 1, 2 and 3 above, the listeners were misled by a non-standard syllable stress
pattern, but the speaker’s production of consonants and vowels (other than the vowel
changes accompanying the non-standard syllable stress pattern) in each of the target
words was standard. At some sites, however, the listeners were misled by non-standard
segments.
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F.2 Non-standard segments
All listeners were misled to some extent by non-standard segments including nonstandard syllable initial consonants, vowels, and syllable final consonants in strong and
weak syllables. As shown in the following examples, there were instances where the
listeners were misled by a combination of non-standard segments and a non-standard
syllable stress pattern, and those where the syllable stress pattern they were relying on
was standard, so only non-standard segments misled them. In Examples 4 and 5 below,
the listeners were misled by a combination of a non-standard syllable stress pattern and
non-standard segments.

Example 4
K,18. before start  people start
[pi:][pǤ
[pi:][pǤ]

s

w

In Example 4, all three listeners were misled by the combination of a non-standard
syllable stress pattern and non-standard consonants in Speaker K’s production of the word
before. They all identified the word as people, a response where both the non-standard
syllable stress pattern (with an accompanying vowel change) and non-standard
consonants produced by Speaker K were replicated. In the non-standard syllable stress
pattern that misled the listeners, the first syllable was produced as strong with a full vowel
rather than weak with a reduced vowel, and the second syllable produced as weak rather
than strong. The non-standard consonants that misled the listeners were the initial
consonant of the (non-standard) strong syllable (/p/ was produced rather than /b/), and the
initial consonant of the (non-standard) weak syllable (/p/ was produced rather than /f/).

Example 5
C,10. excellent student  excited student
[ek][saǺ
[ek][saǺ][lǺ
][lǺn][tǩ
n][tǩ]

w

S w w

In Example 5, the listener seems to have been misled by the combination of a nonstandard syllable stress pattern and a non-standard vowel in Speaker C’s production of the
word excellent. The listener identified the word as excited, a response where non-standard
phonological features of the syllable stress pattern and a non-standard vowel were
replicated. The features of the non-standard syllable stress pattern that misled the listener
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were the non-standard strength of the first syllable - produced as weak rather than strong and the non-standard strength of the second syllable - produced as strong with a full
vowel rather than weak with a reduced vowel. The vowel that misled her was the vowel in
the non-standard strong syllable (/aǺ/), for as well as being full rather than reduced, it was
also different to that expected if it were merely a vowel change accompanying the nonstandard strength (i.e., /aǺ/ was produced rather than the expected /e/). It seems therefore
that the listener was not only misled by the fullness of the vowel but was also misled by
its difference, and thus appears to have been misled by a combination of a non-standard
syllable stress pattern and a non-standard vowel.
In Examples 6 and 7, the syllable stress pattern the listeners were relying on was standard,
so they were only misled by non-standard segments.

Example 6
K,2

treasure  trader
[treǺ
[treǺ][dȻ
][dȻǬ]

S w
In Example 6, two listeners were misled by non-standard segments alone in Speaker K’s
production of the word treasure. Both listeners identified the word as trader, a response
where the speaker’s standard syllable stress pattern was replicated but where his nonstandard production of the vowel in the strong syllable (/eǺ/ rather than /e/) and the
consonant in the initial position of the weak syllable (/dȻ/ rather than /Ȣ/) were also
replicated. Thus, although the speaker’s syllable stress pattern did not mislead the listener,
the non-standard segments did. (As discussed in Chapter 3, Section 3.5.1.2, the third
listener, Listener 3, had met this word in an earlier utterance that provided context clues
that allowed her to identify it accurately. She was therefore able to identify it accurately
in this utterance).

Example 7
V,3.

at that level  at that leven
[le][vǩ
[le][vǩn]

S w
In Example 7, the listener was also misled by non-standard segments alone in Speaker
V’s production of the word level. She identified the word as the non-word leven
(pronounced /ɑlevǩn/), a response where the speaker’s standard syllable stress pattern was
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replicated but where his non-standard production of the consonant in the final position of
the weak syllable (/n/ rather than /l/) was also replicated. Thus, again, the syllable stress
pattern was not misleading but the non-standard segment was.
In Examples 4, 6, and 7, the listeners were misled by non-standard singleton consonants.
Examples 8 and 9 illustrate how listeners were misled by the non-standard production of
consonant clusters.

Example 8
K,10. there are so many clashes between  there are so many
crashes between
[kræ][ȓǺ
[kræ][ȓǺz]
ȓǺz]

S

w

In Example 8, two listeners were misled by the non-standard syllable initial consonant
cluster in the strong syllable in Speaker K’s production of the word clashes. This
consonant cluster was produced as /kr/ rather than /kl/, contributing to the listeners
identifying the word as crashes.

Example 9
V,10. chance  time
[ȷaǺn]

S
In Example 9, all three listeners were misled by the non-standard syllable final consonant
cluster in Speaker V’s production of the word chance. The consonant cluster was
produced as /n/ rather than /ns/ and this in combination with the non-standard vowel (/aǺ/)
contributed to the listeners identifying the word as time.
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F.3 The consequences
The listeners’ reliance on non-standard phonological features in the speech signal had an
impact on both lexical access and speech segmentation. With the exception of Example 2,
in each of the examples presented above, the non-standard phonological features in the
speech signal seemed to have had an impact on lexical access, but not on speech
segmentation, since the word boundaries were located correctly. In the following two
examples, as was also the case in Example 2, the listeners’ reliance on non-standard
phonological features in the speech signal seems to have had an impact on speech
segmentation, since the listeners located word boundaries in the wrong place.

Example 10
V.27. favourable condition to study  variable condition to study
[feǺ
[feǺ]~[vǤ
]~[vǤ][rǩ
][rǩ][bǩ
][bǩl]

s

S w

w

In Example 10, the listener’s reliance on a non-standard syllable stress pattern seems to
have contributed to the incorrect location of a word boundary. As discussed in Chapter 2
(Section 2.3.1.1) when the speech signal is unclear, NSE listeners rely on the rhythmic
properties of the speech signal to locate word boundaries and tend to incorrectly insert
word boundaries before strong syllables. In this example, the listener seems to have relied
on, and been misled by, non-standard rhythmic properties of the speech signal in this
process, as she incorrectly inserted a word boundary (shown as ~ in the example) before a
non-standard strong syllable; Speaker V produced the second syllable in the word
favourable as strong with a full vowel when it should have been weak with a reduced
vowel (or, as in the way some native speakers pronounce it, not there at all). Thus, by
inserting a word boundary before the strong syllable in this case, the listener seems to
have relied on the (non-standard) rhythmic properties of the speech signal, and has
inserted it before a strong syllable that should not have been strong (or even there) in the
first place.
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Example 11
V,58. professional terms  profession and terms
[pr
[prǩ][fe][ȓǩ
][fe][ȓǩ][n
ȓǩ][nǩ
][nǩn]

w

s w w

In Example 11, the listener’s reliance on a non-standard segment in the speech signal
seems to have contributed to her incorrect insertion of a word boundary before the last
syllable in Speaker V’s production of the word professional. In this attempt the listener
replicated the speaker’s (standard) syllable stress pattern, but seems to have been misled
by his non-standard production of /n/ rather than /l/ in the word final position. She seems
to have identified the last syllable of the word as and as a consequence of this, and has
thus identified two words (profession and) rather than one.
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Appendix G
The impact of non-standard segments in both
strong and weak syllables on intelligibility
The analysis presented in Figure F.1 shows the extent to which non-standard segments in
both strong and weak syllables contributed to reduced intelligibility for Speakers K, C,
and V. It can also be seen from Figure F.1 that, as was the case with non-standard
segments in strong syllables (see Chapter 4, Section 4.2.2), Speakers K and C show some
similarity in the non-standard segments in weak syllables that had a greater impact on
intelligibility, with Speaker V again presenting a different mix. In weak syllables, for
Speakers K and C non-standard syllable initial consonants seem to have been implicated
to a greater extent than the other segments, while for Speaker V it was non-standard
syllable final consonants that were implicate to the greater extent.

70
56.0

Vow el
50.0

60

25.0

26.1

30.6

13.9

15.3

1.4

2.0

10

5.7

8.0

12.5

26.0
18.0

30

31.8

40

20

Syllable final consonant

22.7

50

56.9

Syllable initial consonant

44.0

Percentage of sites of reduced intelligiblity
at which non-standard segment was
implicated

Figure G.1: The percentage of sites of reduced intelligibility for Speakers K, C, and
V at which non-standard syllable initial consonants, vowels, and syllable final
consonants in strong and weak syllables were implicated in misleading listeners
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Note. These categories are not necessarily mutually exclusive and at some sites and at some sites nonstandard segments from more than one category may have been implicated.
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