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1 Introduction

To what extent are different varieties of English addressed or integrated into English lan-
guage teaching (ELT)? Researchers within the fields of World English studies, applied lin-
guistics, and ELT studies have explored this question from different perspectives. A strong
consensus among these different research fields is that it is important to introduce learners
of English to the diversity of the language to prepare learners for today’s globalised world.

As a part of this discourse, this thesis offers a phonetic analysis of three different
varieties of English currently included in ELT textbooks used in German secondary schools
to evaluate the representation of these varieties in German ELT teaching materials. By using
a corpus-phonological approach to textbook analysis, this research offers a new approach
toward analysing the representation of different varieties in ELT teaching materials. Where
previous research focused on whether individual varieties of English were present in teach-
ing materials, this study focuses on how varieties of English are presented in these materials.
This corpus-phonological approach to analysing the representation of varieties of English in
teaching materials positions this study at the intersection of World Englishes research, cor-
pus linguistics, applied linguistics, and ELT research.

Section 1.1 introduces the concept of World Englishes, before elaborating on the im-
plications of the global spread of English on applied linguistics and ELT research. Section
1.2 provides insights into the curricular requirements of North Rhine-Westphalia that were
in place at the start of this study and evaluates which role World Englishes play. Section 1.3
presents previous research on the inclusion of different varieties in English teaching materi-
als and presents the corpus-based approach to textbook analysis of this study. The results of
different studies on the inclusion of varieties of English in ELT teaching materials will be
presented to establish the research gap this thesis aims to fill. Section 1.4 then introduces the

research question and provides an overview of the structure of this thesis.

1.1 World Englishes and English Language Teaching

English is often said to be the global language as “[it] has become part of the daily lives of
many people from diverse linguistic and cultural backgrounds, and this is also true in coun-
tries where it is not a primary language but functions as either a second language or has a

supranational function” (Galloway and Rose 2015: 11). According to Seargeant (2012: 50),



“close to two billion people — that is, almost a third of the world’s population — have a certain
competence in English.” The vast majority of these are non-native speakers of English (Sear-
geant 2010: 50). Between 350 and 380 million people have English as their first language
(Seargeant 2010: 49). While “[e]stimates of non-native English speakers are even more dif-
ficult to determine with anything approaching certainty” (Seargeant 2010: 49), it can be as-
sumed that there are roughly 600 million speakers who have English as a second language.
The number of English speakers who learn English as foreign language have been estimated
to be around one billion speakers (Jenkins 2015: 11).

Researchers have created many linguistic models to categorise the spread of English
worldwide, but one of the most popular models is the Three Circles Model by Braj B. Kachru
(1985). This model represents “the types of spread, the patterns of acquisition and the func-
tional domains in which English is used across cultures and languages” (Kachru 1985: 12).
The acquisition and use of English can be visualised in terms of three concentric circles
consisting of the Inner Circle, the Outer Circle and the Expanding Circle (Kachru 1985).

The Inner Circle consists of countries in which English is the first language for the
majority of people, so the US, the UK, Australia, Canada, and New Zealand belong to the
Inner Circle (Kachru 1985: 12). The different Inner Circle varieties of English are “typically
endonormative in orientation and norm-providing since they serve as models for the Ex-
panding Circle and partly also for the Outer Circle” (Buschfeld and Kautzsch 2020: 54).

In the Outer Circle, English is used as an official language in “countries like India,
Kenya, and Singapore” (Buschfeld and Kautzsch 2020: 54) and is often used in areas such
as education and administration (Kachru 1985: 13).

The Expanding Circle encompasses all countries that “do not necessarily have a his-
tory of colonization by the users of the [Inner Circle]” (Kachru 1985: 13). Countries such as
Germany, France, or Russia belong to the Expanding Circle. English is taught as a foreign
language in these countries (Kachru 1992: 3) and they often “lay no claim to an indigenous
variety of English and accept an exonormative standard” (D’Souza 1999: 272).

Many scholars have pointed out the limitations of this model (cf. Bruthiaux 2003,
Modiano 1999; Nelson 2011: 17-21; Seargeant 2012: 152-153). However, Kachru’s (1985)
Three Circles Model “still offers the most convenient framework (...) for thinking about
different kinds of English use” (Jenkins 2015: 15) and is therefore also used in this study.

In the field of ELT, there has traditionally been a significant emphasis on displaying
English as the language of the Inner Circle, as ‘native’ English has often been maintained as

the ‘standard’ in ELT (Galloway, 2017: x; Matsuda and Matsuda, 2018: 65). The



standardized varieties of American English and British English have commonly been
adopted as the instructional models and target varieties in ELT (Matsuda, 2013: 1; Matsuda
and Matsuda, 2018: 66), especially in contexts where English is used as a second or foreign
language (Bayyurt, 2018: 412; Matsuda and Friedrich, 2012: 23).

There are some practical reasons for this strong focus on Inner Circle varieties in
general, and British and American English in particular, in ELT. The standardized varieties
of British and American English are codified varieties of English (Matsuda, 2013: 1;
Matsuda and Friedrich, 2012: 22; Seargeant, 2012: 67), which means that, for example, nor-
mative grammar and pronunciation rules exist, and grammar books and dictionaries of these
varieties are available. Since Great Britain and the United States of America both have large
ELT industries, there is a high availability of teaching materials using either British or Amer-
ican English as the target variety and instructional model (Bhowmik, 2015: 143; Seargeant,
2012: 67).

Several ideological reasons also contribute to this focus on Inner Circle varieties.
Both reference varieties, British and American English, enjoy a high societal prestige and
international currency (Matsuda and Friedrich, 2012: 23; Seargeant 2012: 66) resulting in
favourable attitudes towards these varieties. Numerous attitude studies with key stakeholders
in ELT—for instance educators, teacher trainees, or language learners—have consistently
revealed that Inner Circle varieties of English, particularly British and American English,
are often preferred to Outer or even Expanding Circle varieties of English (cf. Davydova
2015; Hartmann 2021; Meer, Hartmann, and Rumlich 2021).

1.2 The Role of World Englishes in the Secondary School Curriculum in

Germany

This section examines the status of World Englishes in the German secondary school curric-
ulum, focusing on the curriculum for the lower level (Sekundarstufe I) at German grammar
schools (Gymnasium) in the state of North Rhine-Westphalia (NRW)—the relevant curricu-
lum for the textbooks analysed in this study. The curriculum presents competences students
should achieve at the end of year 6, the end of year 8, and the end of year 9.

Meer (2021) investigates how World Englishes are incorporated in the curricula for
German grammar schools (in 2018, the time of data collection) in all 16 German states. He
focuses on the explicit mention of specific varieties of English and English-speaking coun-

tries in the curricula. He also analyses how World Englishes are relevant in the development



of competencies required by the curriculum, such as communicative competence. The results
relevant to this study are presented in the following paragraphs. In instances when Meer
(2021) does not differentiate the results with regard to the individual states, the curriculum
for NRW (MSW NRW, 2007) is consulted to elaborate on the relevant results.

The only varieties of English explicitly mentioned in the curriculum are British and
American English (Meer, 2021: 92). The curriculum refers to three English-speaking coun-
tries: Great Britain, the United States, and Ireland (MSW NRW, 2007: 16; 22), while also
noting that one further English-speaking country should be covered, but without specifying
which country this should be (MSW NRW, 2007: 22). Meer (2021: 90) observes that
“[w]hile these references [to English-speaking countries] do not necessarily imply that stu-
dents will encounter specific varieties of English spoken in these countries as such, they
provide an overall idea of which Englishes students may potentially come in contact with.”
Therefore, German students of English at the lower level of NRW grammar schools are
likely only encountering Inner Circle varieties of English with a strong focus on British and
American English.

Meer (2021) also investigates specific examples of varieties of English or English-
speaking countries in the curriculum and considers how World Englishes implicitly contrib-
ute to or are mentioned in the descriptions of individual competencies. Overall, Meer (2021:
95-97) establishes that World Englishes predominantly play a role in acquiring communica-
tive competencies in audio- and audio-visual comprehension, as well as speaking.

In the category of audio- and audio-visual comprehension at the end of year 6, stu-
dents must be able to understand “easy standard language” (MSW NRW, 2007: 23, transl.).
At the end of year 8, they also have to be able to understand more heterogeneous speech in
the form of “easily recognizable pronunciation variants” (MSW NRW, 2007: 29, transl.). In
the sub-competence of speaking, students are required to be able to talk to both native- and
non-native speakers of English. Although these communicative encounters can at first occur
with prepared topics at the end of year 8 (MSW NRW, 2007: 29), students eventually have
to be able to communicate with both native- and non-native speakers even when unprepared
at the end of year 9 (MSW NRW, 2007: 36).

World Englishes are also represented in the competence of availability of linguistic
resources and language correctness within the subcategory of pronunciation and intonation.
The curriculum does not specify a language target for this competence for year 6 (MSW
NRW, 2007: 26), but in year 8, students should be able to understand and identify typical
pronunciation variants of British- and American English (MSW NRW, 2007: 32). No



explicit language target is mentioned for this competence in year 9; instead, students should
demonstrate correct pronunciation and intonation patterns (MSW NRW, 2007: 40). While
British- and American English are not always explicitly mentioned here, they still “tend to
function as the main target varieties in this context” (Meer, 2021: 96).

Overall, the curriculum displays a strong focus on Inner Circle varieties in general,
and British and American English in particular. This trend is perpetuated in teaching mate-

rials and observable in textbooks used at NRW grammar schools and world-wide.

1.3 Varieties of English in ELT Materials: a Corpus-Phonological Ap-
proach to Textbook Analysis

The central role textbooks play in language teaching and learning is indisputable (Matsuda
2012: 168; Nordlund 2016: 48). Textbooks and the respective audio materials “may provide
the major source of English language input” (Richards 2014: 19) for learners (see also:
Matsuda 2012: 168). Quality teaching materials are indispensable, especially in the context
of exposing learners to different varieties of English. “In order to effectively incorporate
linguistic and cultural diversity into English classrooms, the availability of well-designed
teaching materials is critical” (Matsuda 2013: 3).

The representation of World Englishes in ELT textbooks has been investigated for
many specific EFL (English as a foreign Language) contexts ranging from Japan (Matsuda
2002) and Hong Kong (Chan 2020) to European contexts (Syrbe and Rose 2018; Schild-
hauer, Schulte and Zehne 2020 for Germany, Kopperoinen 2011 for Finland, Vettorel and
Lopriore 2013 for Italy, and Lindqvist and Soler 2022 for Sweden), but also from a more
international perspective (Naji Meidani and Pishghadam 2013).

One of the aspects that has been intensively investigated in these studies is in how
far different varieties of English are included in the respective textbooks. Overall, a strong
focus on Inner Circle varieties of English and especially British and American English can
be observed in several studies. Kopperoinen (2011) showed that the audio materials of two
Finnish textbooks used at upper secondary schools strongly focus on Received Pronuncia-
tion and General American and only devote little space to both Outer and Expanding Circle
accents of English.

A diachronic investigation of ten textbooks used in Italian secondary schools be-

tween 2008 and 2013 revealed that all textbooks show “more or less explicit references to



both British ad [sic!] American English” (Vettorel and Lopriore 2013: 493), and the more
recent textbook editions also include other Inner Circle varieties of English (ibid.: 494).

Overall, a focus on Inner Circle accents in ELT textbook audio materials is quite
common in EFL contexts. Naji Meidani and Pishghadam (2013) explored four internation-
ally used textbooks that were published between 1994 and 2006. Overall, Outer- or Expand-
ing Circle accents of English were used, if at all, in less than 20% of the audio materials,
revealing a strong focus on Inner Circle accents in these teaching materials. This focus on
Inner Circle accents is also reflected in more local contexts. In his investigation of eight
textbooks used in Hong Kong secondary schools from two different publishers spanning a
timeframe from 1975 to 2012, Chan (2020) revealed a similar pattern of focusing on Inner
Circle accents of English: “[D]espite the recommendation of exposing students to different
English varieties (...), [native speaker] English is still the unquestioned choice of accents for
the listening materials in all the textbooks examined” (Chan 2020: 254-255).

A similar pattern can also be found in the German ELT context. Syrbe and Rose
(2018) analysed three state-approved textbooks used at secondary schools in NRW. All three
textbooks displayed a strong focus on Received Pronunciation within the audio materials.
Only a few instances of other Inner Circle varieties (American English, Australian English,
and South African English) and only individual instances of Outer Circle varieties (Jamaican
English and Nigerian English) or Expanding Circle varieties (Finnish English and Spanish
English) were present in the audio materials. A more recent study of German ELT textbooks
(Schildhauer, Schulte, and Zehne 2020) with one textbook used at the advanced secondary
school level and one textbook used at the intermediate secondary school level revealed again
a strong focus on Inner Circle accents of English — particularly Received Pronunciation and
General American — in the audio materials of the textbook used at the advanced secondary
school level. The textbook used at the intermediate secondary school level displayed a sim-
ilar focus on Received Pronunciation, but not so much on General American. Instead, other
Inner Circle accents as well as some Outer Circle accents of English were present in the
audio recordings.

In general, these previous studies on the representation of World Englishes in ELT
teaching materials reveal a strong focus on Inner Circle varieties of English. These studies
mostly focused on which varieties were included in either the textbooks themselves or the
audio materials. However, a more in-depth linguistic analysis of the representation of the

varieties of English present in these textbooks has not yet been conducted. This thesis aims



to fill that gap by providing a new approach to analysing the representation of different va-
rieties of English in ELT textbooks.

This thesis takes a corpus-phonological approach to textbook analysis with a focus
on the representation of different varieties of English. A textbook corpus consisting of eight
secondary school textbooks used in NRW and encompassing speech samples from Austral-
ian English, British English, and American English has been compiled for this thesis. On the
basis of acoustic- as well as auditory analyses, the representation of three select varieties of
English in EFL textbook audio materials will be investigated.

While previous research of textbook audio materials either only focused on the oc-
currence of different accents of English or has solely focused on auditory analyses of differ-
ent accents of English (cf. Kopperoinen 2011; Schildhauer, Schulte and Zehne 2020; Syrbe
and Rose 2018), an acoustic analysis of vowels and an auditory analysis for rhoticity has
been selected for this approach. Thus, this thesis offers a more detailed analysis of the rep-
resentation of different accents of English by exploring how salient accent features of the
varieties under discussion are portrayed.

This research therefore contributes to the discourse around the global orientation of
textbooks and the representation of the linguistic diversity of the English language by provid-
ing detailed insights into the representation of three select accents of English based on acous-

tic and auditory analyses.

1.4 This Present Research

Situated at the intersection of World Englishes research, corpus linguistics, applied linguis-
tics, and ELT research, this thesis provides a linguistic description of three select varieties
of English as portrayed in three textbook series used in EFL classrooms in NRW in Germany
to answer the following research question: How are different varieties of English represented
in the audio materials of German textbooks for English? Taking a corpus-phonological ap-
proach, the representation of British English in the form of Received Pronunciation, Amer-
ican English in the form of General American, and Australian English will be analysed
acoustically with a focus on select salient features of each accent.

The analyses of Received Pronunciation focus on the representation of the monoph-
thongs GOOSE, LOT, CLOTH, TRAP, BATH, and START in the textbooks English G Access 2
(Rademacher 2014a), Green Line 2 (Weisshaar 2015a), and Camden Town 2 (Hanus et al.
2013a). General American is evaluated based on the monophthongs BATH, LOT, and CLOTH



and rhoticity in the lexical sets NEAR, SQUARE, and CURE in the textbooks English G Access
4 (Rademacher 2016a), Green Line 4 (Weisshaar 2017a), and Camden Town 4 (Claussen et
al. 2015a). The analyses of Australian English focus on the representation of the diphthongs
FACE, PRICE, and MOUTH in the textbooks English G Access 5 (Rademacher 2017a) and
Green Line 5 (Weisshaar 2018a).

With this context, the research question of this study can be broken down for each
variety of English:

Research Question 1: How is Received Pronunciation represented in the audio ma-
terials of the textbooks English G Access 2, Green Line 2, and Camden Town 2, exemplified
by the monophthongs GOOSE, LOT, CLOTH, TRAP, BATH, and START?

Research Question 2: How is General American represented in the audio materials
of the textbooks English G Access 4, Green Line 4, and Camden Town 4, exemplified by the
monophthongs BATH, LOT, and CLOTH and rhoticity in the vowels NEAR, SQUARE, and CURE?

Research Question 3: How is Australian English represented in the audio materials
of the textbooks English G Access 5 and Green Line 5, exemplified by the diphthongs FACE,

PRICE, and MOUTH?

For each research question the following hypotheses are formulated based on the
research findings presented in Sections 1.1 to 1.3.

Hypothesis 1:

The textbooks English G Access 2, Green Line 2, and Camden Town 2 consistently
present pronunciation variants consistent with Received Pronunciation in the monophthongs
GOOSE, LOT, CLOTH, TRAP, BATH, and START.

Rationale: Due to the strong focus on British and American English as instructional
models and teaching targets in ELT (Matsuda, 2013: 1; Matsuda and Matsuda, 2018: 66), it
can be assumed that the reference accent for British English, Received Pronunciation, is

presented consistently in German teaching materials.

Hypothesis 2: The textbooks English G Access 4, Green Line 4, and Camden Town
4 consistently present a General American accent in the pronunciation of the monophthongs
BATH, LOT, and CLOTH and rhoticity in the vowels NEAR, SQUARE, and CURE.

Rationale: Due to the strong focus on British and American English as instructional
models and teaching targets in ELT (Matsuda, 2013: 1; Matsuda and Matsuda, 2018: 66), it



can be assumed that the reference accent for American English, General American, is pre-
sented consistently in German teaching materials.

Hypothesis 3: The textbooks English G Access 5 and Green Line 5 display features
of Australian English, but not consistently and with a focus on General Australian English.

Rationale: Apart from a strong focus on British and American English in ELT cur-
ricula and materials (see Sections 1.2 and 1.3), the only variation presented to learners of
English is often in the form of one or several other Inner Circle varieties of English. Thus, it
can be assumed that accent features of Australian English are presented to learners, but pos-
sibly not consistently. A focus on General Australian English can be expected, as this is the
accent spoken by most Australians (Cox 2006: 148).

Outline of this study

Chapter 2 provides insights into the theoretical framework of this study. Section 2.2 intro-
duces important terminology. Sections 2.3 and 2.4 establish the theoretical framework of
how accent features can be analysed. Section 2.3 focuses on analysing vowels. Vowel quality
is defined from an articulatory, auditory, and acoustic perspective and this section presents
acoustic methods of analysing vowel quality. Section 2.4 defines the concept of rhoticity
based on Harris’ (2013) rhoticity systems and presents common approaches to analysing
rhoticity. Sections 2.5 — 2.7 provide linguistic descriptions of Receive Pronunciation (2.5),
General American (2.6), and Australian English (2.7). First, a general definition of what
constitutes each accent is provided before describing phonological features of each accent.
Section 2.8 summarises the characteristics of the features analysed in this study. The vowels
analysed for each accent are presented in individual vowel quadrilaterals to illustrate their
pronunciation in the respective accent. Section 2.9 concludes with a summary of the theo-
retical foundations of this study.

Chapter 3 introduces the textbook corpus and provides an overview of the corpus
design and the methodological approaches toward the analyses. Section 3.2 illustrates the
corpus design of the phonological textbook corpus. After considering practical aspects in the
design process, the general corpus design, annotation practices, and the corpus design of the
individual sub-corpora are presented. Section 3.3 discusses the processes and methods used
in the analysis of the corpus data. Section 3.4 addresses methodological and data limitations

of this study.



Chapter 4 presents the results of the acoustic and auditory analyses of the textbook
corpus. The three Sections 4.2, 4.3, and 4.4 present the results of the analyses of the corpus
data and the comparison with the linguistic descriptions of the accents under discussion pre-
sented in Chapter 2. Section 4.2 focuses on Received Pronunciation, Section 4.3 focuses on
General American, and Section 4.4 focuses on Australian English.

Chapter 5 discusses findings of this study and highlights the for the teaching and
learning realities in German EFL classrooms. The benefits of a corpus-phonological ap-
proach are also discussed.

Chapter 6 offers a summary of this study while also looking ahead outlining further
research possibilities in the field.
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2 Theory

2.1 Introduction

This chapter presents the study’s theoretical framework. Section 2.2 defines key terminology
used in this study. Section 2.3 defines the concept of vowel quality from three different pho-
netic perspectives: articulatory, auditory, and acoustic phonetics. Section 2.4 conceptualises
rhoticity in different phonological concepts based on Harris’ (2013) rhoticity systems. Sec-
tions 2.5 — 2.7 introduce the accents analysed in this study: Received Pronunciation, General
American, and Australian English. Each section begins with a definition of the respective
accent before describing the phonological features of each accent. These descriptions are
structured consistently throughout these sections: first, the monophthongs are described
from front to central to back. Within each of these categories the monophthongs are de-
scribed from close to open. Afterwards, first the rising and then the centring diphthongs are
presented, followed by a description of interesting consonant features. Each section con-
cludes with a summary of the features chosen for analysis in this study. Section 2.8 summa-
rises the phonological features chosen for the analysis and visualises the relevant vowels for

each variety in vowel quadrilaterals.

2.2 Terminology

The terms variety, dialect, and accent are central concepts in this study and need to
be defined. The term variety can be defined as “[any] form of a language seen as systemati-
cally distinct from others” (Matthews 2014c). Mair (2008: 141) states that varieties can, for
example, differ based on regional, social, or situational contexts and further clarifies that
“[the] identifying features of such a sub-type [of a language] can be orthographic [...], pho-
netic, grammatical, lexical-semantic or pragmatic” (Mair 2008: 141). In this study, the term
variety is used to refer to regional varieties of English such as Australian English.

The term dialect refers to “any distinct variety of a language, especially one spoken
in a specific part of a country or other geographical area” (Matthews 2014b). Mair (2015:
144) specifies the concept of a dialect as “a variety of a language which differs [...] from
other varieties of the same language not only in its pronunciation, but also in its vocabulary,
and in its grammar.” Thus, in this study, the terms dialect and variety are understood as

interchangeable concepts. The terms dialect and variety are used in this study to refer to a
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regionally distinct variety of English, such as British English, American English, or Austral-
ian English.

The term accent is defined as “[a] variety of speech differing phonetically from other
varieties” (Matthews 2014a). Thus, the term accent only refers to the pronunciation of dif-
ferent varieties of English. In this study, British English is represented by the accent Re-
ceived Pronunciation, American English by the accent General American, and Australian

English by the accent Standard (Mainstream) Australian English.

2.3 Analysing Vowel Quality

The English vowel system can be differentiated into monophthongs, which are vowels with
a steady vowel quality (Ashby 2011: 108), and diphthongs, which are vowels that change
“quality in the space of a single syllable” (Ashby 2011: 108). In order to refer to the individ-
ual vowels, this thesis uses Wells’ (1982a) standard lexical sets written in SMALL CAPITALS.
The lexical sets are a set of keywords “used to refer to (i) any or all of the words belonging
to the standard lexical set in question; and (ii) the vowel sound used for the standard lexical
set in question in the accent under discussion” (Wells 1982a: 124). Lexical sets are com-
monly used in linguistic research to talk about the phonological features of vowels in differ-
ent accents of English, such as Received Pronunciation (cf. Fabricius 2002; 2007; Hinton
2015), General American (cf. Kretzschmar 2008), and Australian English (cf. Bradley 2008).

The following section describes vowel quality from different phonetic perspectives:
an articulatory perspective, an auditory and more specifically, a speech perception perspec-
tive, and an acoustic perspective. Then the mechanics and procedure of analysing vowels
acoustically—the methodology adopted in this study—are described in greater detail.

Traditionally, vowel quality is described from an articulatory perspective: vowels are
categorised according to the respective tongue height and tongue advancement during the
vowel articulation (Liebermann and Blumstein 1988: 164). Tongue height—sometimes re-
ferred to as vowel height—describes how far the tongue body is raised during vowel pro-
duction. Tongue advancement describes which part of the tongue is raised during vowel
articulation: the tip of the tongue, the mid part, or the back (IPA 1999: 10-12).

The vowel quadrilateral is used as a schematic representation of “the position of the
tongue in vowel production” (IPA 1999: 10) using the cardinal vowels as reference points.
The vowel quadrilateral distinguishes between front, central, and back vowels with respect

to tongue advancement, and between close, close-mid, open-mid, and open vowels with
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respect to tongue height (Cruttenden 2014: 39). The quadrilateral indicates tongue height
using four equidistant horizontal lines which represent auditorily equal steps (IPA 1999: 11).
To indicate tongue advancement, the quadrilateral has a right angle in the top right and bot-
tom right corners, and the bottom horizontal line is half as long as the top horizontal line.
The central area in the quadrilateral is indicated by connecting the midpoint of the top hori-
zontal line with the midpoint of the bottom horizontal line.

An auditory perspective on vowel quality is interested in how listeners perceive and
distinguish vowels. In this sense, speech perception can be seen as “a phonetic mode of
listening, [focusing] (...) on the sounds of speech rather than the words” (Johnson 2012:
101). As listeners, we are able to distinguish between and categorize different vowels based
on what we are familiar with as speakers (Johnson 2012: 107).

From an acoustic point of view, vowel quality is related to the vowel formant fre-
quencies of the first (F1) and second (F2) formants (Johnson 2012: 142; 144). The articula-
tory feature of tongue height is negatively correlated to F1, while the articulatory feature of
tongue frontness is negatively correlated to F2. Thus, open vowels have a higher F1 value
than close vowels, and back vowels have a lower F2 value than front vowels (Johnson 2012:
144; Kent and Read 1992: 92; Roach 2001: 42; Rosner and Pickering 1994: 13). Conse-
quently, a close front vowel such as FLEECE [i:] in Received Pronunciation has a relatively
low F1 value, but a relatively high F2 value, whereas an open back vowel such as START in
Received Pronunciation has a relatively high F1, but a relatively low F2 value. According to
Johnson (2012: 144), “the distinctive features of vowels are tied to these acoustic properties,
rather than to articulatory properties,” meaning vowel quality is best analysed acoustically.

Acoustic measurements of speech recordings can be conducted with computer pro-
grams such as Praat (Boersma and Weenink 2020). Among other features, Praat displays the
spectrogram of a sound file and shows the formant frequencies with the help of linear pre-
dictive coding (LPC).

Spectrograms visualise frequency information in hertz (Hz) with the frequencies as-
cending in order on the vertical axis and time on the horizontal axis (Roach 2001: 41; Rosner
and Pickering 1994: 6). Amplitude is visualised using colour “with the peaks of the spectrum
black, and the valleys white” (Johnson 2012: 78). The individual formants appear as “broad,
dark zones” in the spectrogram and are easily identifiable (Thomas 2011: 48).

LPC “estimates the peaks in the acoustic spectrum — the vowel formants” (Johnson
2012: 73) and is thus an important tool in analysing vowel quality acoustically. This method

“provides better estimates of formant parameters than does the spectrogram” (Rosner and
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Pickering 1994: 8). Nonetheless, LPC is not infallible, and a few limitations have to be con-
sidered when working with LPC analyses. Due to the mechanics of LPC (see Johnson 2012
for further explanations), nasalized vowels, nasals, laterals, and some fricatives may not be
adequately represented. Furthermore, the number of formants to measure in the spectrogram
has to be set in advance. As a result, LPC analysis may show formant readings where none
exist if the maximum number of formants to be shown is set too high or may fail to show
formants in the spectrogram if the number of anticipated formants is set too low (Johnson
2012: 77). Thus, when working with LPC analyses it is important to check whether the LPC
readings coincide with the formants seen in the spectrogram (Thomas 2011: 48).

Measurements for F1 and F2 are taken either from spectrograms or from the LPC
readings to describe vowels acoustically. Monophthongs are usually measured at the tem-
poral mid-point of the vowel, which reduces co-articulation effects from neighbouring con-
sonants (Rosner and Pickering 1994: 79). Other methods of measuring vowel targets in both
monophthongs and diphthongs are presented in Section 3.3.1. The monophthongs can then
be represented in the F1xF2 plane with F1 plotted on the vertical axis, F2 plotted on the
horizontal axis, and the origin of the plane in the upper right-hand corner (Rosner and Pick-
ering 1994: 11). Diphthongs are represented in the F1xF2 plane by trajectories starting at the
F1 and F2 values of the onglide and ending at the F1 and F2 values of the offglide (Kent and
Read 1992: 103). The formant frequencies of diphthongs are frequently taken at 25 per cent
through the vowel for the nucleus and at 75 per cent through the vowel for the offglide
(Thomas 2011: 151-152). Visualising vowel quality in this fashion provides “a convenient
way of representing a given vowel system” (Rosner and Pickering 1994: 13), and the F1xF2
plane also resembles the traditional IPA vowel chart (Johnson 2012: 144). Thus, acoustic
vowel quality can ultimately be described using the traditional articulatory features of vowel
quality: tongue height and tongue advancement.

Analysing vowels acoustically and plotting the results in an F1xF2 plot is a common
method in linguistic research on different accents of English, for instance, Received Pronun-
ciation (cf. Harrington et al. 2000), and Australian English (cf. Butcher 2006; Cox 2006;
Harrington, Cox, and Evans 1997).
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2.4 Analysing Rhoticity

A rhotic variety of English is a variety in which the consonant /r/ is articulated in all phono-
logical contexts. This includes prevocalic contexts, such as in word-initial positions (e.g.
ready), in consonant clusters (e.g. free), or in word-medial position (e.g. merry); preconso-
nantal contexts (e.g. party); and word-final contexts (e.g. car). In a non-rhotic variety of
English, on the other hand, /r/ is only articulated in prevocalic contexts, for example, in the
words ready, free, or merry. These prevocalic contexts, however, also include prevocalic
contexts across word boundaries. Therefore, in non-rhotic varieties of English, /r/ is also
articulated in word-final contexts if the following word begins with a vowel (e.g. far away).
In these instances, the articulation of the consonant /r/ is referred to as ‘linking-/r/> (Marsden
2017: 275-276).

Harris (2013) describes this difference between rhotic and non-rhotic varieties of
English in greater detail in his theory on rhoticity systems of English. By going into a more
fine-grained analysis of the distributional differences of /r/ articulation in different phono-
logical contexts in varieties of English, he introduces three rhoticity systems R1, R2, and
R3, which “by no means exhaust the set of attested r-systems in English (although their
geographical coverage is pretty extensive)” (Harris 2013: 332). These rhoticity systems en-
compass varieties of English commonly referred to as ‘rhotic’ varieties (R1), ‘non-rhotic’
varieties (R2), and varieties that Harris terms ‘broad non-rhotic’ (R3) (2013: 332). General
American is an example of an R1 system, Received Pronunciation and Australian English
are examples of R2 systems, and African American Vernacular English (AAVE) is an ex-
ample of an R3 system. Non-rhotic varieties of English display linking-/r/ as explained above
and also ‘intrusive-/r/> (Marsden 2017: 276). Intrusive-/r/ has no orthographic representation
of /r/ and can occur when a word ends in a vowel and the next word starts with a vowel (e.g.
law and order) resulting in a pronunciation such as [ Io:1and '0:ds]. Linking- and intrusive-
/r/ “are only used in reference to ‘non-rhotic’ varieties (...) and are treated as separate phe-
nomena from ‘rhoticity proper’” (Marsden 2017: 276).

The three rhoticity systems R1, R2, and R3 can be differentiated by the distribution
of /r/ articulation across different phonological contexts (see Table 1 for an overview).
Speakers of varieties of English that belong to the system R1, such as speakers of General
American, articulate /r/ in all possible phonological contexts (i) — (ix). Speakers of varieties
of English belonging to the system R2, such as Received Pronunciation or Australian Eng-

lish, only articulate /r/ in the phonological contexts (i) — (vi). Thus, speakers of varieties
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belonging to the R2 system only articulate /r/ in prevocalic contexts but not in preconsonan-

tal or utterance final positions. Speakers of varieties that belong to the R3 system of rhoticity,

such as AAVE, only articulate /r/ in prevocalic positions (i) — (iii). So, these speakers only

articulate /r/ in word-initial positions, in consonant clusters, and in intervocalic positions

within a word before a stressed syllable.

Phonological contexts of /r/ | Example System  System System

articulation word R1 R2 R3

0] Word initial position in | really, v v
stressed or unstressed sylla- | remission
bles

(i) In consonant clusters three, v v

photograph

(iii)  Intervocalic position within a | arise v v
word with succeeding stressed
syllable

(iv)  Intervocalic position within a | merry v X
word with succeeding un-
stressed syllable

(V) Intervocalic position across a | for instance v X
word boundary with succeed-
ing stressed syllable

(vi) Intervocalic position across a | for example v X
word boundary with succeed-
ing unstressed syllable

(vii)  Preconsonantal position third v X
within a word

(viii) Preconsonantal position car park v X
across a word boundary

(ix)  Word/phrase/utterance final How far? v X

Table 1. Overview of Harris' (2013) rhoticity systems (adapted from Marsden 2017: 278).
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Linguists conducting studies on varieties of English frequently use auditory and
acoustic approaches to analyse rhoticity. An auditory approach to analysing rhoticity usually
consists of the researcher, or researchers, listening to the sound samples and determining
whether /r/ is articulated or not. This common approach to analysing rhoticity has been fol-
lowed in linguistic studies on, for example, Scottish English (cf. Meer et al. 2021), English
in the Black Country (cf. Asprey 2007), New Zealand English (cf. Bartlett 2002; Gibson
2005; Marsden 2017), New York City English (cf. Becker 2014; Guy 2018; Labov 1997,
Mather 2012), and Chinese English (cf. Li and Kibak 2017).

Rhoticity can also be analysed acoustically. An articulation of /r/ is usually marked
by a very low frequency in the third formant (F3) (Ladefoged and Johnson 2011: 203;
Ladefoged and Maddieson 1996: 244). Such a low frequency in F3 can also be observed in
rhotacized vowels such as NEAR or SQUARE in General American, with a considerable fall in
frequency in F3 toward the end of the vowel (Ladefoged and Johnson 2011: 231). An acous-
tic analysis of rhoticity is frequently used in linguistic studies on various accents of English,
as well, for example on New Zealand English (cf. Schilk and Pickert 2022), Scottish English
(cf. Jauriberry, Sock and Hamm 2015), or American English (cf. Boyce and Espy-Wilson
1997; Kuecker, Lockenvitz and Muller 2015). However, Heselwood and Plug (2011) have
shown, that a low F3 is not always a reliable indicator of rhoticity. Consequently, relying
solely on acoustic measurements does not always render reliable results regarding rhoticity.

Therefore, a mixed auditory and acoustic approach is highly beneficial in analysing
rhoticity and is an established approach in linguistic studies on accents of English. Several
studies take an auditory approach to analysing rhoticity, with added acoustic analyses and
inspections of the spectrogram for either all or a portion of the tokens (cf. Dickson and Hall-
Lew 2017; Lonergan and Cox 2010; Redzwan 2016; Tan 2012) or for difficult-to-determine
tokens (Stuart-Smith, Lawson and Scobbie 2014). Overall, analysing rhoticity mainly audi-
torily with acoustic analyses supporting these auditory judgements adheres to common prac-
tice in the field and, therefore, this study also makes use of this practice.

2.5 Received Pronunciation

Received Pronunciation is often defined as “a standardised accent of English” (Trudgill
1999: 118) and is seen as the prestige accent of British English (Zsiga 2013: 433). Associated
with the upper and upper middle class of Britain (Wells 1982a: 117), Received Pronunciation

is often seen as social rather than a regional accent (Trudgill 1999: 118). Although “it
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originated in the south-east of England” (Trudgill and Hannah 2008: 15), it is now seen as a
supra-regional accent (Kortmann and Upton 2004: 25; Mugglestone 2017: 165; Murphy
2016: 4; Upton 2008: 239).

Received Pronunciation is often the teaching target in the EFL classroom (Cruttenden
2014: 82). It carries overt prestige and is highly codified (Fabricius and Mortensen 2013:
377): Received Pronunciation, along with General American (see Section 2.6), is, for in-
stance, the accent used in pronunciation dictionaries (cf. Jones 2011; Wells 2008).

The concept of Received Pronunciation as well as the term itself have been strongly
debated (Cruttenden 2014: 80; Mugglestone 2017: 151; 162; Schmitt 2016: 30) and several
alternatives have been proposed: for instance, General British (Cruttenden 2014), Oxford
English, or BBC English (cf. Zsiga 2013: 433). However, the “obvious lack of consensus
among different writers” (Mugglestone 2017: 163) poses certain difficulties with these new
labels, as well. Received Pronunciation remains the term used to describe the “standard pres-
tige dialect of Contemporary English spoken in England” (Zsiga 2013: 433).

The focus of this section lies on the phonological features of Received Pronunciation
and particularly on vowel realisations and select consonantal features.

Received Pronunciation has five front monophthongs: FLEECE, KIT, DRESS, SQUARE,
and TRAP. FLEECE is a long close front vowel [i:] which can also be realized with an onglide
from KIT resulting in [1i] (Upton 2008: 245). KIT is a short close-mid front vowel [1] which
“is the norm in unstressed position in the morphemes -ed, es, as in hunted, faces, and in such
words as minutes, David” (Upton 2008: 242). DRESS can be described as a short open-mid
front vowel which is realized as [€] in Received Pronunciation, although traditionally, this
vowel has a slightly closer variant which can be transcribed as [e] (Upton 2008: 241-242).
Traditionally, SQUARE used to be a centring diphthong [ea]*; however, it has become mon-
ophthongal and is now a long open-mid front monophthong which is realized as [e:]
(Cruttenden 2014: 80; 84; Upton 2008: 246). TRAP is an open front monophthong that, tra-
ditionally, has been transcribed with [&] (Roach 2004: 243). In recent years, however, this
vowel has significantly lowered in RP and is now better transcribed with [a] (Cruttenden
2014: 84; Upton 2008: 242).

Received Pronunciation has two stressed central monophthongs: NURSE, and STRUT.
NURSE is a mid central vowel that is traditionally transcribed as [3:] (Roach 2004: 242).

However, as Upton (2008: 244) observes, there is some variability in vowel height in this

! Cruttenden (2014: 80) transcribes the centring diphthong SQUARE as [ea] instead of [&3].
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vowel, which can range from open-mid to close-mid. He suggests that NURSE is better tran-
scribed as [a:]. STRUT is an open-mid central to open central vowel that is traditionally tran-
scribed as [a] (Roach 2004: 242; Upton 2008: 243), although [¢] would be a more accurate
transcription for this vowel. Due to the lowering of TRAP, the TRAP-STRUT distinction is less
pronounced than it used to be for many speakers (Upton 2008: 243).

The vowels GOOSE, FOOT, THOUGHT, NORTH, CLOTH, LOT, BATH, PALM, and START are
usually back vowels in Received Pronunciation (Roach 2004: 242). GOOSE is a close back
vowel in Received Pronunciation realized as [u:], and FOOT is a close-mid back vowel real-
ized as [u] (Roach 2004: 242; Upton 2008: 241). However, both vowels display considerable
fronting to a more central position, especially among younger speakers, resulting in pronun-
ciations such as [u:] and [&] respectively (Cruttenden 2014: 84). GOOSE may even have
fronted further to a close front position which would be indicated by [y:] (Harrington,
Kleber, and Reubold 2011: 151; Jansen and Mompean 2023: 55). The symbol [&], however,
IS not a phoneme symbol existent in the international phonetic alphabet. While this symbol
is likely used to match the fronted realisation in GoosE indicated by [w:], the use of diacritics
would be more appropriate here. A fronted FOOT vowel can be represented by [¢] instead.
THOUGHT and NORTH are both mid back vowels realized with the same phoneme [o:] (Roach
2004: 242; Upton 2008: 241-242). LOT and CLOTH are both fully back and “somewhat less
open than secondary cardinal 5 (Wells 1982a: 130; see also Wells 2008: xxiii). They are
considered open back vowels realized with the same sound [p] (Roach 2004: 242; Upton
2008: 241). The vowels BATH, PALM, and START are often merged in Received Pronunciation
and are traditionally realized as the open back long monophthong [a:] (Roach 2004: 242).
This description is still true for many speakers. However, BATH is “becoming both increas-
ingly centralized and more shortened” (Upton 2008: 244), especially in words with a suc-
ceeding nasal. Speakers with a shortened variant in BATH often still have a long [a:] in START
(Upton 2008: 246), and by extension also PALM.

FACE, PRICE, MOUTH, GOAT, and CHOICE are closing diphthongs—sometimes also re-
ferred to as rising diphthongs—in Received Pronunciation. The diphthongs FACE, PRICE, and
CHoICE are front rising diphthongs moving towards KIT, while MOUTH and GOAT are back-
rising diphthongs moving towards FOOT (Roach 2004: 242; Upton 2008: 245-246). FACE has
a front starting point just below close-mid (Upton 2008: 245) and is transcribed as [e1]
(Roach 2004: 242). prICE has an open central starting point (Upton 2008: 245) and is tran-
scribed as [ar] (Roach 2004: 242). cHoICE starts from a mid back to an open-mid back posi-
tion (Jones 2011: vii; Upton 2008: 246; Wells 2008: xxiii) and is transcribed as [o1] (Roach
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2004: 242). MouUTH starts from an open central position (Jones 2011: vii; Wells 2008: xxiii)
and is transcribed as [av] (Roach 2004: 242). GOAT has a mid central starting point and can
be transcribed as [ou] (Roach 2004: 242).

Received Pronunciation has three centring diphthongs: NEAR, SQUARE, and CURE. All
three diphthongs move toward the mid central area in the vowel chart and are phonetically
transcribed as [19], [es], and [v9] respectively (Roach 2004: 242). However, SQUARE and
CURE are now increasingly not realized as centring diphthongs for many speakers of Re-
ceived Pronunciation. SQUARE has increasingly become monophthongal and is realized as
an open-mid front long [e:] (Cruttenden 2014: 84; Upton 2008: 246). The monophthongal
variant of CURE, [o:], only seems to affect some monosyllabic words such as sure [[o5:], but
not others, such as poor [pua] (Cruttenden 2014: 80; Trudgill and Hannah 2008: 16-17).

Three select consonant features are introduced here: the state of rhoticity, /t/, and /I/.
Received Pronunciation is a non-rhotic variety of English that exhibits linking- and intru-
sive-/r/ (Upton 2008: 249; see also Section 2.4). /t/ is often realised as a glottal stop [?] in
pre-consonantal position except before /I/ (Cruttenden 2014: 84). Received Pronunciation
has what is termed clear | and dark I. Clear | is realised as [I] before vowels, while dark | is
realised as [t] before consonants and at the end of words (Schmitt 2016: 39).

This thesis analyses the monophthongs GOOSE, LOT, CLOTH, TRAP, BATH, and START
to investigate the representation of Received Pronunciation in German textbook audio ma-
terials. Section 2.8 provides a summary of the features under discussion in this thesis. The

next section defines General American and presents the phonological features of this accent.

2.6 General American

The accent of American English that is often associated with “a certain norm or ‘standard’
of pronunciation” (Kovecses 2000: 81) is General American. This accent has its geographic
origins in the area that stretches from “North of the Great Lakes region to the Far West”
(Schneider 2011: 81). Despite this broad geographic origin, General American can be de-
scribed as a “geographically neutral [accent]” (Kdvecses 2000: 82), with the majority of
Americans speaking General American “or at least a variety or accent very close to it”
(Kovecses 2000: 222). General American is often described negatively as an accent without
any “marked regional north-eastern or southern characteristics” (Trudgill and Hannah 2008:
49).
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This is usually the American English accent taught to EFL learners (Wells 1982a:
118; 2008: xx), especially in parts of Asia and Latin America (Cruttenden 2014: 87). General
American, like Received Pronunciation (see Section 2.5), carries overt prestige and is codi-
fied: General American is the accent used in pronunciation dictionaries to represent Ameri-
can English (cf. Jones 2011; Wells 2008).

The term General American has been subject to debate and the alternative term ‘Net-
work English’ has been introduced but has not been widely accepted (Schmitt 2016: 30;
Schneider 2011: 81; Wells 1982c: 470).

The focus of this section lies on the phonological features of General American and
particularly on vowel realisations and select consonantal features. The vowels of General
American lack the difference between phonemic long and short vowels (Collins and Mees
2006: 137) that we find, for example, in Received Pronunciation. They are instead differen-
tiated into tense and lax vowels, with tense vowels corresponding to long vowels, and lax
vowels corresponding to short vowels. (Jones 2011: viii). Thus, General American vowel
features are presented without length markings in this section.

General American has five front monophthongs: FLEECE, KIT, DRESS, TRAP, and BATH
(Jones 2011: vii). FLEECE is a close front vowel that is realised as [i] (Kretzschmar 2008: 44;
Wells 2008: xxiii; Zsiga 2013: 430). KIT, realised as [1], is a vowel situated between fully
close and close-mid in terms of vowel height, and between fully front and central in terms
of tongue advancement (Jones 2011: vii; Wells 2008: xxiii). DRESS is transcribed as either
[e], (Jones 2011: vii; Wells 2008: xxiii), or [e] (Kretzschmar 2008: 44; Schmitt 2016: 38;
Zsiga 2013: 430). While Jones (2011: vii) and Wells (2008: xxiii) classify DRESS as a mid
front vowel, the transcription choice of [¢] suggests an open-mid front vowel instead. Thus,
DRESS ranges in terms of vowel height from mid to open-mid in General American. TRAP is
a front vowel that is situated between fully open and open-mid and is realised as [&] (Jones
2011: vii; Wells 1982a: 129; 2008: xxiii). BATH is realised with the TRAP vowel in General
American and is thus also realised as [&] (Tottie 2002: 17; Wells 1982a: 133-134). BATH can
be categorised as an open front vowel in General American.

The vowels NURSE and STRUT are central monophthongs in General American. NURSE
is a mid central vowel (Wells 2008: xxiv) that is rhotacized (Ladefoged and Johnson 2011:
94). NURSE is usually transcribed as [3-] (Jones 2011: ix; Wells 2008: xxiv; Zsiga 2013: 430).
STRUT is an open-mid central vowel (Wells 2008: xxiii) that is traditionally transcribed as
[A] (Kretzschmar 2008: 44; Schmitt 2016: 38; Wells 2008: xxii; Zsiga 2013: 430). This tran-
scription, however, does not completely fit an open-mid central vowel. Adhering to the IPA
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(IPA 1999) principle of choosing the closest cardinal vowel for representation, [e] might be
a more appropriate symbol. However, [A] is usually used to represent this vowel.

General American has nine back monophthongs: GOOSE, FOOT, FORCE, NORTH,
THOUGHT, CLOTH, LOT, PALM, and START. Before these vowels are described, the lexical sets
FORCE, NORTH, CLOTH, and LOT require some explanation. Some speakers of General Amer-
ican retain an opposition between the lexical sets FORCE and NORTH. For these speakers,
FORCE is realised with [or], whereas NORTH is realised with [or]. This leads to minimal pairs
such as for (NORTH) and four (FORCE) or born (NORTH) and borne (FORCE). For many speak-
ers, these two lexical sets have merged and are realised as [or] (Wells 1982a: 159-162). In
General American, CLOTH and LOT are two distinct lexical sets, whereas in Received Pro-
nunciation these two vowels have merged. cLOTH includes those words that have LOT in Re-
ceived Pronunciation with a succeeding fricative, /r/, or / n/ (Collins and Mees 2006: 138;
Wells 1982a: 130; 136-137).

GOOSE is a close back vowel in General American commonly realised as [u] (Wells
1982a: 147; 2008: xxiv). FOOT is a fairly close back vowel [u] that is situated between fully
back and central, and fully close and close-mid (Wells 1982a: 133; 2008: xxiii). If the split
between FORCE and NORTH is retained, FORCE is a close-mid back vowel realised as [or]
(Wells 1982a: 146; 161; Zsiga 2013: 430) NORTH is an open-mid back to open back vowel
realised as [or] (Wells 1982a: 145; 159; Zsiga 2013: 430) THOUGHT is also an open-mid back
to open back vowel realised as [o] (Wells 1982a: 145; 2008: xxiv; Zsiga 2013: 430). CLOTH
is an open-mid back to open back vowel and is phonetically identical with THOUGHT. CLOTH
is realised as [o] (Wells 1982a: 136; Zsiga 2013: 430). LOT is “a central fully open unrounded
vocoid, ranging from (retracted) [a] to advanced [a]” (Wells 1982a: 130). Wells (2008: xxiv)
and Jones (2011: vii; ix), however describe LOT as an open back vowel situated between
fully back and central. They transcribe LOT as [a?]. Both articulatory descriptions of LOT are
used in this study. PALM and LOT are realised with the same vowel in General American
(Wells 1982a: 143). Thus, PALM is usually transcribed as [a] (Jones 2011: ix). START is also
phonetically identical to LOT and occurs in words with a succeeding /r/ (Wells 1982a: 158).

FACE, PRICE, MOUTH, GOAT, and CHOICE are closing diphthongs—sometimes also re-
ferred to as rising diphthongs—in General American. The diphthongs FACE, PRICE, and
CHOICE move towards KIT, while MOUTH and GOAT move towards FOOT (Wells 2008: xxiii-

XXiV). FACE has a front starting point between close-mid and mid (Wells 2008: xxii) and is

2 Wells (2008) and Jones (2011) use [a:] in their transcription. The length marks were omitted here to
be consistent with the transcription convention used in this chapter.
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transcribed as [er] (Tottie 2002: 18). PRICE has an open central or slightly fronted starting
point and is transcribed as [ar] (Wells 1982a: 149). cHOICE has a mid back to open-mid back
starting position (Wells 2008: xxiii) and is transcribed as [o1] (Jones 2011: vii; Upton 2008:
246; Wells 2008: xxiii). MOUTH has an open central starting point (Wells 1982a: 151) and is
transcribed as [au] (Wells 2008: xxiv). GOAT starts between mid central and mid back and
can be transcribed as [ou] (Wells 2008: xxiv).

General American lacks phonemic centring diphthongs NEAR, SQUARE, and CURE.
Instead, these lexical sets are pronounced with a monophthong and /r/ (Tottie 2002: 18).
NEAR is realised [1r], SQUARE is realised as [er], and CURE is realised as [or] (Jones 2011: ix).

Two select consonant features are introduced here: the state of rhoticity, and /t/. Gen-
eral American is a rhotic variety of English, so post-vocalic /r/ is articulated in all phonolog-
ical contexts (Tottie 2002: 16; see also Section 2.4). General American exhibits ‘medial-t-
voicing’ in intervocalic position before an unstressed vowel (Schmitt 2016: 39). [t] is used
in these instances (Wells 2008: xxv).

This thesis analyses the three monophthongs BATH, LOT, and CLOTH and rhoticity in
the lexical sets NEAR, SQUARE, and CURE to investigate the representation of General Amer-
ican in German textbook audio materials. Section 2.8 provides a summary of the features

under discussion in this thesis.

2.7 Australian English

This section defines Australian English and describes the accent used by the majority of
Australian English speakers. First, different varieties within Australian English and their re-
spective speech community are described. Standard (Mainstream) Australian English is
given particular focus, as it is the variety used as this study’s theoretical framework. A pho-
nological description of Standard (Mainstream) Australian English is provided.

Australian English can be subdivided into three main dialect types: Australian Abo-
riginal Englishes, spoken by many Indigenous Australians (Butcher 2008), Ethnocultural
Australian English, used to express non-mainstream or ethnic Australian identities, and
Standard (Mainstream) Australian English (henceforth Australian English), spoken by non-
indigenous people who were born in Australia or immigrated at an early age (Cox and Pale-
thorpe 2007: 341). Australian English is the variety spoken by most Australians and is “a
salient marker of national identity” (Cox and Palethorpe 2007: 341). It is the variety codified

in dictionaries and used in education, government institutions, the courts, broadcasting, and
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trade. Australian English is “characterised by specific vowel pronunciations, intonation pat-
terns, lexical items, and various paralinguistic features which distinguish it from other types
of English” (Harrington, Cox, and Evans 1997: 155).

The Australian English accent shows variation along a three-point socio-stylistic con-
tinuum from Broad Australian English at one end to Cultivated Australian English at the
other end. General Australian English falls between Broad and Cultivated Australian English
(Horvath 2008: 89). These accents are, however, not “discrete entities as they display con-
siderable phonetic overlap” (Harrington, Cox, and Evans 1997: 156). Broad Australian Eng-
lish is “the most overtly local [and marked] form of Australian English” (Cox and Palethorpe
2007: 341), spoken by roughly a third of Australian English speakers (Horvath 2008: 89).
Even though this accent of Australian English has historically been highly stigmatized (Har-
rington, Cox, and Evans 1997: 156), acceptance is growing (Bradley and Bradley 2001: 275).
At the other end of the spectrum, Cultivated Australian English has the least local features
and “bears some resemblance to Received Pronunciation” (Cox and Palethorpe 2007: 341).
This accent is “estimated to be spoken by only about 10% of Australians” (Horvath 2008:
89). However, over the past decades, most speakers of Australian English can be located
somewhere in the middle of this continuum, favouring General Australian English (Cox and
Palethorpe 2007: 341). Most speakers of Australian English use General Australian English
(Cox 2006: 148; Horvath 2008: 89-90), which therefore forms the theoretical basis for the
following research. Phonetic differences to Broad or Cultivated Australian English, are in-
cluded to provide a more extensive account of the phonological features of Australian Eng-
lish.

Traditionally, Australian English has been described as a relatively homogeneous
variety with little regional variation (Cox and Fletcher 2017: 19). Even though first regional
studies on the Australian English accent in the areas of New South Wales (cf. Cox 2006) and
South Australia (cf. Butcher 2006) found some regional differences, they do not seem to be
systematic and cannot be used to identify a speaker’s regional origin. Thus, “[b]y global
standards, [Australian English] displays relative homogeneity” (Cox and Palethorpe 2007:
342).

The focus in this section lies on the phonological features of Australian English and
particularly on vowel realisations, as they carry “much of the responsibility for differentiat-
ing [Australian English] from other world Englishes” (Cox and Palethorpe 2012: 297). This
section follows the transcription system used by Harrington, Cox, and Evans (1997), which

follows “the IPA principle that symbols corresponding to the closest cardinal vowel should

24



be selected to represent phonemes” (Cox 2008: 329). The robustness of this transcription
system to describe Australian English pronunciation has been confirmed by Butcher (2006)
and Cox (2006) in two separate acoustic studies. They have shown that this phoneme set
accurately reflects Australian English pronunciation. A description of the phonological fea-
tures of Australian English with a strong focus on vowels follows.

The vowels FLEECE, KIT, DRESS, and TRAP are front vowels in Australian English
(Cox 2006: 150). FLEECE and KIT are both front close vowels. FLEECE is generally realised as
[i:], but often contains an onglide, giving it a slight diphthongal quality of [°i:] (Cox and
Fletcher 2017: 65), which, however, is often more pronounced among speakers of Broad
Australian English (Cox and Palethorpe 2007: 345). KIT is a close front vowel in Australian
English that is phonetically realised as [1] (Cox and Fletcher 2017: 65). DRESS is traditionally
raised in Australian English to a close-mid front position and is phonetically realised as [e]
(Harrington, Cox, and Evans 1997: 164; 178; Watson, Harrington, and Evans 1998: 192-
193). Cox and Palethorpe (2008: 345) have, however, shown that DRESS is starting to lower
again in Australian English. Nevertheless, DRESS is still considered a close-mid front vowel
in Australian English (Cox and Fletcher 2017: 65). TRAP, although traditionally also raised
in Australian English, has considerably lowered in the past decades, resulting in an open
front position for this vowel. TRAP is realised as [&] (Cox and Fletcher 2017: 17; Cox and
Palethorpe 2007: 345).

The vowels GOOSE, NURSE, STRUT, BATH, PALM, and START are considered central
vowels in Australian English. GoosE is considerably fronted in Australian English and can
phonetically be described as [&:] (Cox 2006: 150). NURSE is quite fronted in Australian Eng-
lish and has a rounded quality for many speakers. NURSE is transcribed as [3:] (Cox 2006:
157), although this phoneme does not quite reflect the fronted and rounded quality of Aus-
tralian English NURSE. The lexical sets BATH, PALM, and START are all realised with the vowel
[e:]—an open central vowel (Cox 2006: 157; Cox and Fletcher 2017: 17). Since these three
lexical sets all represent the same vowel, they are henceforth treated as one cluster
BATH/PALM/START to refer to the vowel [e:]. If the individual lexical sets or words belonging
to either lexical set are under discussion, however, each individual lexical set is referred to.
STRUT can be transcribed as [e], as it only contrasts to BATH/PALM/START in length.

FOOT, THOUGHT, NORTH, and LOT are considered back vowels in Australian English
(Cox 2006: 150). FooT is a close back vowel that can be transcribed as [v]. THOUGHT and

NORTH, both close back vowels—although slightly more open than FooT—do not differ

25



phonetically and are both realised with the vowel [0:] (Cox 2006: 157). The combined cluster
of these vowels will be referred to as THOUGHT/NORTH in this study.

The diphthongs, in particular, differentiate Australian English from other varieties of
English (Cox 2008: 329). Australian English has five closing diphthongs: FACE, PRICE,
MOUTH, CHOICE, and GOAT. FACE has an open front first target in the vicinity of TRAP and a
closing glide that moves toward KIT. The transcription convention for this diphthong is [1]
(Cox 2006: 185; Cox 2008: 331; Harrington, Cox, and Evans: 1997: 171). The first target in
this diphthong is slightly retracted for male speakers, with a starting point between TRAP and
START (Cox 2006: 158). FACE also displays accent differences regarding the socio-stylistic
continuum: speakers of Cultivated Australian English display a more fronted variant com-
pared to General and Broad Australian English (Harrington, Cox, and Evans 1997: 174).

PRICE is a front rising diphthong that has an open back first target starting between
START and LOT and a closing glide that moves toward DRESS. This diphthong is phonetically
represented by [ae] (Cox 2008: 331). Speakers of Broad Australian English have a more
retracted and raised first target in this diphthong compared to speakers of General or Culti-
vated Australian English (Harrington, Cox, and Evans 1997: 171-173). The first target in
Broad Australian English can be categorised as open-mid back (Cox and Palethorpe 2010:
176) that is situated close to LOT (Cox 1998: 40). The first target in PRICE is more open and
fronted in Cultivated compared to General Australian English. Thus, the first target in PRICE
has an open central position in Cultivated Australian English (Cox 1998: 40-41). Overall,
the main accent difference “between broad/general/cultivated accents is in the diphthongs
[PRICE and MOUTH]” (Harrington, Cox, and Evans 1997: 179).

MOUTH has an open front first target between TRAP and START and a back-rising glide
moving toward LOT. This vowel is transcribed as [&o] (Cox 2006: 159). Speakers of Broad
Australian English show a raised first target in this diphthong compared to speakers of Gen-
eral or Cultivated Australian English (Harrington, Cox, and Evans 1997: 171). Broad talkers
have a rather open-mid front first target in MOUTH between TRAP and DRESS (Harrington,
Cox, and Evans 1997: 179). Speakers of Cultivated Australian English have an open front
to open central first target in MOUTH that is slightly fronted compared to START (Cox 1998:
40-41).

Traditionally, Australian English, like other non-rhotic varieties of English, has three
centring diphthongs: NEAR, SQUARE, and CURE. The vowels NEAR and SQUARE display a
range from fully diphthongal realisations to more monophthongal realisations in Australian

English (Harrington, Cox and Evans 1997: 175), which seem to become increasingly
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monophthongal (Cox and Palethorpe 2012: 297). In these cases, NEAR and SQUARE only dif-
fer from KIT and DRESS in terms of length and are realised as long monophthongs (Cox and
Fletcher 2017: 65-66; Cox and Palethorpe 2012: 297). While NEAR is still transcribed as a
centring diphthong [19], SQUARE is increasingly transcribed as [¢:] (Cox and Fletcher 2017:
65; 67). CURE is only found as centring diphthong in the speech of older speakers of Aus-
tralian English (Cox and Palethorpe 2007: 345). Among younger speakers of Australian
English, cURE is either pronounced monophthongally with [0:] or disyllabically as [w:5] (Cox
and Fletcher 2017: 66; Cox and Palethorpe 2007: 345).

Consonant features of Australian English have not been a major research focus in
studies on Australian English as they “display many of the same variations present in other
major dialects of English” (Cox and Palethorpe 2007: 342). For the sake of completeness,
three select consonant features of Australian English are briefly introduced: the state of rho-
ticity, /1/, and the flapping of /t/. Australian English is a non-rhotic variety of English that
has both linking and intrusive /r/ (Trudgill and Hannah 2008: 24). Dark | [t] occurs in Aus-
tralian English “in pre-pausal and pre-consonantal positions and (...) often (...) before a
morpheme boundary preceding a vowel” (Cox and Palethorpe 2007: 343) and is often vo-
calised in Australian English depending on the phonetic environment (cf. Borowsky 2001;
Horvath and Horvath 2002). In intervocalic position, /t/ can be realised as a voiced flap [r]
both in intervocalic final positions (lot of) and in word-medial positions (bitter) (Tollfree
2001: 57).

This thesis analyses the three rising diphthongs, FACE, PRICE, and MOUTH to investi-
gate the representation of Australian English in German textbook audio materials. As dis-
cussed above, these vowels are salient features of Australian English differentiating this ac-
cent from other accents of English, and account for many of the differences between Broad,
General, and Cultivated Australian English. The analysis focuses on the first targets in the
diphthongs FACE, PRICE, and MOUTH, as “the second target of diphthongs is much more var-
iable than the first and often not attained [...] even in citation-form speech” (Harrington, Cox,
and Evans 1997: 174). Section 2.8 provides a summary of the features under discussion in
this thesis.

2.8 Phonological Features Chosen for Analysis

This section provides a summary of the features chosen for the analysis for Received Pro-
nunciation, General American, and Australian English. The vowels chosen for the analysis
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are described according to their articulatory features of vowel height and tongue advance-
ment and are visualised in stylised vowel quadrilaterals for each accent. Vowels with various
realisations in an accentare visualised with all possible variants. The section on General
American also includes a summary regarding rhoticity in the lexical sets NEAR, SQUARE, and

CURE.

Received Pronunciation

The monophthongs GOOSE, LOT, CLOTH, TRAP, BATH, and START are analysed for Received
Pronunciation in this study. Table 2 summarises the articulatory features of the monoph-
thongs under discussion as presented in Section 2.5. The vowels are described according to
vowel height (close, close-mid, mid, open-mid, and open) and tongue advancement (front,
central, back). This categorisation obscures some variety present within these categories:
LOT and START, for instance, are both classified as open back vowels, but LOT is slightly
further back and not quite as open as START, for example. Such a simplification in categori-
sation is, however, necessary for the analyses presented in this study. This categorisation of
the monophthongs regarding vowel height and tongue advancement forms the basis of the
comparison (see Section 3.3.3) between the data analysed in this study and the linguistic

description of Received Pronunciation.

Lexical Set Articulatory description

GOOSE close back or close central to close front
LOT open back

CLOTH open back

TRAP open front

BATH open back or open central

START open back

Table 2. Articulatory categorisation of the monophthongs GOOsSE, LOT, CLOTH, TRAP, BATH, and START in Received Pronun-
ciation.

The vowel quality of the monophthongs under discussion is illustrated in the stylised
vowel quadrilaterals in Figure 1 and Figure 2 below. These representations are based on the
linguistic descriptions provided in Section 2.5 above. The variability present in the articula-
tory categories of vowel height and tongue advancement is included in these vowel quadri-

laterals. As BATH and GOOSE have more than one realisation in Received Pronunciation, these
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realisations are represented in different vowel plots. There is no correlation between the two
pronunciation variants. So, speakers with a fronted GOOSE vowel don’t necessarily have a

fronted BATH vowel as well. This is done purely for a better overview.

GOOSE

LOT/CLOTH

@ v O

BATH/START

Figure 1. Received Pronunciation GOOSE, LOT, CLOTH, TRAP, BATH, START with back GOOSE and BATH.

- GOOSE
LOT/CLOTH
BATH .

START

Figure 2. Received Pronunciation GOOSE, LOT, CLOTH, TRAP, BATH, START with fronted GOOSE and BATH.

General American
The monophthongs BATH, LOT, and CLOTH, and rhoticity in the lexical sets NEAR, SQUARE,

and cure are analysed for General American in this study. Table 3 summarises the
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articulatory features of the monophthongs under discussion as presented in Section 2.6. The
vowels are described according to vowel height—close, close-mid, mid, open-mid, and
open—and tongue advancement—front, central, back. This categorisation obscures some
variety present within these categories: LOT, and CLOTH both have variants that are catego-
rised as open back vowels, but LOT is more open and less back than cLOTH. Such a simplifi-
cation in categorisation is, however, necessary for the analyses presented in this study. This
categorisation of the monophthongs regarding vowel height and tongue advancement forms
the basis of the comparison between the data analysed in this study and the linguistic de-

scription of General American.

Lexical Set Articulatory description
BATH open front

LOT open central to open back
CLOTH open-mid back to open back

Table 3. Articulatory categorisation of the monophthongs BATH, LOT, and cLOTH in General American.

The vowel quality of the monophthongs under discussion is illustrated in the stylised
vowel quadrilateral in Figure 3 below. These representations are based on the linguistic de-
scriptions provided in Section 2.6 above. The variability present in the articulatory categories

of vowel height and tongue advancement is included in these vowel quadrilaterals.

CLOTH .
BATH

. LOT
@i

Figure 3. General American BATH, LOT, and CLOTH.

30



General American is a rhotic accent of English, meaning that post-vocalic /r/ is artic-
ulated in all phonological contexts. Thus, /r/ is always articulated in NEAR, SQUARE, and

CURE.

Australian English

The first targets in the diphthongs FACE, PRICE, and MOUTH are analysed for Australian Eng-
lish in this study. Table 4 summarises the articulatory features of the first targets in the diph-
thongs FACE, PRICE, and MOUTH as presented in Section 2.7. The first targets in these diph-
thongs are described according to vowel height—close, close-mid, mid, open-mid, and
open—and tongue advancement—front, central, back. This categorisation obscures some
variety present within these categories: FACE, for example, has an open front first target in
Cultivated and General Australian English, but the first target in Cultivated is fronted com-
pared to the first target of FACE in General Australian English. Such a simplification in cat-
egorisation is, however, necessary for the analyses presented in this study. This categorisa-
tion of the first targets in the diphthongs regarding vowel height and tongue advancement
forms the basis of the comparison between the data analysed in this study and the linguistic
description of Australian English.

Lexical Set Articulatory description

Cultivated General Broad
FACE open front open front open front
PRICE open central open back open-mid back
MOUTH open front to open central open front open-mid front

Table 4. Articulatory categorisation of the first targets in FACE, PRICE, and MOUTH in Australian English.

The vowel quality of the diphthongs under discussion is illustrated in the stylised
vowel quadrilaterals in Figure 4 — Figure 6 below. Cultivated Australian English is repre-
sented in Figure 4, General Australian English is represented in Figure 5, and Broad Aus-
tralian English is represented in Figure 6. These representations are based on the linguistic
descriptions provided in Section 2.7 above. The variability present in the articulatory cate-
gories of vowel height and tongue advancement is included in these vowel quadrilaterals.
These vowel quadrilaterals also include select Australian English monophthongs to illustrate
the position of the diphthongs further. As most of the accent differences between Cultivated,
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General, and Broad Australian is found in the diphthongs, the monophthongs included do
not display any accent differences. The diphthongs FACE, PRICE, and MOUTH are illustrated

as stylised trajectories from the first to the second vowel target.

DRESS

TRAP START

Figure 4. FACE, PRICE, and MouUTH in Cultivated Australian English.

KIT

Figure 5. FACE, PRICE, and MOUTH in General Australian English.
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DRESS

LOT

MOUTH Q@
PRI
% CE
%
TRAP START

Figure 6. FACE, PRICE, and MOUTH in Broad Australian English.

This section summarised the features chosen for the analysis of Received Pronunci-
ation, General American, and Australian English and provided illustrations of the articula-

tory features of the vowels through stylised vowel quadrilaterals.

2.9 Summary

This chapter presented the study’s theoretical framework. The concepts of vowel quality and
rhoticity were presented. The concept of vowel quality was defined from three different pho-
netic perspectives: articulatory, auditory, and acoustic phonetics and an introduction into
analysing vowel quality was provided. Rhoticity was presented within the framework of
Harris’ (2013) rhoticity systems and common procedures of analysing rhoticity were pre-
sented. The accents included in this study—Received Pronunciation, General American, and
Australian English—were each defined, and the vowels and salient consonantal features of
each accent were described. Section 2.8 concluded with a summary of the features chosen
for analysis. Chapter 3 presents the Methodology of this study.
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3 Methodology

3.1 Introduction

Expanding on the theoretical foundations presented in Chapter 2, this chapter outlines the
specifics of the data and methodology employed in this study. Section 3.2 discusses the cor-
pus design of the specialized phonological audio textbook corpus. This is followed by an
examination of practical considerations that influenced the corpus design, leading to a
presentation of the general corpus design and annotation practices. Following this, the corpus
design of the individual varietal sub-corpora is presented, providing an overview of the text-
books included, as well as the speakers and audio tracks that were analysed.

Section 3.3 presents the methodology of data analysis, including the methodology of
the vowel analysis and the rhoticity analysis. Additionally, the section includes a detailed
methodological description of the comparison between the findings of the vowel and rho-
ticity analyses conducted in the individual sub-corpora, and accent descriptions and findings
from other acoustic studies on the respective accents under discussion. The primary objec-
tive of this chapter is to establish the framework for analysing the data presented in Chapter

4 and to outline the limitations related to the study’s data and methodology.

3.2 Corpus Design: The Specialized Phonological Audio Textbook Cor-

pus

The Specialized Phonological Audio Textbook Corpus (henceforth: the phonological text-
book corpus or just the corpus) is—as the name suggests—a specialized phonological corpus
comprised of audio textbook materials. Gut and Voorman (2014: 16) are the first researchers

to provide a definition of a phonological corpus:

A phonological corpus is thus defined here as a representative sample of
language that contains

- primary data in the form of audio or video data;

- phonological annotations that refer to the raw data by time in-
formation (time-alignment); and

- metadata about the recordings, speakers and corpus as a whole.

The corpus presented in this study is comprised of audio data from three textbook

series’ used in ELT in secondary schools in NRW, Germany: English G Access, Green Line,
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and Camden Town. The textbooks used in grades 6, 8, and 9 are included in this corpus. The
focus of this corpus is to display the representation of Received Pronunciation, General
American, and Australian English in these textbooks. The following sections provide an
overview of the corpus design and annotation practices employed in the compilation of this

corpus.

3.2.1 Practical Considerations

Several key considerations had to be addressed before compiling the phonological textbook
corpus. First, access to and availability of the ELT textbooks, along with their accompanying
audio material and orthographic transcripts, had to be ensured. The audio material was avail-
able in digital format on CDs, while the transcripts of the audio material were available in
electronic PDF files or in print teacher manuals or in the textbooks themselves. The audio
files were saved in the Waveform Audio format, and the transcripts were digitized—if nec-
essary—and saved as PDF files.

Given the constraints of time and resources inherent in a PhD project, the specialized
phonological textbook corpus (referred to hereafter as ‘the corpus’) had to be designed ac-
cordingly. Consequently, this corpus focuses specifically on textbooks used in ELT at sec-
ondary schools (Gymnasium) in North Rhine-Westphalia. Moreover, the corpus was limited
to three accents of English to ensure a manageable scope and allow for analytical depth. The
accents included are Australian English, General American, and Received Pronunciation.

The following section provides a detailed account of the specific corpus design for

the corpus as a whole and the individual sub-corpora dedicated to each accent.

3.2.2 Corpus Design and Annotation

This phonological textbook corpus is compiled of audio material from the newest editions
(at the time of data collection in 2017/2018) of the volumes two, four, and five of the three
textbook series English G Access, Green Line, and Camden Town. These textbooks are used
in years six (volume 2), eight (volume 4), and nine (volume 5) in North Rhine-Westphalia.
The accents included in this corpus are Received Pronunciation, General American, and
Australian English.

Table 5 below provides an overview of the size of the corpus and the size of the

individual sub-corpora. The entire corpus consists of three hours, 36 minutes, and 40 seconds
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of recorded speech from the textbook audio materials. The Australian English sub-corpus is
the smallest sub-corpus with 36 minutes of recorded speech included, while the General
American sub-corpus consists of one hour, 45 minutes, and 28 seconds of recorded speech.
The difference in size for the three sub-corpora is due to the fact that the Australian English
sub-corpus is only comprised of two textbooks, while the General American sub-corpus, as
well as the Received Pronunciation sub-corpus consist of audio materials from three text-
books each. Detailed descriptions of the corpus design of each sub-corpus are provided in
Section 3.2.3 for the Received Pronunciation sub-corpus, 3.2.4 for the General American

sub-corpus, and 3.2.5 for the Australian English sub-corpus.

Sub-corpora Length of Audio Materials
Received Pronunciation sub-corpus 01:15:12
General American sub-corpus 01:45:28
Australian English sub-corpus 00:36:00
Total 03:36:40

Table 5. Size of the corpus and the individual sub-corpora.

In general, the corpus includes seven speakers per textbook and an analysis of one to
two audio tracks per speaker, in most instances. These speakers per textbook include all
available speakers for the Australian English sub-corpus and a selection of speakers for the
Received Pronunciation and General American sub-corpora, as more speakers were availa-
ble in the audio materials for the Received Pronunciation and General American sub-cor-
pora. However, to keep the corpus sizes comparable, only a selection of seven speakers?® and
one to two audio tracks per speaker were selected per textbook. An overview of the chosen
speakers and audio tracks can be found in sections 3.2.3 for the Received Pronunciation sub-
corpus, 3.2.4 for the General American sub-corpus, and 3.2.5 for the Australian English sub-
corpus.

The speakers were chosen on the grounds that they were either explicitly described
as a speaker of the respective accent under discussion, or their status as a speaker of that

accent could be inferred from the context of the audio text.* The rationale for this approach

3 For some textbooks from the General American and Australian English sub-corpora, only six speak-
ers were selected. The choice of this selection is explained further in the respective sub-chapters below.

* The textbook publishers were contacted about information on the voice actors and their native ac-
cents as well as which characters each voice actor voiced. However, the publishers did not offer any infor-
mation on the voice actors used for the recordings.
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is that the aim of this thesis is to analyse how different accents are represented in the audio
materials Therefore, (supposed) speakers of these accents are analysed to evaluate how well
they portray the respective accents. In all analysed audio tracks all occurrences of the fea-
tures under discussion and usually up to five instances of the remaining monophthongs were

analysed for each speaker.

Sub-corpora Speakers Tokens
Received Pronunciation sub-corpus 21 1.633
General American sub-corpus 20 1.732
Australian English sub-corpus 13 1.365
Total 54 4.730

Table 6. Number of speakers and tokens per sub-corpus.

Table 6 provides an overview of the number of speakers included in the individual
sub-corpora as well as the entire corpus, as well as the number of tokens analysed per sub-
corpus and in the entire corpus. Overall, the corpus includes 54 speakers and 4.730 analysed
tokens. These token numbers include all features that were part of the analysis, and the ad-
ditional monophthongs analysed to create each speaker’s individual vowel spaces (see Sec-
tion 3.3.1).

Any phonological corpus requires at least a time-aligned annotation on an ortho-
graphic level, and level of phonological annotations (Gut and VVoormann 2014: 17). This
corpus was annotated in Praat on three different tiers: the speaker tier, the word tier, and the
vowel tier. All relevant words for the analysis were annotated orthographically in a time-
aligned manner on the word tier. For each word, an annotation was added on the speaker tier
to indicate which speaker uttered these words. Within the word, the relevant vowels were
annotated in a time-aligned manner on the vowel tier using the lexical sets as labels for the
vowels. While many phonological corpora use phonetic symbols at a phonological level of
annotation (cf. Delais-Roussarie and Post 2014: 58), Well’s LEXICAL SETS were chosen for
this level of annotation in this corpus. As manual annotations, especially phonological an-
notations, are very time-consuming (Gut and Voormann 2014: 24), a “query-driven annota-
tion approach” (Brinckmann 2014: 364) was chosen for this corpus: Thus, only the words
and vowels of interest for this research project were annotated.

The speakers were coded according to the textbook, track number, and occurrence of
the speaker on the track. For example, speaker SpEGA4-2-1 is a speaker from the textbook
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English G Access 4, track number two, and the first speaker on this audio track. If a textbook
Is accompanied by several CDs, the CD number is added between the textbook code and the
track number. In this case, SpGL5-1-3-1 is a speaker from the textbook Green Line 5, CD1,
track number three, and the first speaker on this audio track. Using this notation, each speaker
can be identified easily in the annotation.

As two or more audio tracks per speaker are usually included in this corpus, each
speaker received a new speaker code to show which characters were voiced by the same
speaker. The final speaker codes were coded for the speaker’s gender—M for male speakers
and F for female speakers—and the textbook and volume of the textbook—E for English G
Access, G for Green Line, and C for Camden Town. The speakers were numbered consecu-
tively by gender throughout the three sub-corpora starting with the Australian English sub-
corpus, followed by the General American sub-corpus and lastly the Received Pronunciation
sub-corpus. Therefore, speaker M1ES5 is the first male speaker from the Australian English
sub-corpus, as E5 stands for the textbook English G Access 5, which is part of the Australian
English sub-corpus. Speaker F8G4 is a female speaker from the General American sub-cor-
pus, as G4 stands for Green Line 4, which is part of the General American sub-corpus. Male
and female speakers were each coded separately but consecutively, meaning that the male
speakers are counted consecutively from 1 through to 30 starting with the textbook English
G Access in each sup-corpus, followed by the textbook Green Line, and then, if applicable,

Camden Town.

Sub-corpus Speakers

Australian English F1E5, F2G5, F3G5, FAG5, M1E5, M2E5, M3E5, M4E5, M5ES,
M6G5, M7G5, M8G5, M9G5

General American F5E4, F6E4, F7E4, F8G4, F9G4, F10G4, F11C4, F12C4, F13C4,
F14C4, M10E4, M11E4, M12E4, M13E4, M14G4, M15G4,
M16G4, M17G4, M18C4, M19C4

Received Pronuncia- | F15E2, F16E2, F17G2, F18G2, F19G2, F20C2, F21C2, F22C2,
tion F23C2, F24C2, M20E2, M21E2, M22E2, M23E2, M24E2,
M25G2, M26G2, M27G2, M28G2, M29C2, M30C2

Table 7. Overview of the speakers per sub-corpus.

Table 7 displays an overview of the speaker codes per sub-corpus. A list of which

final speaker code encompasses which original speaker codes (i.e. the speaker codes
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showing the track number and occurrence on the track) are included in Sections 3.2.3-3.2.5,
where each sub-corpus is discussed separately.

When designing a new corpus, the question of representativeness is always at the
forefront. According to Gut and Voormann (2014: 20):

The term 'representativeness' is usually used to refer to the objective that
the raw data of a corpus should constitute a sample of a (...) language
variety that includes its full range of variability. It should thus provide the
researchers with as accurate as possible a picture of the occurrence and
variation of linguistic phenomena, and the potential to generalize the cor-
pus-based findings to a language or language variety as a whole.

This corpus provides a relatively high level of representativeness with regards to the
representation of Received Pronunciation, General American, and Australian English in the
textbook series English G Access, Green Line and Camden Town, as not only a wide range
of speakers are included in this corpus, but also all instances of the variables under discussion
for each speaker are included and analysed. Thus, this corpus provides the opportunity of
generalizing the findings concerning the three accents of English—Received Pronunciation,
General American, and Australian English—to the variety of ‘textbook English’ as a whole

for these textbooks used in North Rhine-Westphalia.

3.2.3 The Received Pronunciation Sub-Corpus

This section describes the corpus design of the Received Pronunciation sub-corpus with re-
gards to the textbooks used, the speakers and audio tracks included, and the linguistic fea-
tures included in this sub-corpus.

The Received Pronunciation sub-corpus is comprised of the three textbooks English
G Access 2 (Rademacher 2014a), Green Line 2 (Weisshaar 2015a), and Camden Town 2
(Hanus et al. 2013a), which are used in the 6™ grade at secondary schools (Gymnasium) in
North Rhine-Westphalia. Twenty-one speakers in total—seven speakers from each text-
book—are included in this sub-corpus. A total of one hour, 15 minutes, and 12 seconds of
audio data from 36 different audio tracks—ten from English G Access 2 (Rademacher
2014Db), 14 from Green Line 2 (Weisshaar 2015b), and 12 from Camden Town 2 (Hanus et
al. 2013b)—are included. The sub-corpus includes 1.633° tokens in total.

5 Originally, the lexical set SQUARE was included in this sub-corpus. These tokens are still included in
the total number of tokens for this sub-corpus, even though they were later no longer considered for the anal-
ysis.
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The 21 speakers of this sub-corpus are comprised of ten female and 11 male speakers.
Seven speakers—two female and five male speakers—are included from the textbook Eng-
lish G Access 2. Seven speakers—three female and four male speakers—are included from
the textbook Green Line 2. Seven speakers—five female and two male speakers—are in-
cluded from Camden Town 2. For all three textbooks, more than seven speakers were avail-
able. The seven speakers per textbook were chosen on the grounds that each speaker had a
relatively high speaking portion within the textbook to ensure the availability of a substantial
number of tokens for the analysis.

Table 8 provides an overview of the speakers and indicates the original, track-indi-
vidual speaker codes, as well as the audio tracks analysed for each speaker. Two audio tracks
per speaker are included in this sub-corpus, except for two speakers: M23E2 and F22E2. For
speaker M23E2 one track was available. Three audio tracks were included for speaker
F22C2. As these textbook audio materials are on several CDs, the track numbers include the
CD number. For instance, audio track 1-39 from the textbook English G Access 2 is track
number 39 on CD 1.

The main features of interest in this sub-corpus are the vowels GOOSE, LOT, CLOTH,
TRAP, BATH, and START. Table 9 displays the raw frequency of the features under discussion
per speaker, as well as the total frequency per vowel.

Of the six vowels under discussion, TRAP occurs most frequently with 230 tokens in
total, followed by LOT with 194 tokens. CLOTH appears the least with only 58 tokens. The
distribution of these six vowels across the individual speakers varies. The lowest frequency
of these vowels across speakers ranges from zero to two. The highest frequency per vowel

and speaker ranges from seven tokens for cLOTH to 31 tokens for TRAP.
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Textbook Speaker Original Speaker Code Audio
Tracks
F15E2 SPpEGA2-1-39-2, SpEGA2-1-44-2 1-39, 1-44
F16E2 SpEGA2-2-24-2, SpEGA2-3-1-1 2-24, 3-1
English G Access M20E2 SpEGAZ2-1-9-1, SpEGA2-1-44-3 1-9, 1-44
) M21E2 SPEGA2-2-23-3, SpEGA2-2-24-1 2-23, 2-24
M22E2 SpEGA2-3-1-2, SpEGA2-3-10-1 3-1, 3-10
M23E2 SpEGA2-3-26-1 3-26
M24E2 SpEGA2-3-2-1, SpEGA2-3-28-3 3-2, 3-28
F17G2 SpGL2-2-12-2, SpGL2-2-13-2 2-12, 2-13
F18G2 SpGL2-1-14-2, SpGL2-2-17-2 1-14, 2-17
F19G2 SpGL2-2-33-2, SpGL2-2-34-2 2-33, 2-34
Green Line 2 M25G2 SpGL2-2-18-1, SpGL2-2-19-1 2-18, 2-19
M26G2 SpGL2-1-9-2, SpGL2-1-10-2 1-9, 1-10
M27G2 SpGL2-3-2-1, SpGL2-3-3-1 3-2,3-3
M28G2 SpGL2-1-6-1, SpGL2-1-20-2 1-6, 1-20
F20C2 SpCT2-2-20-1, SpCT2-2-28-2 2-20, 2-28
F21C2 SpCT2-2-7-2, SpCT2-2-34-2 2-7,2-34
F22C2 SpCT2-2-20-2, SpCT2-2-28-1, 2-20, 2-28,
SpCT2-1-36-1 1-36
Camden Town 2
F23C2 SpCT2-1-36-2, SpCT2-1-38-2 1-36, 1-38
F24C2 SpCT2-2-36-1, SpCT2-2-30-1 2-36, 2-30
M29C2 SpCT2-1-35-3, SpCT2-2-23-3 1-35, 2-23
M30C2 SpCT2-1-16-2, SpCT2-2-14-2 1-16, 2-14

Table 8. Overview of the Received Pronunciation speakers and audio tracks per textbook.
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Speaker GOOSE LOT CLOTH TRAP BATH START

F15E2 4 8 3 14 1 2
F16E2 4 2 0 4 2 0
M20E2 9 11 3 5 4 3
M21E2 4 4 7 9 2 14
M22E2 11 10 4 26 8 5
M23E2 12 11 3 10 15 6
M24E2 16 11 2 31 19 22
F17G2 5 13 5 9 1 1
F18G2 2 6 1 3 2 2
F19G2 5 8 0 5 3 0
M25G2 5 4 3 11 2 2
M26G2 10 10 1 8 3 3
M27G2 13 5 3 13 9 2
M28G2 18 22 5 18 12 10
F20C2 2 1 3 2 0 2
F21C2 3 10 1 2 5 3
F22C2 6 13 3 5 4 7
F23C2 4 9 2 5 3 1
F24C2 18 18 6 20 8 4
M29C2 6 5 1 10 1 0
M30C2 9 13 2 20 3 2
Total 166 194 58 230 107 91

Table 9. Token numbers per speaker for GOOSE, LOT, CLOTH, TRAP, BATH, and START.

Moreover, the corpus was tagged for the remaining stressed monophthongs to show
the characteristics of the monophthongs GOOSE, LOT, CLOTH, TRAP, BATH, and START. in re-
lation to their position in each speaker’s vowel space (see Section 3.3.1). The monophthongs
FLEECE, KIT, DRESS, NURSE, STRUT, PALM, FOOT, THOUGHT and NORTH were added to the cor-
pus. In general, up to five tokens per monophthong were analysed per speaker, though occa-
sionally more than five tokens were annotated. In these cases, all annotated tokens were
analysed. Table 1 (Appendix 6) provides an overview of the token numbers analysed for

each monophthong per speaker.
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3.2.4 The General American Sub-Corpus

This section describes the corpus design of the General American sub-corpus with regards
to the textbooks used, the speakers and audio tracks included, and the relevant linguistic
features.

The General American sub-corpus is comprised of the three textbooks English G
Access 4 (Rademacher 2016a), Green Line 4 (Weisshaar 2017a), and Camden Town 4
(Claussen et al. 2015a), which are used in the 81" grade at secondary schools (Gymnasium)
in North Rhine-Westphalia. 20 speakers in total—seven speakers from English G Access 4,
seven speakers from Green Line 4, and six speakers from Camden Town 4—are included. A
total of one hour, 45 minutes, and 28 seconds of audio data from 35 different audio tracks—
12 from English G Access 4 (Rademacher 2016b), 12 from Green Line 4 (Weisshaar 2017b),
and 11 from Camden Town 4 (Claussen et al. 2015b)—are included. The sub-corpus includes
1.732 tokens for analysis.

The 20 speakers are comprised of ten female and ten male speakers. Seven speak-
ers—three female and four male speakers—are included from the textbook English G Access
4. Seven speakers—three female and four male speakers—are included from the textbook
Green Line 4. Six speakers—four female and two male speakers—are included from Cam-
den Town 4. For all three textbooks, more than seven speakers were available. The number
of speakers per textbook were chosen on the grounds that each speaker had a relatively high
speaking portion within the textbook to ensure the availability of a substantial number of
tokens for the analysis. Only six speakers were included for Camden Town 4, as no other
speaker showed a substantial speaking portion throughout the audio tracks. Thus, only six
speakers were included for this textbook.

Table 10 provides an overview of the speakers and indicates the original, track-indi-
vidual speaker codes, as well as the audio tracks analysed for each speaker. Two audio tracks
per speaker are included in this sub-corpus, except for two speakers—M10E4 and M12E4—
for whom only one track was available. Three audio tracks were included for speaker F11C4,
as the third track—track number 1-14—was also included for speaker F12C4. As these text-
book audio materials are on several CDs, the track numbers include the CD number. For
instance, audio track 1-27 from the textbook English G Access 4 is track number 27 on CD
1.
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Textbook Speaker Original Speaker Code Audio
Tracks
FS5E4 SPpEGA4-1-27-1, SpEGA4-1-28-1 1-27, 1-28
FGE4 SPpEGA4-2-15-1, SpEGA4-2-18-1 2-15, 2-18
English G Access F7E4 SpEGA4-1-51-1, SpEGA4-1-53-2 1-51, 1-53
4 M10E4 SpEGA4-2-7-1 2-7
M11E4 SpEGA4-1-7-1, SpEGA4-2-11-1 1-7,2-11
M12E4 SpEGA4-2-13-1 2-13
M13E4 SPpEGA4-2-16-1, SpEGA4-2-17-1 2-16, 2-17
F8G4 SpGL4-1-17-2, SpGL4-2-6-1 1-17, 2-6
FOG4 SpGL4-1-18-2, SpGL4-3-9-2 1-18, 3-9
F10G4 SpGL4-2-5-1, SpGL4-3-2-1 2-5, 3-2
Green Line 4 M14G4 SpGL4-1-3-1, SpGL4-1-20-2 1-3, 1-20
M15G4 SpGL4-2-15-1, SpGL4-3-4-1 2-15, 3-4
M16G4 SpGL4-2-7-2, SpGL4-2-8-2 2-7, 2-8
M17G4 SpGL4-1-20-1, SpGL4-2-5-2 1-20, 2-5
F11C4 SpCT4-1-5-2, SpCT4-1-9-1, SpCT4- | 1-5,1-9, 1-
14-3 14
F12C4 SpCT4-1-14-2, SpCT4-2-18-1 1-14, 2-18
Camden Town 4 F13C4 SpCT4-1-5-4, SpCT4-2-27-2 1-5, 2-27
F14C4 SpCT4-1-4-1, SpCT4-1-24-1 1-5,1-24
M18C4 SpCT4-1-3-1, SpCT4-2-27-1 1-3, 2-27
M19C4 SpCT4-2-6-1, SpCT4-2-29-2 2-6, 2-29

Table 10. Overview of the General American speakers and audio tracks per textbook.

The main features of interest in this sub-corpus are the vowels BATH, LOT, and CLOTH,
as well as rhoticity in the lexical sets NEAR, SQUARE, and CURE. Table 11 displays the raw
frequency of the features under discussion per speaker, as well as the total frequency per

vowel and for rhoticity in the lexical sets NEAR, SQUARE, and CURE.
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Speaker BATH LOT CLOTH Rhoticity

F5E4 7 11 4 11
F6E4 11 24 4 11
F7E4 5 20 6 8
M10E4 5 21 1 9
M11E4 16 21 3 12
M12E4 4 20 5 7
M13E4 7 10 5 6
F8G4 2 10 2 22
FOG4 1 10 1 8
F10G4 2 9 1 7
M14G4 13 48 6 30
M15G4 4 12 7 6
M16G4 0 6 1 2
M17G4 4 15 0 9
F11C4 4 15 2 9
F12C4 2 11 12 20
F13C4 3 9 4 3
F14C4 0 8 0 1
M18C4 6 24 7 17
M19C4 6 20 5 14
Total 102 324 76 212

Table 11. Token numbers per speaker for BATH, LOT, CLOTH, and rhoticity in the features NEAR, SQUARE, and CURE.

Of the three vowels under discussion, LOT occurs most frequently with 324 tokens in
total. BATH occurs 102 times in the sub-corpus, and CLOTH only 76 times. The distribution
of these vowels across the individual speakers varies. The raw frequency for BATH ranges
from zero tokens for speaker M16G4 to 16 tokens for speaker M11E4. LOT occurs between
six times for speaker M16G4 and 48 times for speaker M14G4. CLOTH is not present for
speaker M17G4 but occurs 12 times for speaker F12C4. Two hundred and twelve tokens
were analysed for rhoticity. The raw frequency for rhoticity tokens per speaker—represented
by the lexical sets NEAR, SQUARE, and CURE— vary greatly. For speaker F14C4 only one

token of rhoticity could be analysed, while 30 tokens were analysed for speaker M14G4.
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Moreover, the corpus was tagged for the remaining stressed monophthongs to show
the characteristics of the monophthongs BATH, LOT, and CLOTH in relation to their position
in each speaker’s vowel space (see Section 3.3.1). The monophthongs FLEECE, KIT, DRESS,
TRAP, NURSE, STRUT, PALM, START, GOOSE, FOOT, THOUGHT, NORTH, and FORCE were added
to the sub-corpus. In general, up to five tokens per monophthong were analysed per speaker,
though occasionally more than five tokens were annotated. In these cases, all annotated to-
kens were analysed. Table 2 (Appendix 6) provides an overview of the token numbers ana-

lysed for each monophthong per speaker.

3.2.5 The Australian English Sub-Corpus

This section describes the corpus design of the Australian English sub-corpus including the
textbooks used, the speakers and audio tracks included, and the relevant linguistic features.
This sub-corpus design has been previously described in Scheiwe (2022).

The Australian English sub-corpus of the phonological textbook corpus is comprised
of the two textbooks English G Access 5 (Rademacher 2017a) and Green Line 5 (Weisshaar
2018a), which are used in the 9" grade at secondary schools (Gymnasium) in North Rhine-
Westphalia. Audio samples from a unit on Australia from both textbooks are part of this sub-
corpus, including speech samples from 13 different speakers. This sub-corpus consists of 36
minutes of audio data from 13 different audio tracks—seven from English G Access 5 (Rade-
macher 2017b) and six from Green Line 5 (Weisshaar 2018b). The sub-corpus provided
1.365 tokens in total for analysis.

The 13 speakers are comprised of four female and nine male speakers. Six speakers—
one female and five male speakers—are included from the textbook English G Access 5, and
seven speakers—three female and four male speakers—are included from Green Line 5. All
available speakers were analysed for the Australian English sub-corpus. For each speaker,
one to two audio tracks were analysed. The remaining audio tracks within the Australian
English textbook units that were not analysed for this study either included speakers for
whom two audio tracks were already included in the corpus, or these audio tracks did not
display an Australian setting.

Table 12 below provides an overview of the speakers in this sub-corpus and indicates
the original, track-individual speaker codes, as well as the tracks analysed for each speaker.
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Textbook Speaker Original Speaker Code Audio Tracks
F1ES SPEGAS5-3-2, SpEGA5-5-4 3,5
M1E5 SpEGA5-2-1 2
English G Access MZ2ES SPEGAS5-3-1, SpEGA5-5-2 3,5
. M3ES SpEGAS5-3-3, SpEGA5-4-2, 3,4,5
SpEGAS5-5-5
MA4E5 SpEGA5-6-1 6
M5ES SPpEGAS5-11-1, SpEGA5-12-1 11,12
F2G5 SpGL5-1-19-1, SpGL5-1-10-2 10, 19
F3G5 SpGL5-1-10-4, SpGL5-1-13-2 10, 13
FAG5 SpGL5-1-14-1 14
Green Line 5 M6G5 SpGL5-1-3-1 3
M7G5 SpGL5-1-4-1 4
M8G5 SpGL5-1-10-1, SpGL5-1-13-1 10, 13
MIG5 SpGL5-1-10-3, SpGL5-1-19-2 10, 19

Table 12. Overview of the Australian English speakers and audio tracks per textbook.

Although, one or two audio tracks were analysed per speaker most often, three audio
tracks were analysed in one instance. Audio tracks three and four were analysed first for
speaker M3ES5. Track number five was added to the analysis for speaker M3E5, as it was
part of the analysis for speakers F1E5 and M2E5, and therefore already part of the corpus.
The audio tracks from the textbook English G Access 5 are taken from the sole CD, while
the audio tracks from the textbook Green Line 5 are all taken from the first of three CDs.

The main features of interest in this sub-corpus are the diphthongs FACE, PRICE, and
MOUTH. These diphthongs are salient markers that differentiate Australian English from
other accents and are also markers of social variation within Australian English. PrRICE and
MOUTH particularly, display phonetic differences between Broad and General Australian
English, while FACE shows accent differences in Cultivated Australian English compared to
Broad and General Australian English. The analysis focuses on the first targets in the diph-
thongs FACE, PRICE, and MOUTH, as “the second target of diphthongs is much more variable
than the first and often not attained [...] even in citation-form speech” (Harrington, Cox, and
Evans 1997: 174).
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Speaker FACE PRICE MOUTH

F1E5 8 7 4
M1E5 50 36 27
MZ2E5 35 24 20
M3ES5 8 10 1
MA4E5 30 20 19
MS5ES 24 47 15
F2G5 9 27 4
F3G5 30 20 9
FAGS 18 24 11
M6G5 15 27 7
M7G5 18 37 10
M8G5 18 18 9
M9G5 17 10 6
Total 280 307 142

Table 13. Token numbers per speaker for FACE, PRICE, and MOUTH.

Table 13 displays the raw frequency of the features under discussion per speaker and
the total frequency per vowel in this sub-corpus. As is immediately apparent, the distribution
of the features across the corpus is quite uneven. PRICE occurs the most with 307 tokens in
total and ranging from only seven tokens for speaker F1E5 to 47 tokens for speaker M5ES.
FACE occurs a total of 280 times in the corpus. Speaker M1E5 has by far the most FACE
tokens with 50. Overall, MOUTH occurs less in this corpus with only 142 tokens in total and
a range of one token for speaker M3ES5 to 27 tokens for speaker M1E5. This distribution,
however, is not that surprising considering the nature of the data set. The individual audio
tracks differ considerably in length, ranging from just over a minute to almost six and half
minutes. Therefore, the available data set per speaker varies greatly, resulting in a wide range
of token numbers per speaker. Moreover, the vowels FACE and PRICE occurred more often in
the data set compared to MOUTH, for two possible reasons: (1) FACE and PRICE have a higher
frequency of occurrence® in English compared to MouTH (cf. Cruttenden 2014: 159), and (2)

the highly frequent pronoun I, which already accounts for almost 30% of the PRICE tokens,

& While Cruttenden shows these frequencies of occurrence for British English vowels, he also states
that the frequency in General American is similar. Thus, it can be inferred that at least the ratio of frequency
between these vowels is likely to be similar in Australian English.
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can be expected to occur frequently in textbooks consisting largely of conversation-style
texts. Moreover, in textbook units about Australia, the word Australia or its derivatives, con-
taining the vowel FACE, occur quite frequently as well. Thus, the overall distribution of these
vowels in the corpus is not surprising.

Furthermore, the sub-corpus was tagged for the stressed monophthongs to show the
characteristics of the three diphthongs in relation to the individual speakers’ monophthongal
vowel space (see Section 3.3.1). The monophthongs FLEECE, KIT, DRESS, TRAP, NURSE,
STRUT, BATH/PALM/START, GOOSE, FOOT, THOUGHT/NORTH, and LOT were added to the cor-
pus. In general, up to five tokens per monophthong were analysed per speaker, though occa-
sionally more than five tokens were annotated. In these cases, all annotated tokens were
analysed. Table 14 and Table 15 below provide an overview of the token numbers analysed

for each monophthong per speaker.

Speaker FLEECE KIT DRESS TRAP NURSE STRUT

F1E5
M1E5
MZ2E5
M3ES
M4E5
M5E5
F2G5
F3G5
F4G5
M6G5
M7G5
M8G5
M9G5

(6]
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N

4
5
5
6
5
5
5
5
4
5

10
5
5

o o1 oo o1 o1 o1 o1 o1 o1 &~ O1 O
o o1 o1 oo o1 o1 o1 o1 o1 o O1 O
N O o A O 01T O O 01T W N o1 o1
N P, O O o1 N W o1 o O 01 Ol
w b O O O B~ 01 O O N O O

Total

(o2}
(S}

69

(@]
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(@]
~
w
\'
(@3]
(o6

Table 14. Token numbers per speaker for the monophthongs FLEECE, KIT, DRESS, TRAP, NURSE, and STRUT.
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Speaker BATH/PALM/ GOOSE FOOT THOUGHT/ LOT
START NORTH

F1E5 2 2
M1E5
MZ2E5
M3E5
M4E5
M5E5
F2G5
F3G5
FAGS
M6G5
M7G5
M8G5
M9G5

w b~ © O o1 W o1 o1 B~ O O DN
A O A W O N P~ O1T O WO O OO O
P NN Ww b, W oo wNN RPN
O N N M O A W U1 O W ool
o ~ O19 O1 O1 OO O o1 o1 ~» O 01 O

Total

a1
oo
a1
(ep]
N
[uiy
a1
a1
D
a1

Table 15. Token numbers per speaker for the monophthongs BATH/PALM/START, GOOSE, FOOT, THOUGHT/NORTH, and LOT.

3.3 Data Analysis

The data analysis of this study focuses on conducting acoustic and auditory analyses to pro-
vide insights into how Received Pronunciation, General American, and Australian English
are represented in the phonological textbook corpus. This section outlines the methodologies
and tools used to examine and interpret the speech data systematically. Section 3.3.1 outlines
the process of acoustically analysing vowels and visualising the results. This process has
been partially described before in Scheiwe (2022). Section 3.3.2 focuses on the auditory
analysis of rhoticity. Section 3.3.3. presents how the results of the acoustic and auditory

analyses are evaluated in relation to the accent descriptions presented in Chapter 2.
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3.3.1 Acoustic Analysis of Vowels and Visualisation

The corpus data was analysed acoustically using Praat (Boersma and Weenink 2020). The
first three formants (F1, F2, and F3) were analysed for each vowel using Praat’s automated
LPC formant analysis (see Ladefoged and Johnson, 2011 for a detailed explanation).

In preparation for analysis, the audio data was annotated in a time-aligned manner
on three different tiers: the speaker tier, the word tier, and the vowel tier (see Section 3.2.2.
for a detailed description of the annotation practices). The relevant sections for the analysis
were annotated on the speaker tier indicating each speaker with an individual code. This
annotation was performed for each word included in the analysis. The relevant words for the
analysis were annotated on the word tier and each relevant vowel within these words was
annotated on the vowel tier. The vowel segmentation was based on spectrographic cues.
During this annotation process, a visual inspection of the spectrogram corroborated Praat’s
automated LPC analysis (cf. Thomas 2011: 48). Figure 7 below shows a screenshot of the
annotated Praat file for the audio track EGA5-5 from the Australian English sub-corpus.

Al | AR AN I RV N AL AL i
S i Hirie! e Ch1 e
| AR I il l| il YL | Il It b | 1 I A
S T A il Ch2 o
+ . . ”". “ '”1‘ “H“" H“
| i ,,,l.ahmm«m
3’*"'¢m i
e
SpEGAS-5- speaker
" SPEGAS-5-2 .
'word
look around /121)
vowel
FOOT ‘ MOUTH ‘ [

Figure 7. Screenshot of the Praat window for the annotated track EGA5-5 from the Australian English sub-corpus.
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Figure 7 shows the annotation practice at the speaker, word, and vowel level for the
audio track EGA5-5. The speakers are labelled with the original speaker code that indicates
the audio track number as well as the speakers’ occurrence on the audio track. The words
are annotated orthographically, while the vowels are annotated using Wells’ (1982a) lexical
sets. The words and vowels are annotated in a time-aligned manner. The word- and vowel-
boundaries are indicated by the blue vertical boundary marks in the annotation tiers.

The annotated Praat file of the audio track EGA5-5 is included in the Digital Appen-
dix to further showcase the annotation and segmentation practices. The exact time stamps of
all segmented words and vowels are included in the Excel files in the Digital Appendix (An
overview of files included in the Digital Appendix can be found in Appendix 7).

The formant values F1, F2, and F3 were extracted with a formant ceiling of 5.000 Hz
for male speakers, and 5.500 Hz for female speakers (Boersma 2020). These formant ceilings
were used for all speakers from the Australian English and General American sub-corpora.
As the speakers from the Received Pronunciation sub-corpus portrayed mainly children,
these values had to be adjusted manually, as children often require a ceiling value of up to
8.000 Hz (Boersma 2020). Some speakers in the Received Pronunciation sub-corpus did not
yield accurate readings at the standard ceilings of 5.000 Hz for male speakers and 5.500 Hz
for female speakers. In those cases, the formant ceiling was determined individually by ad-
justing the formant ceilings to match the automatic readings from the LPC analysis with the
formant bands visible on the spectrogram.

Table 16 below provides an overview of the individual formant ceiling values for the
children in the Received Pronunciation sub-corpus, for whom the traditional formant ceilings
of 5.000 Hz for male speakers and 5.500 Hz for female speakers did not provide an accurate
match between the automatic LPC readings and the spectrogram. These adjusted formant

ceilings yielded more accurate results.
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Speaker Original speaker code Formant ceiling (Hz)

F15E2 SPEGA2-1-39-2 7000
SpPEGA2-1-44-2 6500
F19G2 SpGL2-2-33-2 6000
SpGL2-2-34-2 6000
F20C2 SpCT2-2-20-1 7000
SpCT2-2-28-2 7000
F21C2 SpCT2-2-7-2 6000
SpCT2-2-34-2 6000
F22C2 SpCT2-2-20-2 7000
SpCT2-2-28-1 7000
SpCT2-1-36-1 6000
F23C2 SpCT2-1-36-2 6000
SpCT2-1-38-2 6000
F24C2 SpCT2-2-36-1 7000
SpCT2-2-30-1 6500
M20E2 SPEGA2-1-44-3 6500
M26G2 SpGL2-1-9-2 5300
SpGL2-1-10-2 5300
M28G2 SpGL2-1-20-2 5500
SpGL2-1-6-1 5000
M29C2 SpCT2-1-35-3 6000
SpCT2-2-23-3 6000
M30C2 SpCT2-1-16-2 5500
SpCT2-2-14-2 5500

Table 16. Overview of individual formant ceiling settings for the children in the Received Pronunciation sub-corpus.
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One vowel target was identified for monophthongs to analyse the pronunciation of
the individual monophthongs. The monophthongal vowel target was selected at the midpoint
50% into the vowel (cf. Harrington and Cassidy 1999:59-60; Rosner and Pickering 1994:
79). While the monophthongal vowel target is also often measured at a section in the vowel
with relatively steady-state formant readings (Harrington and Cassidy 1999: 59), measure-
ments at the temporal midpoint were selected for this study, as “many monophthongal vow-
els have no clearly identifiable steady-state section or else because the steady-state interval
is different for each formant” (Harrington and Cassidy 1999: 59). Van Son and Pols (1990)
investigated the validity of different methods of obtaining the vowel target in monophthongs
and found that “the differences between the various methods used are, in most respects,
marginal and all methods used essentially give the same outcome. When studying vowel
targets, the method that is most convenient can be used” (van Son and Pols 1990: 1692).

Two vowel targets were selected in diphthongs to analyse the onset and glide in each
vowel. The first vowel target was measured at 25% and the second target at 75% of the
vowel’s duration (cf. Thomas 2011: 151-152). Another option is to measure the two vowel
targets at 30% and 70% into the vowel. Both are frequently used options for determining
vowel targets in diphthongs (Thomas 2011: 151-152). Measurements at all three targets—
25%, 50%, and 75% of the vowel’s duration—were taken for all vowels, regardless of
whether they are monophthongs or diphthongs to simplify the data collection process. Only
the measurements at the relevant vowel targets were considered in the analysis: the meas-
urement at 50% for monophthongs, 25% for the first target in diphthongs, and 75% for the
second target in diphthongs. The formant values (in hertz) for F1, F2, and F3 at the three
vowel targets are reported as whole numbers without decimals.

The formant readings were extracted using two different Praat scripts (Appendix 3).
The first script was used to extract the data for the Australian English sub-corpus and was
then slightly modified for the subsequent analyses of the Received Pronunciation and the
General American sub-corpora. These practical modifications did not change the technical
mechanics of the script. In the first script, the formant ceilings for male and female speakers
had to be adjusted manually. Thus, the script had to be run twice for tracks that included
both male and female speakers. The resulting .txt files then had to be manually filtered for
the appropriate formant readings of the individual speakers. The second Praat script runs two
different loops for tracks with both male and female speakers and therefore provides the
appropriate formant readings in only one iteration. Instead of saving the results in three in-

dividual .txt files, this script saves the results in one Excel file. All automatic formant
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readings were manually re-checked with an inspection of the spectrogram and adapted if
necessary.

After extracting the formant values as described above, each speaker’s monoph-
thongs were visualised in an F1xF2 scatter plot based on the F1 and F2 values extracted at
the vowel target. These vowel plots were created using R Statistical Software (R Core Team
2021). The scripts used for creating the vowel plots and an overview of the packages used
in the scripts are included in Appendix 4. Each individual speaker’s monophthongs were
plotted on an F1xF2 scatter plot to evaluate the vowel analysis. Average F1 and F2 formant
values for each vowel were plotted to create each individual speaker’s vowel space. The
resulting vowel plots approximate the articulatory vowel quadrilateral, with F1 inversely
corresponding to vowel height, and F2 inversely corresponding to vowel frontness (Johnson
2012: 144; Rosner and Pickering 1994: 11).

While Received Pronunciation and General American are evaluated solely on the
pronunciation of monophthongs—and rhoticity in the case of General American, the repre-
sentation of Australian English in the textbook audio materials is analysed regarding the
diphthongs FACE, PRICE, and MOUTH. Diphthong trajectories from the first to the second
vowel target were superimposed onto the vowel plots for the speakers of the Australian Eng-
lish sub-corpus. For each speaker, the mean F1 and F2 values from the two vowel targets in
the diphthongs FACE, PRICE, and MOUTH were used to plot these diphthong trajectories.

In order to interpret a speaker’s realisation of the respective vowels under discussion,
the vowel plots were segmented manually into the articulatory categories of front, central,
and back on the horizontal (F2) axis, and open, open-mid, mid, close-mid, and close on the
vertical (F1) axis. To achieve this articulatory categorisation of the individual vowel spaces,
each plot was vertically segmented into three equidistant areas to categorise each vowel in
terms of vowel height. The segmentation into front, central, and back vowels was achieved
by dividing the vowel spaces in the middle connecting the midpoints of the two parallel sides
in the quadrilateral. These segmentations were constructed using GeoGebra® (2024). Figure

8 below illustrates this segmentation.
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Figure 8. Averaged vowel plot from speaker F9G4 with added articulatory categorisation.

Each vowel plot is categorised in this manner. The top parallel side of the quadrilat-
eral is constructed to run through the vowel with the lowest F1 value, in this case NORTH. In
the upper right-hand corner, there is a right angle with the right-hand side of the quadrilateral
running through the vowel with the lowest F2 value, in this case FORCE. The second parallel
side of the quadrilateral at the bottom goes through the vowel with the highest F1 value, in
this case TRAP. The left-hand side of the quadrilateral is constructed in such a way, that it
goes through the vowel with the highest F2 value, in this case, FLEECE. The central line is
constructed by connecting the two midpoints of the two parallel sides at the top and the
bottom of the quadrilateral. The two parallel lines in the middle and the two parallel sides at
the top and bottom of the quadrilateral are equidistant.

Four of the Australian English vowel spaces have a rather triangular or diamond
shape. For these plots, the categorisation is slightly amended to resemble this triangular/di-
amond shape. The categorisation in these plots does not have two parallel sides at the top
and bottom, instead, the categorisation matches the triangular point in the open area (see
Appendix 2 for these amended categorisations). The segmentation into three equidistant lev-
els is maintained. The segmentation into front, central, and back is achieved by connecting
the midpoint of the top line to the triangular point at the bottom. This method of segmentation
was used for the vowel plots of speakers F1E5, F2E5, M3E5, and FAG5.
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This categorisation of each plot does not fully match the dimensions of the cardinal
vowel chart, as the bottom parallel side of the quadrilateral is not necessarily half the length
of the top side of the quadrilateral. Instead, these sides were matched to fit each individual
person’s vowel space. Nonetheless, categorising each individual vowel plot in this way
makes it possible to describe the vowels according to the articulatory features of vowel
height and tongue advancement. The individual vowel plots with these categorisations can
be found in Appendix 2.

front central back

close

close-mid

mid

open-mid

open

Figure 9. Vowel quadrilateral with articulatory labels.

Figure 9 shows a conventional vowel quadrilateral with the articulatory labels at-
tached. Thus, a vowel was classified as open front when it was located in the lower third and
front half of the quadrilateral. Vowels in close vicinity to or directly on the central line were
classified as central vowels. Vowels in the back half of the quadrilateral are classified as
back vowels. Similarly, vowels in close vicinity to or on the lines for an open-mid or close-
mid vowel height were categorised as such. Vowels between the open-mid and close-mid
areas were categorised as mid vowels. VVowels above the close-mid line were categorised as
close vowels.

A vowel plot was created for each individual speaker based on the average F1 and
F2 values for each of that speaker’s monophthongs. Three to four additional vowel plots

were created per sub-corpus: a vowel plot based on the pooled averages for all speakers of
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the sub-corpus and vowel plots based on the pooled averages for the speaker groups from
the individual textbooks. As the Australian English sub-corpus only consists of two text-
books, three additional vowel plots were created: the vowel plot of the pooled averages for
all speakers and the two vowel plots for the textbook speaker groups. These pooled averages
were calculated based on each speaker’s individual average formant values per vowel. For
instance, the Australian sub-corpus consists of 13 speakers. The mean F1 and mean F2 val-
ues per monophthong, and for these speakers also the mean F1 and F2 values for the two
vowel targets in the diphthongs, were calculated for each speaker. These mean formant val-
ues were used again to calculate the pooled average for the entire speaker group. All 13 mean
F1 and mean F2 values per vowel were added and then divided by the number of speakers.
These pooled average F1 and F2 values were then used to plot the vowel space of the entire
speaker group. The same procedure was repeated for the speakers of the individual text-
books. All vowel plots from each sub-corpus can be found in Appendix 1. The categorised
versions of these vowel plots and the categorised versions of the grouped vowel plots can be
found in Appendix 2. The R scripts used to create the grouped and speaker-individual vowel
plots are found in Appendix 4.

All vowels in this corpus were categorized according to their position in the individ-
ual vowel spaces. The monophthongs that are used as the reference points in these vowel
plots are always the speaker-individual mean values. For the pooled averages, these mon-
ophthongs are the calculated pooled mean values across that respective speaker group.

This section provided an overview of the process of analysing vowels, reported the
analysis settings in Praat, and explained the visualisation of the results. The next section

focuses on the auditory and acoustic analysis of rhoticity.

3.3.2 Auditory and Acoustic Analysis of Rhoticity

In the General American sub-corpus, the lexical sets NEAR, SQUARE, and CURE were analysed
with regard to rhoticity. A total of 212 tokens were analysed. These tokens were categorised
according to Harris’ (2013) rhoticity systems and the different phonological contexts in
which /r/ can be articulated. As the rhoticity analysis was confined to the lexical sets NEAR,
SQUARE, and CURE, not all nine phonological contexts that Harris identified (see Section 2.4)
are applicable in this analysis. As /r/ cannot occur either word-initially or in consonant clus-
ters within the lexical sets of NEAR, SQUARE, and CURE, the categories of the phonological

context of /r/ in the General American sub-corpus used in this analysis are:
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Q) Intervocalically within a word before a stressed syllable

(i) Intervocalically within a word before an unstressed syllable

(iii)  Intervocalically across a word boundary before a stressed syllable
(iv)  Intervocalically across a word boundary before an unstressed syllable
(V) Preconsonantally within a word

(vi)  Preconsonantally across a word boundary

(vii)  Word/phrase/utterance final

Tokens in category (vii) were identified according to the methodology presented by
Robb and Gillon (2007: 3), who defined “[an] utterance [...] as a string of syllables that did
not contain a silent interval in excess of 250 ms.” Consequently, a token was marked as
word- or phrase-final if it was followed by a pause exceeding 250 ms, which signals a defi-
nite pause or utterance break. Tokens were identified as utterance-final if either a change in
speakers occurred or the token was the final word on the respective audio track.

Rhoticity in the lexical sets NEAR, SQUARE, and CURE in the General American sub-
corpus was analysed auditorily, categorising /r/ as either present or absent in these tokens.
In unclear cases, an additional acoustic analysis in the form of an inspection of the spectro-
gram was conducted, as acoustically, rhoticity in these lexical sets is marked with a distinct
lowering of F3 towards the end of the vowel (Kent and Read 1992: 139; Ladefoged and
Maddieson 1996: 244). Analysing rhoticity primarily auditorily and only using additional
acoustic analyses in either a portion of the data or in unclear cases is commonly used in the
field (cf. Dickson and Hall-Lew 2017; Lonergan and Cox 2010; Redzwan 2016; Stuart-
Smith, Lawson and Scobbie 2014; Tan 2012).

The validity of the analysis was ensured by further auditory analysis of the data from
a second judge, also trained in linguistics, who categorised /r/ as present or absent in the
tokens. Both the researcher and the second judge are non-rhotic speakers of English: the
second judge is a native speaker of Singapore English. The individual classifications of /r/
in the tokens as either present or absent by both researchers yielded a different classification
in 28 out of 212 tokens, creating an inter-judge agreement rate of 86%. The results from the
auditory and acoustic analyses by the researcher are the basis for discussing the state of
rhoticity in the lexical sets NEAR, SQUARE, and CURE in the General American sub-corpus.

Whether /r/ in the lexical sets NEAR, SQUARE, and CURE is articulated or not, is the
main focus of this analysis. First, an overview was created of how many tokens per lexical

set and phonological context were analysed. Then the rate of /r/ articulation was calculated
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per phonological context across all speakers, as well as the individual textbook groups. In
these cases, the absolute frequencies of articulated and not-articulated /r/, as well as the per-
centage of articulated /r/, are calculated. The level of rhoticity per speaker is also calculated
to determine how many speakers are fully rhotic in the lexical sets NEAR, SQUARE, and CURE,
and how many speakers display variable rhoticity. These cases of variable rhoticity are then
examined more closely focusing on the individual instances in which /r/ is not articulated for
those speakers.

This section discussed the methodological steps in the rhoticity analysis. The next
section turns to the evaluation of the findings from the acoustic and auditory analyses and
explains the methodological process of comparing the findings to the theoretical framework
presented in Chapter 2.

3.3.3 Synthesis of Corpus Findings and Linguistic Descriptions of Accents

The results of the acoustic and auditory analyses are compared to linguistic descriptions of
the accents in question, in order to evaluate the representation of Received Pronunciation,
General American, and Australian English in the textbook series English G Access, Green
Line, and Camden Town. The categorisation of the vowels under investigation into the artic-
ulatory categories of vowel height and tongue advancement are compared to the linguistic
descriptions presented in Chapter 2. The results are then evaluated as to whether the speak-
ers’ pronunciation matches common pronunciation variants of the accent under discussion.
First, the overall pronunciation per sub-corpus is evaluated based on the grouped vowel plots
for all speakers and the textbook groups. Then, each individual speaker’s pronunciation is

evaluated based on their averaged vowel space.
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3.4 Identifying and Addressing Limitations

The limitations of this study have been defined regarding the data and the methodology em-
ployed. The following sections explain and address limitations related to the corpus size and
the resulting representativeness of the data, as well as the method of identifying and selecting

speakers for the corpus.

3.4.1 Data Limitations

The specialized phonological textbook corpus is fairly small, with only 4.730 tokens. The
sub-corpora are consequently quite small as well, ranging from 1.365 tokens for the Austral-
ian English sub-corpus to 1.732 tokens for the General American sub-corpus. This results in
low token numbers per speaker and feature in the individual sub-corpora. A good corpus
generally should be both, representative and of sufficient size (Gut and Voorman 2014: 19).
Representativeness, in this case, refers “to the objective that the raw data of a corpus should
constitute a sample of language or a language variety that includes its full range of variabil-
ity” (Gut and Voorman 2014: 20).

The focus of the specialized phonological textbook corpus lies in the representation
of three select accents of English based on select phonological features. Certainly, an anal-
ysis of more accents of English represented by all phonological features of the respective
accents may represent the full range of variability within the textbook data. Although this
may suggest that the corpus may not be truly representative of the representation of varieties
of English in textbooks used in NRW in general, the corpus still offers a high level of repre-
sentativeness. The analysed features represent salient aspects of the accents under discus-
sion. As all available tokens of these features within the audio tracks are included in the
analyses, this phonological corpus still showcases the range of variability present in the text-
book data.

Factors such as the project’s time constraints influenced the corpus compilation, an-
notation, and analysis and, therefore, also the degree of representativeness that can be
achieved. However, “true representativeness is not always possible in corpus design” (Gut
and VVoorman 2014: 21). Larger corpora that show a high degree of representativeness usu-
ally also involve sizeable research teams and numerous support staff. The corpus size and
data selection for this project take into account that this research project is a solo-authored

project with minimal outside assistance.
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3.4.2 Speaker Limitations

As stated in Section 3.2.2, the speakers chosen for this sub-corpus were selected because
they were assumed to be representative of the respective accent under discussion. While all
available speakers were chosen for the Australian English sub-corpus, a selection of seven
speakers per textbook were analysed for each textbook in the Received Pronunciation sub-
corpus, as well as for the textbooks English G Access 4 and Green Line 4 in the General Amer-
ican sub-corpus. Six speakers were selected for analysis from the textbook Camden Town 4
in the General American sub-corpus. As illustrated in Sections 3.2.3 and 3.2.4, these speak-
ers were chosen based on the amount of data available per speaker to ensure as substantial a
number of tokens for analysis as possible. However, as textbooks tend to contain rather short
texts, the data pool for each speaker is small and varies significantly per speaker. While
speakers with longer texts were selected to ensure a sufficient number of tokens for analysis,
the final amount of data available still varies significantly per speaker (cf. Table 9, Table 11,
and Table 13).

Multiple audio files were chosen for the analysis of each speaker. In some cases,
multiple audio files covered the same text; in other cases, the speakers voiced different char-
acters. Information about which voice actor voiced which character was not available. The
‘identity’ of the speakers had to be determined auditorily. A certain degree of error in deter-
mining whether a textbook character was voiced by the same voice actor is possible; how-
ever, the validity of the results was ensured by a second judge with linguistic training who

independently identified which voice actor voiced which character or text.

3.5 Closing Remarks

This chapter outlined the specialized phonological textbook corpus design, and the acoustic
and auditory analysis methodology used in this research. Following practical considerations
of the corpus compilation process, the general corpus design and annotation methods were
discussed before the corpus design for each varietal sub-corpus. Subsequently, the chapter
presented the acoustic and auditory analysis methodology, as well as the process of compar-
ing and contrasting the findings from these analyses with linguistic descriptions of the ac-
cents under discussion. Finally, the chapter addressed the study’s limitations. The next chap-

ter presents the results of the acoustic and auditory analyses of the corpus data.
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4 Results

4.1 Introduction

This chapter presents the findings of the acoustic and auditory analyses of the textbook audio
materials regarding the representation of Received Pronunciation, General American, and
Australian English in English textbooks used at secondary schools in NRW. Section 4.2
presents the findings from the Received Pronunciation sub-corpus, Section 4.3 presents the
findings from the General American sub-corpus, and Section 4.4 presents the findings from

the Australian English sub-corpus.

4.2 Received Pronunciation

This section investigates how Received Pronunciation, and specifically the monophthongs
GOOSE, LOT, CLOTH, TRAP, BATH, and START, are represented in the German textbooks of
English: English G Access 2, Green Line 2, and Camden Town 2. Section 4.2.1 illustrates
the results of the acoustic analyses of the corpus data to depict the Received Pronunciation
accent of the textbooks. The section provides a general overview of the pronunciation of the
entire speaker group and detailed analyses of the three textbook speaker groups and the in-
dividual speakers. This analysis provides a comprehensive overview of how Received Pro-
nunciation is depicted in German textbooks of English.

Section 4.2.2 expands on these findings: a comparison with the linguistic description
of Received Pronunciation as presented in Section 2.5 facilitates an interpretation of these
findings. The results of the acoustic analyses are evaluated against the descriptions of Re-

ceived Pronunciation.

4.2.1 The Vowels in the Received Pronunciation Sub-Corpus

Speech samples from 21 textbook speakers have been analysed to investigate the represen-
tation of Received Pronunciation as exemplified by the monophthongs GOOSE, LOT, CLOTH,
TRAP, BATH, and START. Seven speakers each were analysed from the textbooks English G
Access 2, Green Line 2, and Camden Town 2. A combined amount of 846 tokens for GOOSE,
LOT, CLOTH, TRAP, BATH, and START were analysed across these 21 speakers.

To get a first impression of the representation of Received Pronunciation in German

textbooks, four speaker groups were created: a group of all speakers, all speakers from
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English G Access 2 (EGA?2), all speakers from Green Line 2 (GL2), and all speakers from

Camden Town 2 (CT2). For each group, pooled averages for F1 and F2 of the vowel targets

in GOOSE, LOT, CLOTH, TRAP, BATH, and START were calculated based on the groups’ speakers

mean raw F1 and F2 values in these vowels.

GOOSE LOT CLOTH
Speaker
Mean Mean Mean
groups
Hz SD n Hz SD n Hz SD n
F1 411.7 67.3 F1 6764 63.3 F1 6855 132.9
EGA2 7 7 6
F2 1717.2 399.8 F2 1168.7 135.9 F2 12349 184.2
F1 3715 45.6 F1 5934 147.1 F1 625.3 67.6
GL2 7 7 6
F2 1800.6 361.9 F2 1120.3 90.6 F2 1186.6 137.1
F1 4149 65.2 F1 720.7 114.4 F1 8141 84.2
CT2 7 7 7
F2 18927 342.0 F2 1250.0 160.9 F2 12748 170.1
F1 3994 59.1 F1 6635 117.7 F1 7139 120.5
All 21 21 19
F2 1803.5 348.8 F2 1179.7 133.7 F2 12343 156.0
Table 17. Pooled mean formant values and standard deviations for Goose, LOT, and cLOTH for the speaker groups from
English G Access 2, Green Line 2, Camden Town 2, and all speakers.
TRAP BATH START
Speaker
Mean Mean Mean
groups
Hz SD n Hz SD n Hz SD n
F1 9764 78.7 F1 9195 116.1 F1 829.2 75.1
EGA2 7 7 6
F2 1604.1 108.1 F2 1340.0 130.5 F2 1206.4 88.2
F1 923.2 88.1 F1 760.6 152.1 F1 6813 183.0
GL2 7 7 6
F2 16127 1204 F2 1231.0 129.3 F2 1202.2 913
F1 1062.6 1214 F1 9720 134.3 F1 926.8 141.4
CT2 7 6 6
F2 1695.0 101.1 F2 15245 233.7 F2 14756 294.6
F1 9874 107.2 F1 879.6 153.5 F1 8124 163.1
All 21 20 18
F2 1637.3 109.9 F2 1357.2 194.6 F2 12947 211.9

Table 18. Pooled mean formant values and standard deviations for TRAP, BATH, and START for the speaker groups from

English G Access 2, Green Line 2, Camden Town 2, and all speakers.
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Table 17 and Table 18 display the pooled averages in hertz of the F1 and F2 values
for the vowel targets in the vowels GOOSE, LOT, CLOTH, TRAP, BATH, and START and the
standard deviations (SD) per speaker group per vowel. Both the mean F1 and F2 values and
the SD are rounded to one decimal place. The token number (n) indicates the number of
speakers per group, as these mean values were calculated based on the speaker-individual
mean F1 and F2 values per vowel. The pooled averages of F1 and F2 for the monophthongs
GOOSE, LOT, CLOTH, TRAP, BATH, and START are visualised in Figure 10-Figure 13 below.
Figure 10 displays the mean vowel plot for the entire speaker group, Figure 11 displays the
mean vowel plot for the speakers from English G Access 2, Figure 12 displays the mean
vowel plot for the speakers from Green Line 2, and Figure 13 displays the mean vowel plot
for the speakers from Camden Town 2.

The pooled mean vowel realisations of all monophthongs for each speaker group are
used as the reference points in each plot. Thus, the vowel plot for the entire speaker group
also displays the pooled mean vowel realisations of the remaining monophthongs for this
speaker group. The vowel spaces for the speaker groups from English G Access 2, Green
Line 2, and Camden Town 2 are each created from the pooled mean vowel realisations of the
monophthongs for these respective speaker groups. This procedure provides a general first
impression of Received Pronunciation in German textbooks of English. These results are
interpreted regarding their representation of Received Pronunciation, i.e. whether these fea-
tures represent pronunciation features consistent with Received Pronunciation or not, in Sec-
tion 4.2.2.
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Figure 10. Averaged realisations of the monophthongs for all 21 speakers from the Received Pronunciation sub-corpus.

Figure 10 displays an averaged vowel plot of all speakers’ individual averaged F1
and F2 values in hertz. These mean values were calculated from each speaker’s averaged F1
and F2 values in hertz for each vowel.

The vowels of interest here are the monophthongs GOOSE, LOT, CLOTH, TRAP, BATH,
and START. The categorisation of these vowels according to the articulatory features of vowel
height and tongue advancement are based on the ‘segmented’ vowel plots in Appendix 2.
These vowel plots include a segmentation into the articulatory categories of front, central,
and back on the horizontal (F2) axis, and close, close-mid, mid, open-mid, and open on the
vertical (F1) axis.

If all speakers in the Received Pronunciation sub-corpus are considered as one group,
the following realisations of the features under discussion can be observed. GOOSE has a
fronted position for this speaker group and can be described as a close central vowel. TRAP
has an open front position and has the most open position in the vowel space. BATH and
START are both open back vowels for this speaker group, with BATH more open than START.
The vowels LOT and cLOTH are both mid back vowels for this speaker group.

While considering all speakers of the sub-corpus as one cohort provides a compre-
hensive overview of the depiction of Received Pronunciation in English textbooks used in

NRW, examining the speaker groups from each textbook individually offers unique insights
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into pronunciation patterns. Therefore, the subsequent paragraphs delve into the results for

each textbook speaker group, starting with the textbook English G Access 2.
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Figure 11. Averaged realisations of the monophthongs for the seven English G Access 2 speakers.

1000

Figure 11 shows the averaged vowel plot for all seven speakers from the textbook

English G Access 2. The mean values depicted in this plot are derived from calculating the

mean hertz values of the averaged F1 and F2 values per speaker and vowel from the text-

book. This vowel plot strongly resembles the one for the entire speaker group in form and in

the realisation of the monophthongs GOOSE, LOT, CLOTH, TRAP, BATH, and START. This

speaker group shows a fronted realisation of the Goose vowel with a close central pronun-

ciation. TRAP is a fairly open front vowel with a quality that is less open than PALM but more

open than BATH and STRUT. BATH is an open back vowel for this speaker group, which is

slightly more open and retracted than STRUT. This vowel is positioned between fully open

and open-mid. START has an open-mid back position for this speaker group. LOT and CLOTH

are both mid back vowels for this speaker group. CLOTH is slightly fronted compared to LOT.
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Figure 12. Averaged realisations of the monophthongs for the seven Green Line 2 speakers.

Figure 12 shows the averaged vowel plot for all seven speakers from the textbook

Green Line 2. The mean values depicted in this plot are derived from calculating the mean

hertz values of the averaged F1 and F2 values per speaker and vowel from the textbook.

GOOSE is a close central vowel for this speaker group. TRAP is an open front vowel and the

vowel with the highest F1 value for this speaker group. Thus, TRAP is the most open vowel

for this speaker group. BATH has an open-mid back position. START, LOT, and CLOTH are all

mid back vowels for this speaker group. LOT is the closest vowel of the three, followed by

CLOTH and then START.
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Figure 13. Averaged realisations of the monophthongs for the seven Camden Town 2 speakers.

Figure 13 displays the averaged vowel plot for all seven speakers from the textbook

Camden Town 2. The mean values depicted in this plot are derived from calculating the mean

hertz values of the averaged F1 and F2 values per speaker and vowel from the textbook.

GOOsE is fronted from a fully back position but is still a close back vowel for this speaker

group. TRAP is an open front vowel and again the most open vowel in the vowel space. BATH

is an open central vowel and START is slightly further back and considered an open back

vowel. LOT has a mid back position and cLOTH is slightly more open and is considered an

open-mid back vowel.

Speaker group GOOSE LOT CLOTH

EGA2 close central mid back mid back

GL2 close central mid back mid back

CT2 close back mid back open-mid back
All speakers close central mid back mid back

Table 19. Overview of articulatory categorisation of Goosg, LOT, and cLOTH for the speaker groups from English G Access

2, Green Line 2, Camden Town 2, and all speakers.
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Speaker group TRAP BATH START

EGA2 open front open back open-mid back
GL2 open front open-mid back mid back

CT2 open front open central open back

All speakers open front open back open back

Table 20. Overview of articulatory categorisation of TRAP, BATH, and START for the speaker groups from English
G Access 2, Green Line 2, Camden Town 2, and all speakers.

Table 19 and Table 20 summarise the results from the acoustic analysis and catego-
risation into the articulatory features of vowel height and tongue advancement for the three
textbook speaker groups, and all speakers as a group. The realisation of the monophthongs
LOT, and TRAP is rather homogenous across the three textbook speaker groups, and all speak-
ers as a group: LOT is a mid back vowel, and TRAP is an open front vowel for all four speaker
groups. GOOSE, CLOTH, BATH, and START display some variability across the different
speaker groups. GOOSE is a close central vowel the speaker groups from English G Access 2,
Green Line 2, and for all speakers as a group. The speaker group from Camden Town 2 has
a close back realisation of GOOSE. CLOTH is a mid back vowel for the speakers from the
textbooks English G Access 2, and Green Line 2, and also for all speakers as a group. The
speakers from Camden Town 2, however, have an open-mid back realisation of this vowel.
BATH varies in vowel height and tongue advancement across the speaker groups. For all
speakers as a group and for the speakers from the textbook English G Access 2, BATH is an
open back vowel. For the speakers from Green Line 2, BATH is an open-mid back vowel, and
for the speakers from Camden Town 2, BATH is an open central vowel. START is an open
back vowel for all speakers as a group, and also for the speakers from Camden Town 2. This
vowel has a mid back realisation for the speakers from Green Line 2, and an open-mid back
realisation for the speakers from English G Access 2.

These analyses of the individual speaker groups highlight overall trends within the
dataset. A detailed examination of the pronunciation patterns at the speaker level offers more
nuanced insights into the depiction of Received Pronunciation in the English textbooks used
at German secondary schools. The analyses at the speaker level are based on each speaker’s
individual vowel space (see Appendix 1), which are built from each speaker’s mean F1 and
F2 values of their monophthongs. Tables 1-3 (Appendix 5) provides an overview of the
speakers’ mean F1 and F2 values in hertz and the standard deviation of the vowels under

discussion: GOOSE, LOT, CLOTH, TRAP, BATH, and START. The pronunciation of the vowels
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under discussion is evaluated based on their position in the vowel space. GOOSE, LOT, CLOTH,
TRAP, BATH, and START are categorised according to the articulatory features of vowel height
and tongue advancement. The ‘segmented’ vowel plots for each speaker used for this cate-
gorisation can be found in Appendix 2. Table 21 — Table 26 below indicate the different
pronunciation patterns of GOOSE, LOT, CLOTH, TRAP, BATH, and START and indicate how

many speakers produce these variants.

Position of GOOSE

Close Close Close
front central back
Number of speakers 9 1 11

Table 21. Realisation of Goose based on each speaker's mean formant values.

Table 21 provides an overview of the averaged pronunciation variants of GOOSE in
the Received Pronunciation sub-corpus and how many of the speakers produce these variants
based on each speaker’s mean F1 and F2 formant values for this vowel. The monophthong
GOOSE has three different pronunciation variants in the Received Pronunciation sub-corpus:
close front, close central, and close back. All 21 speakers produce tokens of GOOSE. For 9 of
these speakers, GOOSE is a close front vowel. One speaker has a close central realisation in
this vowel, and 11 speakers have a close back pronunciation of Gooske. Thus, just under half

of the speakers in this sub-corpus have a fronted realisation in GOOSE ranging from central

to front.
Position of LOT
Open-mid Mid back Close-mid Close back
back back
Number of speakers 4 10 5 2

Table 22. Realisation of LOT based on each speaker's mean formant values.

Table 22 provides an overview of the averaged pronunciation variants of LOT in the
Received pronunciation sub-corpus and how many of the speakers produce these variants
based on each speaker’s mean F1 and F2 formant values for this vowel. The monophthong

LOT has four different pronunciation variants in the Received Pronunciation sub-corpus:
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open-mid back, mid back, close-mid back, and close back. All 21 speakers produce tokens
of LOT. LOT is a back vowel for all 21 speakers that varies in vowel height from open-mid to
close. For ten of these speakers, LOT is a mid back vowel. Five speakers have a close-mid
back pronunciation of LOT, and four speakers have an open-mid back realisation in this

vowel. Two speakers have a close back vowel in LOT.

Position of cLOTH

Open Open Open-mid Mid Close-mid
front back back back back
Number of 1 1 6 5 6

speakers

Table 23. Realisation of cLOTH based on each speaker's mean formant values.

Table 23 provides an overview of the averaged pronunciation variants of CLOTH in
the Received pronunciation sub-corpus and how many of the speakers produce these variants
based on each speaker’s mean F1 and F2 formant values for this vowel. The monophthong
CLOTH has five different pronunciation variants in the Received Pronunciation sub-corpus:
open front, open back, open-mid back, mid back, and close-mid back. Only 19 of the 21
speakers produce tokens of CLOTH. CLOTH is a back vowel for almost all of these speakers:
CLOTH is a back vowel for 18 speakers, and a front vowel for one speaker. The 18 speakers
with a back realisation of cLOTH differ considerably regarding vowel height: one speaker
has an open back vowel, six speakers each have an open-mid back, close-mid back realisa-
tion in this vowel, and five speakers have a mid back realisation in cLOTH. The only speaker

with front vowel has an open front realisation of cLOTH.

Position of TRAP

Open-mid Open Open Open
front front central back
Number of speakers 1 17 2 1

Table 24. Realisation of TRAP based on each speaker's mean formant values.

Table 24 provides an overview of the averaged pronunciation variants of TRAP in the

Received Pronunciation sub-corpus and how many of the speakers produce these variants
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based on each speaker’s mean F1 and F2 formant values for this vowel. The monophthong
TRAP has four different pronunciation variants in the Received Pronunciation sub-corpus:
open-mid front, open front, open central, and open back. All 21 speakers produce tokens of
TRAP. For 18 of these speakers, TRAP is an open front vowel: 17 of these speakers have an
open front realisation, while one speaker has an open-mid front realisation for TRAP. Two
speakers have an open central realisation in this vowel, and one speaker has an open back

pronunciation of TRAP.

Position of BATH

Open Open cen- Open-mid Open Open-mid Mid

front tral central back back back
Number of 1 3 1 9 3 2
speakers

Table 25. Realisation of BATH based on each speaker's mean formant values.

Table 25 provides an overview of the averaged pronunciation variants of BATH in the
Received Pronunciation sub-corpus and how many of the speakers produce these variants
based on each speaker’s mean F1 and F2 formant values for this vowel. The monophthong
BATH has six different pronunciation variants in the Received Pronunciation sub-corpus:
open front, open central, open-mid central, open back, open-mid back, and mid back. Nine-
teen of the 21 speakers produce tokens of BATH. BATH is a back vowel for 14 of these speak-
ers: nine of these 14 have an open back vowel for BATH, three have an open-mid back vowel,
and two have a mid back vowel. BATH is a central vowel for four speakers: three of these
have an open central vowel and one speaker has an open-mid central vowel. One speaker
has an open front realisation of BATH. Overall, BATH is an open vowel for 13 speakers, an

open-mid vowel for four speakers, and a mid vowel for two speakers.

Position of START

Mid Open cen- Open Open-mid Mid Close
front tral back back back back
Number of 1 2 8 5 1 1

speakers

Table 26. Realisation of START based on each speaker's mean formant values.
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Table 26 provides an overview of the averaged pronunciation variants of START in
the Received Pronunciation sub-corpus and how many of the speakers produce these variants
based on each speaker’s mean F1 and F2 formant values for this vowel. The monophthong
START has six different pronunciation variants in the Received Pronunciation sub-corpus:
mid front, open central, open back, open-mid back, mid back, and close back. Only 18 of the
21 speakers produce tokens of START. For 15 of these 18 speakers, START is a back vowel:
eight speakers have an open back realisation, five an open-mid back realisation, and one
speaker each has a mid back and even a close back realisation in START. Two speakers have
an open central pronunciation in this vowel and one speaker has a mid front realisation of
START.

Overall, GOOSE, LOT, CLOTH, TRAP, BATH, and START display a certain variability in
vowel quality in this corpus data. A closer look at how the individual textbook speakers
realise these six vowels allows for a more detailed analysis of how Received Pronunciation
is presented in the textbook materials. Table 27 and Table 28 below provide an overview of
the pronunciation variants in GOOSE, LOT, CLOTH, TRAP, BATH, and START across the individ-
ual speakers. The sequence of speakers in these tables is adapted from the sequence intro-
duced in Section 3.2.3 to better showcase interesting pronunciation patterns across several

speakers. The sequence of speakers is the same for both tables.
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Speaker GOOSE LOT CLOTH
M22E2 close back mid back mid back
M23E2 close back mid back close-mid back
M24E2 close back close-mid back close-mid back
M26G2 close front mid back open-mid back
M30C2 close front mid back open front
F19G2 close front mid back -
M28G2 close front mid back mid back
F21C2 close back mid back open-mid back
F16E2 close front mid back -
F17G2 close front mid back close-mid back
M29C2 close back close-mid back mid back
F15E2 close front close-mid back close-mid back
F24C2 close back open-mid back open-mid back
F18G2 close back open-mid back open-mid back
M21E2 close back open-mid back mid back
F22C2 close back open-mid back open back
M25G2 close back close back open-mid back
M27G2 close front close back close-mid back
F20C2 close front close-mid back close-mid back
M20E2 close central close-mid back open-mid back
F23C2 close back mid back mid back

Table 27. Overview of the position of Goosk, LoT, and cLoTH for the Received Pronunciation speakers.

75



Speaker TRAP BATH START
M22E2 open front open back open back
M23E2 open front open back open back
M24E2 open front open back open back
M26G2 open front open back open back
M30C2 open front open back open back
F19G2 open back open back -
M28G2 open front open back open-mid back
F21C2 open front open back open central
F16E2 open-mid front open-mid back -
F17G2 open front open-mid back open-mid back
M29C2 open front open front -
F15E2 open front open central open-mid back
F24C2 open front open central open back
F18G2 open front open central open central
M21E2 open front - open-mid back
F22C2 open central open back open back
M25G2 open front mid back close back
M27G2 open front mid back open-mid back
F20C2 open front - open back
M20E2 open central open-mid central mid back
F23C2 open front open-mid back mid front

Table 28. Overview of the position of TRAP, BATH, and START for the Received Pronunciation speakers.

With six different vowel features, each with four—six different pronunciation vari-
ants, under investigation, finding consistent pronunciation patterns across all six vowels is
not to be expected. Thus, interesting patterns across two to three vowels are presented here.
The first five speakers presented in Table 27 and Table 28 above—M22E2, M23E2, M24E2,
M26G2, and M30C2—have an open back vowel in both BATH and START, and an open front
vowel in TRAP. This group is split in their pronunciation of GOOSE: speakers M26G2 and

M30C2 display coosk fronting with a close front position in this vowel, while the remaining

three speakers have a close back vowel in GOOSE.
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Eight speakers have the same articulatory features for LOT and CLOTH: M22E2,
M24E2, M28G2, F15E2, F18G2, F24C2, F20C2, and F23C2. The pronunciation of LOT and
CLOTH for these speakers includes open-mid back, mid back, and close-mid back. TRAP is an
open front vowel for all these speakers, and GOOSE is split between a close front or close-
mid front vowel and a close back vowel for this speaker group.

To illustrate these results and the analysis further, three speakers, speakers F18G2,
M24E2, and M28G2 have been selected for more detailed analysis. These speakers display
different realisations and combinations across the six vowels. The individual vowel plots of
these speakers are represented in Figure 14 — Figure 16 below and their individual realisa-
tions of the mean formant values for GOOSE, LOT, CLOTH, TRAP, BATH, and START are dis-

cussed.
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Figure 14. Vowel plot of mean formant values for speaker F18G2.

Figure 14 displays speaker F18G2’s vowel space generated by the mean F1 and F2
formant values of the stressed monophthongs available. The vowels GOOSE, LOT, CLOTH,
TRAP, BATH, and START are of interest here. Based on their position in this vowel space, the
vowel quality of these monophthongs can be described in the articulatory terms of tongue
height and tongue advancement (see the segmented vowel plot in Appendix 2).

Speaker F18G2 has a close back vowel in GOOSE, that is situated between fully back

and central. LOT and cLOTH are open-mid back vowels for this speaker. TRAP is an open front

77



vowel for this speaker and the vowel with the highest F1 value. TRAP is thus the most open

vowel in this speaker’s vowel inventory. BATH and START are situated close together. They

are both open central vowels for this speaker.
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Figure 15. Vowel plot of mean formant values for speaker M24E2.

Figure 15 displays speaker M24E2’s vowel space generated by the mean F1 and F2

formant values of the stressed monophthongs available. The vowels GOOSE, LOT, CLOTH,

TRAP, BATH, and START are of interest here. Based on their position in this vowel space, the

vowel quality of these monophthongs can be described in the articulatory terms of tongue

height and tongue advancement (see the segmented vowel plot in Appendix 2).

Speaker M24E2 has a close back vowel in GOOSE, that is situated between fully back

and central. LOT and cLOTH are close-mid back vowels for this speaker, with cCLOTH more

fronted than LOT. TRAP is an open front vowel for this speaker and the vowel with the highest

F1 value. TRAP is thus the most open vowel in this speaker’s vowel inventory. BATH and

START are situated close together. They are both open back vowels for this speaker.
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Figure 16. Vowel plot of mean formant values for speaker M28G2.

Figure 16 displays speaker M28G2’s vowel space generated by the mean F1 and F2
formant values of the stressed monophthongs available. The vowels GOOSE, LOT, CLOTH,
TRAP, BATH, and START are of interest here. Based on their position in this vowel space, the
vowel quality of these monophthongs can be described in the articulatory terms of tongue
height and tongue advancement (see the segmented vowel plot in Appendix 2).

Speaker M28G2 has a close front vowel in GOOSE, that is closer than but as front as
KIT. LOT and cLOTH are mid back vowels for this speaker, with cLOTH slightly more fronted
than LOT. TRAP is an open front vowel for this speaker and the vowel with the highest F1
value. TRAP is by far the most open vowel in this speaker’s vowel inventory. BATH and START
are situated close together, differ however, slightly in openness. START is categorised as an
open-mid back vowel, while bath is categorised as an open back vowel. While BATH is cat-
egorised as open back, this vowel is close to the open-mid back area.

The vowel plots presented in Figure 14 — Figure 16 above depict the individual vowel
spaces of speakers F18G2, M24E2, and M28G2. They serve to illustrate the articulatory
categorisation of the acoustic analyses presented for the individual speakers in Table 27 and
Table 28 above exemplified by these three speakers. These results have demonstrated the
variability in vowel realisations within this corpus data. While the grouped results for the
textbook groups and all speakers as a cohort suggest a more homogeneous depiction of the

monophthongs GOOSE, LOT, CLOTH, TRAP, BATH, and START in the textbook audio materials,
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the analyses of the individual speakers display a higher degree of variability in the realisation
of the monophthongs GOOSE, LOT, CLOTH, TRAP, BATH, and START.

This section presented the results of the acoustic analyses of the Received Pronunci-
ation corpus data to illustrate how Received Pronunciation is depicted in English textbooks
used at German secondary schools in NRW. These findings are expanded on and interpreted
in the following section.

4.2.2 Synthesis—the Received Pronunciation Corpus Data and Received Pronuncia-

tion in Linguistic Literature

This section expands on the results presented in Section 4.2.1 and offers a detailed
analysis of the representation of Received Pronunciation in English textbooks used at Ger-
man secondary schools in NRW. The articulatory categorisations of the grouped and the
speaker-individual results are compared to the linguistic description of Received Pronunci-
ation presented in Section 2.5 and summarised in Section 2.8. This comparison facilitates a
detailed interpretation of the representation of Received Pronunciation in these textbook ma-
terials.

The features of interest in this sub-corpus are the monophthongs GOOSE, LOT, CLOTH,
TRAP, BATH, and START. The following paragraph summarises the linguistic description of
these features as presented in Section 2.5.

GOOSE is either a close back vowel in Received Pronunciation (Roach 2004: 242;
Upton 2008: 241) or displays considerable fronting to a close central or even close front
position (Cruttenden 2014: 84; Harrington, Kleber, and Reubold 2011: 151; Jansen and
Mompean 2023: 55). LOT and CLOTH are both realised with the same open back vowel in
Received Pronunciation. This vowel is located between fully open and open-mid (Roach
2004: 242; Upton 2008: 241; Wells 1982a: 130). TRAP is an open front vowel (Roach 2004:
243). BATH and START are either merged and realised with an open back vowel (Roach 2004:
242), or BATH is slightly fronted to an open central position (Upton 2008: 244).

These descriptions of the phonetic realisations of the monophthongs GOOSE, LOT,
CLOTH, TRAP, BATH, and START are used to contextualise and interpret the results presented
in Section 4.2.1. First, the articulatory categorisation of the results regarding vowel height
and tongue advancement is compared to the theory presented above. This facilitates an in-

terpretation of the realisations of the monophthongs GOOSE, LOT, CLOTH, TRAP, BATH, and
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START of the grouped and speaker-individual results regarding the representation of Re-
ceived Pronunciation in the corpus data.

Table 29 and Table 30 below provide an overview of pronunciation patterns con-
sistent with Received Pronunciation in the monophthongs GOOSE, LOT, CLOTH, TRAP, BATH,
and START for the speaker groups from the textbooks English G Access 2, Green Line 2, and
Camden Town 2, as well as for all speakers as a group based on the articulatory classifica-
tions presented in Table 19 (page 69) and Table 20 (page 70). These articulatory classifica-
tions are matched to the descriptions of Received Pronunciation presented above. Articula-
tory classifications of the corpus data that match Received Pronunciation are indicated with
RP (for Received Pronunciation) in Table 29 and Table 30 below. Three dashes (---) indicate
that an articulatory classification does not match Received Pronunciation. Overall, the
speaker groups display Received Pronunciation consistently for GOOSg, TRAP, and partially
for BATH, but not for LOT, and cLOTH. Only the speaker group from Camden Town 2 displays

a pronunciation consistent with Received Pronunciation in START.

Speaker group GOOSE LOT CLOTH
EGA2 RP --- —
GL2 RP
CT2 RP
All speakers RP

Table 29. Overview of pronunciation patterns consistent with Received Pronunciation in the monophthongs GOOSE, LOT,
and cLoTH for the different speaker groups based on articulatory descriptions.

Speaker group TRAP BATH START
EGA2 RP RP
GL2 RP
CT2 RP RP RP
All speakers RP RP RP

Table 30. Overview of pronunciation patterns consistent with Received Pronunciation in the monophthongs TRAP, BATH,
and sTART for the different speaker groups based on articulatory descriptions.

For all speaker groups, GOOSE matches Received Pronunciation. For the speaker
groups from English G Access 2, Green Line 2, and all speakers as a group, GOOSE is a close

central vowel, and portrays GOOsE fronting commonly found in Received Pronunciation.
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The speaker group from Camden Town 2 has a close back realisation in GOOSE. TRAP is an
open front vowel for all speaker groups and thus represents a feature of Received Pronunci-
ation. BATH only displays Received Pronunciation characteristics for the textbook speaker
groups from English G Access 2, and Camden Town 2, as well as for all speakers as a group.
For all speakers and the speaker group from English G Access 2, BATH is an open back vowel.
BATH is an open central vowel for the speaker group from Camden Town 2. The speaker
group from Green Line 2 had an open-mid back realisation in BATH, which is a pronunciation
pattern inconsistent with Received Pronunciation. All speaker groups display pronunciation
patterns inconsistent with Received Pronunciation in LOT, CLOTH. The speaker groups from
English G Access 2 and Green Line 2 display pronunciation patterns inconsistent with Re-
ceived Pronunciation in START. The speaker group from Camden Town 2 and all speakers as
a group have an open back vowel in start, which matches Received Pronunciation.

A closer look at the individual speakers is necessary to analyse the depiction of Re-
ceived Pronunciation in these textbooks and provide a complete picture of how these text-
books portray Received Pronunciation. Each individual speaker’s averaged vowel pronun-
ciations of the monophthongs GOOSE, LOT, CLOTH, TRAP, BATH, and START were classified
into the articulatory categories of vowel height and tongue advancement in Section 4.2.1.
These articulatory classifications are matched to the descriptions of Received Pronunciation
presented above. Articulatory classifications that match Received Pronunciation are indi-
cated with RP (for Received Pronunciation) in Table 31 and Table 32 below. Three dashes
(---) indicate that an articulatory classification does not match Received Pronunciation and

the letter ‘x” indicates that a vowel is not present in that speaker’s data set.
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Speaker GOOSE LOT CLOTH
M22E2 RP

M23E2 RP
M24E2 RP
M26G2 RP
M30C2 RP
F19G2 RP X
M28G2 RP
F21C2 RP
F16E2 RP X
F17G2 RP
M29C2 RP
F15E2 RP
F24C2 RP
F18G2 RP
M21E2 RP
F22C2 RP RP
M25G2 RP
M27G2 RP
F20C2 RP
M20E2 RP
F23C2 RP

Table 31. Overview of pronunciation patterns consistent with Received Pronunciation in GOosg, LOT, and CLOTH across the
individual speakers.
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Speaker TRAP BATH START

M22E2 RP RP RP
M23E2 RP RP RP
M24E2 RP RP RP
M26G2 RP RP RP
M30C2 RP RP RP
F19G2 --- RP X
M28G2 RP RP ---
F21C2 RP RP ---
F16E2 --- --- X
F17G2 RP --- ---
M29C2 RP --- X
F15E2 RP RP ---
F24C2 RP RP RP
F18G2 RP RP ---
M21E2 RP X ---
F22C2 --- RP RP
M25G2 RP --- ---
M27G2 RP --- ---
F20C2 RP X RP
M20E2 --- --- ---
F23C2 RP --- ---

Table 32. Overview of pronunciation patterns consistent with Received Pronunciation in TRAP, BATH, and START across the
individual speakers.

All speakers’ pronunciation of the monophthong LOT and 18 of the 19 speakers’ pro-
nunciation of CLOTH is inconsistent with Received Pronunciation. While an open back vowel
would be expected for these two vowels in Received Pronunciation, all speakers (except
speaker F24C2 in cLOTH) display a less open vowel in both lexical sets. LOT is articulated as
a close back, close-mid back, mid back, or open-mid back vowel by these speakers. These
pronunciation patterns are all inconsistent with Received Pronunciation. CLOTH is a back
vowel for all speakers except one—speaker M30C2, who has an open front variant in CLOTH.
The remaining speakers range from a close-mid back pronunciation to an open-mid back

pronunciation in this vowel. These pronunciation patterns are also inconsistent with
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Received Pronunciation. Only speaker F24C2 has an open back pronunciation of CLOTH,
which is consistent with Received Pronunciation.

Six speakers display pronunciation patterns consistent with Received Pronunciation
in the remaining four vowels: M22E2, M23E2, M24E2, M26G2, M30C2, and F24C2. Five
of these speakers (M22E2, M23E2, M24E2, M26G2, and M30C2) have an open back vowel
in BATH and START and an open front vowel in TRAP. Speakers M22E2, M23E2, M24E2,
and F24C2 have a close back vowel in Goosg, while the other two speakers, M26G2 and
M30C2 display coosk fronting with a close front pronunciation in this vowel.

This section offered a detailed analysis of the representation of Received Pronuncia-
tion in English textbooks used at German secondary schools in NRW, based on the analysis
of the monophthongs GOOSE, LOT, CLOTH, TRAP, BATH, and START. The analysis of the data
at the superordinate level of the textbook speaker groups, and also the analysis at the speaker-
individual level revealed interesting insights into the representation of Received Pronuncia-
tion in the textbook audio materials. The interpretation of the acoustic vowel analyses re-
vealed that the corpus data matches the linguistic description of Received Pronunciation in
some, but not all variables.

Section 4.3 presents and interprets the findings from the analyses of the General

American sub-corpus following a similar structure.

4.3 General American

This section investigates how General American, and specifically the monophthongs BATH,
LOT, and CLOTH, as well as rhoticity in the vowels NEAR, SQUARE, and CURE, are represented
in the German textbooks of English: English G Access 4, Green Line 4, and Camden Town
4. The following sections present the results of the analysis. Section 4.3.1 illustrates the re-
sults of the acoustic analyses of the monophthongs BATH, LOT, and CLOTH to depict the Gen-
eral American accent of the textbooks. The section moves from a general overview of the
pronunciation of the entire speaker group to more fine-grained analyses of the two textbook
speaker groups and the individual speakers. Section 4.3.2 presents the state of rhoticity in
the General American sub-corpus. The section provides a general overview of the pronunci-
ation of the entire speaker group and detailed analyses of the three textbook speaker groups
and individual speakers. This analysis provides a comprehensive overview of how General

American is depicted in German textbooks of English.
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Section 4.3.3 expands on these findings: a comparison with the linguistic description
of General American as presented in Section 2.6 facilitates an interpretation of these find-
ings. The results of the acoustic vowel analyses and the auditory rhoticity analyses are eval-

uated against the description of General American.

4.3.1 The Vowels in the General American Sub-Corpus

Speech samples from 20 textbook speakers have been analysed to investigate the
representation of General American as exemplified by the monophthongs BATH, LOT, and
CLOTH. Seven speakers were analysed from the textbook English G Access 4, seven speakers
were analysed from the textbook Green Line 4, and six speakers were analysed from the
textbook Camden Town 4. A combined total of 502 tokens for BATH, LOT, and CLOTH were
analysed across these 20 speakers.

To get a first impression of the representation of General American in German text-
books, four speaker groups were created: a group of all speakers, all speakers from English
G Access 4 (EGA4), all speakers from Green Line 4 (GL4), and all speakers from Camden
Town 4 (CT4). For each group, pooled averages for F1 and F2 of the vowel targets in BATH,
LOT, and CLOTH were calculated based on the groups’ speakers mean raw F1 and F2 values

in these vowels.

BATH LOT CLOTH
Speaker
Mean Mean Mean
groups
Hz SD n Hz SD n Hz SD n
F1 891.8 156.4 F1 8144 88.1 F1 711.3 162.2
EGA4 7 7 7
F2 1698.8 153.7 F2 12708 161.2 F2 11519 184.8
F1 858.0 170.6 F1 8211 137.6 F1 7135 140.2
GL4 6 7 6
F2 1818.6 189.0 F2 1333.8 168.7 F2 1237.7 2104
F1 931.1 111.9 F1 8785 94.2 F1 786.2 421
CT4 5 6 5
F2 1819.8 156.7 F2 13714 175.0 F2 11610 79.3
F1 8914 1449 F1 836.0 107.7 F1 7328 129.0
All 18 20 18
F2 17724 168.1 F2 1323.0 164.4 F2 1183.1 167.8

Table 33. Pooled mean formant values and standard deviations for BATH, LOT, and cLOTH for the speaker groups from
English G Access 4, Green Line 4, Camden Town 4, and all speakers.
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Table 33 displays the pooled averages in Hz of the F1 and F2 values for the vowel
targets in the vowels BATH, LOT, and cLOTH and the standard deviations (SD) per speaker
group per vowel. Both the mean F1 and F2 values, and the SD are rounded to one decimal
place. The token number (n) indicates the number of speakers per group, as these mean val-
ues were calculated based on the speaker-individual mean F1 and F2 values per vowel. The
pooled averages of F1 and F2 for the monophthongs BATH, LOT, and CLOTH are visualised in
Figure 17—Figure 20 below. Figure 17 displays the mean vowel plot for the entire speaker
group, Figure 18 displays the mean vowel plot for the speakers from English G Access 4,
Figure 19 displays the mean vowel plot for the speakers from Green Line 4, and Figure 20
displays the mean vowel plot for the speakers from Camden Town 4.

The pooled mean vowel realisations of all monophthongs for each speaker group are
used as the reference points in each plot. Thus, the vowel plot for the entire speaker group
also displays the pooled mean vowel realisations of the remaining monophthongs for this
speaker group. The vowel spaces for the speaker groups from English G Access 4, Green
Line 4, and Camden Town 4 are created from the pooled mean vowel realisations of the
monophthongs for these respective speaker groups. This procedure provides a general first
impression of the General American accent in German textbooks of English. These results
are interpreted regarding their representation of General American, i.e. whether these fea-

tures represent a General American pronunciation or not, in Section 4.3.3.

FLEECE GoOSE

KT FOOT FORCE
,NURSE r

NORTH

600

F1 (Hz)

DRESS . CLOTH

START .
THOUGHT

800 STRUT

Lot

TRAP,
200 BATH

.
PALM

2500 2000 1500 1000

F2 (Hz)

Figure 17. Averaged realisations of the monophthongs for all 20 speakers from the General American sub-corpus.

87



Figure 17 displays an averaged vowel plot of all speakers’ individual averaged F1
and F2 values in hertz. These mean values were calculated from each speaker’s averaged F1
and F2 values in hertz for each vowel.

The vowels of interest here are the monophthongs BATH, LOT, and CLOTH. The cate-
gorisation of these vowels according to the articulatory features of vowel height and tongue
advancement is based on the ‘segmented’ vowel plots in Appendix 2. These vowel plots
include a segmentation into the articulatory categories of front, central, and back on the hor-
izontal (F2) axis and close, close-mid, mid, open-mid, and open on the vertical (F1) axis.

For this speaker group, BATH is an open front vowel with a quality close to TRAP. LOT
and cLOTH display a visible split for this speaker group. LOT is an open back vowel which is
slightly closer than PALM, but more open and slightly retracted compared to STRUT. CLOTH
is an open-mid back vowel with a vowel quality close to THOUGHT.

While considering all speakers of the sub-corpus as one cohort provides a compre-
hensive overview of the depiction of General American in English textbooks used in NRW,
examining the speaker groups from each textbook individually offers insights into unique
pronunciation patterns. Therefore, the subsequent paragraphs delve into the results for each
textbook speaker group, starting with English G Access 4.
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Figure 18. Averaged realisations of the monophthongs for the seven English G Access 4 speakers.
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Figure 18 shows the averaged vowel plot for all speakers from the textbook English
G Access 4. These mean values were calculated from each speaker’s averaged F1 and F2
values in hertz for each vowel.

This vowel plot strongly resembles the one for the entire speaker group in form and
in the realisation of the monophthongs BATH, LOT, and CLOTH. This speaker group shows an
open front pronunciation in BATH with a quality close to but slightly more open than TRAP.
LOT is an open back vowel for this speaker group, which is less open than PALM, but more
open than the open-mid back vowel THOUGHT. CLOTH is an open-mid back vowel for this

speaker group, with a quality close to THOUGHT.
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Figure 19. Averaged realisations of the monophthongs for the seven Green Line 4 speakers.

Figure 19 shows the averaged vowel plot for all seven speakers from the textbook
Green Line 4. The mean values depicted in this plot are derived from calculating the mean
hertz values of the averaged F1 and F2 values per speaker and vowel from the textbook.

BATH is an open front vowel for this speaker group. However, this speaker group
shows BATH as slightly more closed than TRAP. LOT is an open back vowel for this speaker
group. It is more open than STRUT, but closer than PALM. It is situated closer to STRUT than
to PALM, but more retracted compared to STRUT. CLOTH is an open-mid back vowel for this
speaker group. With regard to vowel height, cLOTH has a similar vowel height to THOUGHT.

CLOTH is, however, slightly more fronted than THOUGHT.
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Figure 20. Averaged realisations of the monophthongs for the six Camden Town 4 speakers.

Figure 20 shows the averaged vowel plot for all six speakers from the textbook Cam-
den Town 4. The mean values depicted in this plot are derived from calculating the mean
hertz values of the averaged F1 and F2 values per speaker and vowel from the textbook.

For these speakers, all three vowels—BATH, LOT, and CLOTH—are open vowels.
BATH is an open front vowel that is slightly more open and retracted compared to TRAP. LOT
is an open back vowel with a more open quality compared to STRUT and PALM. CLOTH is also

an open back vowel with a quality close to THOUGHT.

Speaker group BATH LOT CLOTH
EGA4 open front open back open-mid back
GL4 open front open back open-mid back
CT4 open front open back open back
All speakers open front open back open back

Table 34. Overview of articulatory categorisation of BATH, LOT, and cLOTH for the speaker groups from English G Access
4, Green Line 4, Camden Town 4, and all speakers.

Table 34 summarises the results from the acoustic analysis and categorisation into

the articulatory features of vowel height and tongue advancement for the three textbook
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speaker groups, and all speakers as a group. Overall, the grouped vowel plots suggest a rather
homogeneous realisation of the monophthongs BATH, LOT, and CLOTH across the three text-
books included in this sub-corpus. For the three textbook groups and the group of all speak-
ers, BATH has an open front vowel quality. LOT is an open back vowel across the three text-
book groups, and for the entire speaker group. CLOTH has an open-mid back vowel quality
for the entire speaker group, and for the textbook groups from English G Access 4 and Green
Line 4. For the speaker group from Camden Town 4, this vowel is slightly more open result-
ing in an open back quality.

These analyses of the individual speaker groups highlight overall trends within the
dataset. A detailed examination of the pronunciation patterns at the speaker level offers more
nuanced insights into the depiction of General American in the English textbooks used at
German secondary schools. The analyses at the speaker level are based on each speaker’s
individual vowel space (see Appendix 1), which are built from each speaker’s mean F1 and
F2 values of their monophthongs. Tables 4-6 (Appendix 5) provides an overview of the
speakers’ mean F1 and F2 values in hertz and the standard deviation of the vowels under
discussion: BATH, LOT, and CLOTH. The pronunciation of the vowels under discussion is
evaluated based on their position in the vowel space. BATH, LOT, and CLOTH are categorised
according to the articulatory features of vowel height and tongue advancement. The ‘seg-
mented’ vowel plots for each speaker used for this categorisation can be found in Appendix
2. Table 35 — Table 37 below indicate the different pronunciation variants of BATH, LOT, and

CLOTH, and indicate how many speakers produce these variants.

Position of BATH

Open-mid front Open front

Number of speakers 2 16

Table 35. Realisation of BATH based on each speaker's mean formant values.

Table 35 provides an overview of the different realisations of the BATH vowel and
how many speakers in the General American sub-corpus produce such a realisation based
on each speaker’s mean F1 and F2 formant values for this vowel. BATH has two different
realisations in the General American sub-corpus: it can be either an open-mid front vowel or
an open front vowel. Eighteen of the 20 speakers produce tokens of BATH. Overall, the speak-

ers are fairly consistent in their pronunciation of BATH, which varies slightly in vowel height
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but not in vowel frontness. For all 18 speakers, BATH is a front vowel. Sixteen of the 18
speakers have an open front realisation in this monophthong. The remaining two speakers

have an open-mid front realisation of BATH.

Position of LOT

Open Open Open Open-mid
front central back back
Number of speakers 1 4 12 3

Table 36. Realisation of LOT based on each speaker's mean formant values.

Table 36 provides an overview of the different pronunciation variants in LOT and how
many speakers in the General American sub-corpus produce such variants based on each
speaker’s mean F1 and F2 formant values for this vowel. The monophthong LOT has four
different pronunciation variants in the General American sub-corpus: open front, open cen-
tral, open back, and open-mid back. The vowel target in LOT varies in vowel backness and
also in vowel height for the 20 speakers of the General American sub-corpus. LOT is pro-
duced as an open front, open central, open back, or open-mid back vowel in this data set.
Just over half of the speakers—12 of the 20—have an open back realisation of LOT. Five
speakers produce a fronter variant in this vowel, with four speakers producing an open cen-
tral vowel and one speaker even producing an open front realisation of LOT. Three speakers
differ in vowel height rather than frontness in this vowel: they produce an open-mid back

vowel for LOT.

Position of cLOTH

Open Open Open-mid Mid Close
central back back back back
Number of speakers 1 6 5 5 1

Table 37. Realisation of cLoTH based on each speaker's mean formant values.

Table 37 provides an overview of the different pronunciation variants of CLOTH in
the General American sub-corpus and how many of the speakers produce these variants
based on each speaker’s mean F1 and F2 formant values for this vowel. CLOTH varies con-

siderably in vowel height and slightly in vowel frontness, resulting in the pronunciation
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variants open central, open back, open-mid back, mid back and even close back. Eighteen of
the 20 speakers in this sub-corpus produce tokens of cLOTH. For all except one of these 18
speakers, CLOTH is a back vowel. Six speakers have an open back vowel target in CLOTH.
Five speakers each have an open-mid back or mid back vowel target in this monophthong.
One speaker produces a close back vowel for cLOTH, and the last speaker has an open central
realisation in this monophthong.

Overall, BATH, LOT, and cLOTH display a certain variability in vowel quality in this
corpus data. A closer look at how the individual textbook speakers realise these three vowels
allows for a more detailed analysis of how General American is presented in the textbook
materials. Table 38 below provides an overview of the pronunciation variants in BATH, LOT,
and cLOTH across the individual speakers. The sequence of speakers in this table is adapted
from the usual sequence introduced in Section 3.2.4 to showcase interesting pronunciation
patterns across the individual speakers.

As established in Table 35, an open front realisation is the most common realisation
for BATH. Of the 16 speakers that have an open front realisation for BATH, nine have an open
back realisation in LOT, which is the most common realisation in this vowel in this sub-
corpus (cf. Table 36). Of these nine speakers with an open front realisation in BATH and an
open back realisation in LOT, four speakers have an open back realisation in CLOTH (F6EA4,
F13C4, M18C4, and M19C4), and three speakers have an open-mid back realisation in
CLOTH (F8G4, F9G4, and F11C4). These two speaker groups only differ in their pronuncia-
tion of cLOTH as either an open back vowel in the former group or as an open-mid back
vowel in the latter group of speakers. They comprise the two biggest clusters of speakers

with the same realisations of the three monophthongs BATH, LOT, and CLOTH.
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Speaker BATH LOT CLOTH

F6E4 open front open back open back
F13C4 open front open back open back
M18C4 open front open back open back
M19C4 open front open back open back
F8G4 open front open back open-mid back
FOG4 open front open back open-mid back
F11C4 open front open back open-mid back
FS5E4 open front open back mid back
F10G4 open front open back close back
F12C4 open front open central open-mid back
F7E4 open front open central mid back
M13E4 open front open central mid back
M10E4 open front open-mid back mid back
M12E4 open front open-mid back mid back
M15G4 open front open-mid back open-mid back
M14G4 open front open front open back
M11E4 open-mid front open back open central
M17G4 open-mid front open back -

M16G4 - open back open back
F14C4 - open central -

Table 38. Overview of the position of BATH, LOT, and cLOTH for the General American speakers.

To illustrate these results and the analysis further, three speakers, speakers F8G4,
M13E4, and M11E4 have been selected for more detailed analysis, as they display different
pronunciation patterns across the monophthongs BATH, LOT, and CLOTH. The individual
vowel plots of these speakers are presented in Figure 21 — Figure 23 below and their indi-

vidual realisations of the mean formant values in BATH, LOT, and CLOTH are discussed.
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Figure 21. Averaged vowel plot for speaker F8G4.

Figure 21 displays speaker F8G4’s vowel space generated by the mean F1 and F2
formant values of the stressed monophthongs available. The vowels BATH, LOT, and CLOTH
are of interest here. Based on their position in this vowel space, the vowel quality of these
monophthongs can be described in the articulatory terms of tongue height and tongue ad-
vancement (see the segmented vowel plot in Appendix 2).

Speaker F8G4 has an open front realisation in BATH. For this speaker, BATH is as
front as TRAP, but closer. LOT and CLOTH are both back vowels but vary slightly in vowel

height: LOT is an open back vowel for this speaker, while cLOTH is an open-mid back vowel.
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Figure 22. Averaged vowel plot for speaker M13E4.

1000

Figure 22 displays speaker M13E4’s vowel space generated by the mean F1 and F2

formant values of the stressed monophthongs available. The vowels BATH, LOT, and CLOTH

are of interest here. Based on their position in this vowel space, the vowel quality of these

monophthongs can be described in the articulatory terms of tongue height and tongue ad-

vancement (see the segmented vowel plot in Appendix 2).

Speaker M13E4 has an open front realisation in BATH. BATH is as almost as front as

TRAP, but more open than TRAP. LOT is an open central vowel for this speaker, and the vowel

with the highest F1 value, so the most open vowel. CLOTH is a mid back vowel.
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Figure 23. Averaged vowel plot for speaker M11E4.

Figure 23 displays speaker M11E4’s vowel space generated by the mean F1 and F2
formant values of the stressed monophthongs available. The vowels BATH, LOT, and CLOTH
are of interest here. Based on their position in this vowel space, the vowel quality of these
monophthongs can be described in the articulatory terms of tongue height and tongue ad-
vancement (see the segmented vowel plot in Appendix 2).

Speaker M11E4 has an open front realisation in BATH. BATH is as almost as front as
TRAP, but less open than TRAP. LOT is an open back vowel for this speaker, and CLOTH is an
open central vowel, with a similar F2 value than PALM.

The vowel plots presented in Figure 21 — Figure 23 above depict the individual vowel
spaces of speakers F8G4, M13E4, and M11E4. They serve to illustrate the articulatory cat-
egorisation of the acoustic analyses presented for the individual speakers in Table 38 above
exemplified by these three speakers. These results have demonstrated the variability in vowel
realisations within this corpus data. While the grouped results for the textbook groups and
all speakers as a cohort suggest a more homogeneous depiction of General American in the
textbook audio materials, the analyses of the individual speakers display a higher degree of
variability in the realisation of the monophthongs BATH, LOT, and CLOTH.

This section presented the results of the acoustic analyses of the General American
corpus data to illustrate how the General American accent is depicted in English textbooks
used at German secondary schools in NRW. Section 4.3.3 expands on and interprets the

97



findings. Section 4.3.2 introduces the results of the auditory analysis of rhoticity in the Gen-

eral American sub-corpus.

4.3.2 Rhoticity in the General American Sub-Corpus

Speech samples from 20 textbook speakers were analysed to investigate the representation
of General American as exemplified by rhoticity in the lexical sets NEAR, SQUARE, and CURE.
Seven speakers were analysed from the textbook English G Access 4, seven speakers were
analysed from the textbook Green Line 4, and six speakers were analysed from the textbook
Camden Town 4. A combined total of 212 tokens for rhoticity in the lexical sets NEAR,
SQUARE, and CURE were analysed across these 20 speakers.

The tokens were marked for the phonological context of /r/. In the lexical sets NEAR,
SQUARE, and CURE, /r/ can occur in seven different phonological contexts. In contexts (i) —
(iv), /r/ occurs intervocalically: (i) within a word before a stressed syllable, (ii) within a word
before an unstressed syllable, (iii) across a word boundary before a stressed syllable, and
(iv) across a word boundary before an unstressed syllable. In contexts (v) — (vi), /r/ occurs
preconsonantally: (v) within a word, and (vi) across a word boundary. In context (vii), /r/
occurs in word, phrase, or utterance final position. In these contexts, /r/ was marked as the
last phoneme in the word with a definite pause or utterance break following.

Table 39 below displays the frequency of the different phonological contexts for the
lexical sets NEAR, SQUARE, and CURE in the General American sub-corpus. Overall, the lex-
ical sets NEAR and SQUARE occur with a higher frequency than the lexical set CURE: NEAR

occurs 87 times in the sub-corpus, SQUARE 109 times, and CURE only 16 times.
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Phonological context NEAR SQUARE CURE Total
(i) Intervocalically within a word before
0 0 0 0
a stressed syllable
(i1) Intervocalically within a word before
5 2 1 8
an unstressed syllable
(iii) Intervocalically across a word
7 28 1 36
boundary before a stressed syllable
(iv) Intervocalically across a word
boundary before an unstressed sylla- 9 6 2 17
ble
(v) Preconsonantally within a word 28 5 1 34
(vi) Preconsonantally across a word
24 55 8 87
boundary
(vii) Word/phrase/utterance final 14 13 3 30
Total 87 109 16 212

Table 39. Overview of token numbers for NEAR, SQUARE, and CURE across the phonological contexts for rhoticity.

A closer look at the dispersion of the tokens across the different phonological con-
texts reveals that the phonological context (i) in which /r/ occurs intervocalically within a
word before a stressed syllable does not appear in this data set. This context is therefore
omitted from further discussion in this section. /r/ occurs in intervocalic position in 61 to-
kens: eight of these tokens have /r/ in intervocalic position within a word before an un-
stressed syllable. The remaining 53 instances are in intervocalic position across a word
boundary: 36 instances are before a stressed syllable, and 17 are before an unstressed sylla-
ble. /r/ occurs in a preconsonantal position in 121 instances. In 34 of these tokens, /r/ occurs
preconsonantally within a word, and in 87 tokens /r/ occurs preconsonantally across a word
boundary. This makes context (vi) with /r/ in a preconsonantal position across a word bound-
ary the most frequent phonological context in this data set.

To get a first impression of the state of rhoticity in General American as presented in
German teaching materials, four speaker groups were created: a group of all speakers, all
speakers from English G Access 4, all speakers from Green Line 4, and all speakers from
Camden Town 4. For each group, the state of rhoticity marked by articulated /r/ in the dif-

ferent phonological context is presented in Table 40 — Table 43 below. The raw frequencies
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of articulated-/r/ and not-articulated-/r/ in the different phonological contexts is presented.
The relative frequency of articulated /r/ is also presented.

Phonological context Articulated Not % Articulated
Articulated Irl
(i) Intervocalically within a word before
8 0 100%
an unstressed syllable
(iii) Intervocalically across a word bound-
33 3 91.67%
ary before a stressed syllable
(iv) Intervocalically across a word bound-
17 0 100%
ary before an unstressed syllable
(v) Preconsonantally within a word 33 1 97.06%
(vi) Preconsonantally across a word
68 19 78.16%
boundary
(vii) Word/phrase/utterance final 29 1 96.67%
Total 188 24 88.68%

Table 40. Number and percentage of articulated /r/ in different phonological contexts across all 20 speakers from the
General American sub-corpus.

Table 40 displays the number and percentage of articulated /r/ in the different pho-
nological contexts across all 20 speakers in the General American sub-corpus. Overall, 212
tokens from the lexical sets NEAR, SQUARE, and CURE are analysed regarding the articulation
of post-vocalic /r/. /r/ is articulated in 88.68% of these tokens, accounting for 188 of the 212
tokens. Most instances of articulated post-vocalic /r/, 68 tokens of 188, occur in context (vi)
with /r/ occurring preconsonantally across a word boundary. Within in this phonological
context, /r/ was not articulated in 19 tokens. Thus, context (vi) only has a 78.16% articulation
rate of post-vocalic /r/. Contexts (ii) and (iv), /r/ in intervocalic contexts before unstressed
syllables within a word and across a word boundary, show full rhoticity with /r/ being artic-
ulated in 100% of the tokens. In the remaining contexts, /r/ is articulated in 91.67% in context
(iii), 97.06% in context (v), and 78.16% in context (vi). Thus, /r/ in preconsonantal position
across a word boundary displays the lowest rate of rhoticity.

While considering all speakers of the sub-corpus as one cohort provides a compre-
hensive overview of the depiction of rhoticity in General American in English textbooks
used at German secondary schools, examining the speaker groups from each textbook
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individually offers unique insights into pronunciation patterns. Table 41 — Table 43 below
display the rates of rhoticity across the different phonological contexts for the individual

textbook groups starting with English G Access 4.

Phonological context Aurticulated Not % Atrticulated
Articulated Irl
(i) Intervocalically within a word before
3 0 100%
an unstressed syllable
(iii) Intervocalically across a word bound-
7 0 100%
ary before a stressed syllable
(iv) Intervocalically across a word bound-
5 0 100%
ary before an unstressed syllable
(v) Preconsonantally within a word 6 0 100%
(vi) Preconsonantally across a word
28 5 84.85%
boundary
(vii) Word/phrase/utterance final 10 0 100%
Total 59 5 92.19%

Table 41. Number and percentage of articulated /r/ in different phonological contexts across all 7 speakers from the text-
book English G Access 4.

Table 41 displays the number and percentage of articulated /r/ in the different pho-
nological contexts across the seven speakers from English G Access 4. This subset of the
data consists of 64 tokens from the lexical sets NEAR, SQUARE, and CURE. Within this subset,
Il is articulated in 92.19% of tokens. Thus, /r/ is not articulated in five out of 64 tokens.
Taking the phonological contexts into account, /r/ is articulated consistently in five of the
six different phonological contexts. /r/ is consistently articulated in all intervocalic positions
either within a word (context (ii)) or across word boundaries before a stressed (context (iii))
or unstressed syllable (context (iv)). In preconsonantal position within a word, /r/ is articu-
lated in 100% of tokens. In preconsonantal position across a word boundary, however, /r/ is
only articulated in 84.85% of the tokens: in five of the 33 tokens, /r/ is not articulated. These
tokens are examined more closely below when the rhoticity level of the individual speakers
is presented. In word, phrase, or utterance final position, /r/ is consistently articulated in the

English G Access subset of the data.
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Phonological context Aurticulated Not % Articulated

Articulated Irl
(i) Intervocalically within a word before
an unstressed syllable
(iii) Intervocalically across a word bound-
16 0 100%
ary before a stressed syllable
(iv) Intervocalically across a word bound-
9 0 100%
ary before an unstressed syllable
(v) Preconsonantally within a word 13 0 100%
(vi) Preconsonantally across a word
21 12 63.64%
boundary
(vii) Word/phrase/utterance final 13 0 100%
Total 72 12 85.71%

Table 42. Number and percentage of articulated /r/ in different phonological contexts across all 7 speakers from the text-
book Green Line 4.

Table 42 displays the number and percentage of articulated /r/ in the different pho-
nological contexts across the seven speakers from Green Line 4. This subset of the data
consists of 84 tokens from the lexical sets NEAR, SQUARE, and cURE. Within this subset, /r/
is articulated in 85.71% of tokens. Thus, /r/ is not articulated in 12 out of 84 tokens. Taking
the phonological contexts into account, /r/ is articulated consistently in four of the six differ-
ent phonological contexts. /r/ does not occur intervocalically within a word before an un-
stressed syllable (context (ii)) in this subset of the data but is consistently articulated in the
remaining intervocalic positions across word boundaries (contexts (iii) — (iv)). In preconso-
nantal position within a word, /r/ is also articulated in 100% of tokens. In preconsonantal
position across a word boundary, however, /r/ is only articulated in 63.64% of the tokens: /r/
is not articulated in preconsonantal position across a word boundary in 12 of the 33 tokens.
Il is consistently articulated in word, phrase, or utterance final position in the Green Line

subset of the data.
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Phonological context Aurticulated Not % Articulated

Articulated Irl
(i) Intervocalically within a word before
5 0 100%
an unstressed syllable
(iii) Intervocalically across a word bound-
10 3 76.92%
ary before a stressed syllable
(iv) Intervocalically across a word bound-
3 0 100%
ary before an unstressed syllable
(v) Preconsonantally within a word 14 1 93.33%
(vi) Preconsonantally across a word
19 2 90.48%
boundary
(vii) Word/phrase/utterance final 6 1 85.71%
Total 57 7 89.06%

Table 43. Number and percentage of articulated /r/ in different phonological contexts across all 6 speakers from the text-
book Camden Town 4.

Table 43 displays the number and percentage of articulated /r/ in the different pho-
nological contexts across the six speakers from Camden Town 4. This subset of the data
consists of 64 tokens from the lexical sets NEAR, SQUARE, and cURE. Within this subset, /r/
is articulated in 89.06% of tokens. Thus, /r/ is not articulated in seven out of 64 tokens.
Taking the phonological contexts into account, /r/ is only articulated consistently in two of
the six different phonological contexts. /r/ is consistently articulated in the phonological con-
texts (ii) and (iv): in intervocalic position before an unstressed syllable either within a word
(ii) or across a word boundary (iv). /r/ is not articulated consistently in an intervocalic posi-
tion across a word boundary before a stressed syllable (context (iii)). In this context, /r/ is
articulated in only ten of 13 tokens. In the preconsonantal contexts (v) and (vi), /r/ is also
articulated inconsistently, with one token in context (v) and two tokens in context (vi) show-
ing no consonantal articulation of /r/. In word, phrase, or utterance final position, /r/ is artic-
ulated in six of seven tokens.

Table 44 below summarises the level of rhoticity per speaker group and provides an
overview of the phonological contexts displaying full or variable rhoticity per speaker group
in the General American sub-corpus. The speaker group from English G Access 4 displays
the highest level of rhoticity in the corpus data with 92.19% of articulated /r/ in the lexical

sets NEAR, SQUARE, and CURE. The speaker group from Green Line 4 has the lowest level of
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rhoticity with only 85.71% of articulated /r/. The speaker groups from English G Access 4
and Green Line 4 only display variable rhoticity—so instances of not-articulated-/r/—in the
phonological context (vi): preconsonantally across a word boundary. The speaker group
from Camden Town 4, on the other hand, displays variable rhoticity in the phonological
contexts (iii), (v), (vi), and (vii). This speaker group therefore displays variable rhoticity in

intervocalic, preconsonantal, and word-final positions.

Speaker group % articulated Phonological contexts Phonological contexts

Irl with full rhoticity with variable rhoticity
EGA4 92.19% (i), (iii), (iv), (v), (vii) (vi)
GL4 85.71% (iii), (iv), (v), (vii) (vi)
CT4 89.06% (i), (iv) (iii), (v), (vi), (vii)
All speakers 88.68% (i), (iv) (i), (v), (vi), (vii)

Table 44. Summary of rhoticity levels per speaker group in the General American sub-corpus.

These analyses of the individual speaker groups highlight overall trends within the
dataset. A detailed examination of the state of rhoticity in the lexical sets NEAR, SQUARE, and
CURE at the speaker level offers more nuanced insights into the depiction of rhoticity in Gen-

eral American in the English textbooks used at German secondary schools.
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Figure 24. Level of rhoticity in % per speaker in the General American sub-corpus.
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Figure 24 displays the level of rhoticity per speaker in the General American sub-
corpus. Twelve of the 20 speakers in this sub-corpus articulate post-vocalic /r/ in 100% of
instances. This includes four speakers from the textbook English G Access 4 (F5E4, M10E4,
M11E4, and M13E4), five speakers from the textbook Green Line 4 (F9G4, F10G4, M15G4,
M16G4, and M17G4), and three speakers from the textbook Camden Town 4 (F11C4,
F12C4, and F14C4).

Four speakers display a rate of rhoticity between 87-96%: speakers F6E4, F7E4,
F8G4, and M18C4. Speaker F6E4 articulates post-vocalic /r/ in 88.89% of instances.
Speaker F7E4 has an 87.5% articulation rate, speaker F8G4 has a 95.45% articulation rate,
and speaker M18C4 has a 94.12% articulation rate. This relates to one token per speaker
being articulated without a consonantal realisation of /r/.

Four speakers display a rate of rhoticity of below 70%: speakers M12E4, M14G4,
F13C4, and M19C4. Speaker M12E4 only articulates post-vocalic /r/ in 57.14% of tokens.
In three of his seven tokens, /r/ is not articulated. Speaker M14G4 articulates /r/ in 63.33%
of tokens. He does not articulate /r/ in 11 of 30 tokens. Speaker F13C4 articulates /r/ in
66.67% of tokens, which accounts for two of three tokens in which /r/ is articulated. Speaker
M19C4 articulates /r/ in 64.29% of tokens. He does not produce post-vocalic /r/ in five out
of 14 tokens.

Speaker (i) (iii) (iv) (v) (vi) (vii)
FS5E4 3 2 1 3 1
M10E4
M11E4
M13E4
FOG4
F10G4
M15G4
M16G4
M17G4
F11C4
F12C4
F14C4
Total 7
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Table 45. Absolute frequencies of articulated /r/ across the phonological contexts for the speakers with 100% rhoticity.
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The 12 speakers who articulate post-vocalic /r/ in all instances do so across the range
of phonological contexts. Table 45 above displays the frequency of articulated /r/ across the
individual phonological contexts for each of the 12 speakers who consistently articulate /r/
in this data set. In the phonological contexts (ii)-(iv), /r/ is in an intervocalic position, con-
texts (v) and (vi) are preconsonantal positions, and context (vii) is a word, phrase, or utter-
ance final position (see Table 43 for the description of the individual phonological contexts).

Eleven speakers produced tokens of NEAR, SQUARE, or CURE with /r/ in an intervo-
calic position. Ten of these eleven speakers also produced tokens of NEAR, SQUARE, Or CURE
with /r/ in preconsonantal positions. Thus, these speakers not only display rhoticity in inter-
vocalic, but also in preconsonantal contexts. Only speaker F14C4 produced only one token
of NEAR, SQUARE, or CURE overall. She produced only one intervocalic token within a word
before an unstressed syllable.

Seven speakers—F5E4, M10E4, M11E4, F9G4, F10G4, M17G4, and F11G4—pro-
duced tokens of NEAR, SQUARE, or CURE with /r/ in word-final position.

The most frequent phonological context of /r/ for these speakers is /r/ in preconso-
nantal position across a word boundary. Post-vocalic /r/ within the lexical sets NEAR,
SQUARE, and CURE occurs in 41 out of 101 total instances of post-vocalic /r/ in this context.
Ten of the 12 speakers produced tokens in this context. Speakers M16G4 and F14C4 did not
produce any tokens in this phonological context.

Not all speakers in the General American sub-corpus display full rhoticity in this data
set. Eight speakers display variable rhoticity at different levels. Table 46 below displays the
number of tokens in which /r/ is not articulated relative to the absolute frequency of possible
Ir/ tokens in the individual phonological contexts and across speakers. The first number in-
dicates the tokens in which /r/ has not been articulated, and the second number indicates the
total number of tokens for that phonological context and speaker. Thus, for instance, speaker
F6E4 produced five tokens in total for context (vi) and one of these five was articulated
without /r/.

106



Speaker (ii) (iii) (iv) (v) (vi) (vii)

F6E4 0/0 0/0 0/2 0/1 1/5 0/0
F7E4 0/0 0/0 0/2 0/1 1/5 0/0
F8G4 0/0 0/5 0/1 0/6 177 0/3
M18C4 0/1 0/4 0/2 0/5 0/3 1/2
M12E4 0/0 0/1 0/0 0/0 3/6 0/0
M14G4 0/0 0/5 0/5 0/2 11/15 0/3
F13C4 0/0 0/1 0/0 0/0 1/1 0/1
M19C4 0/0 3/6 0/0 1/3 1/4 0/1
Total 0/1 3/17 0/12 1/18 19/46 1/10

Table 46. Overview of not articulated /r/ tokens across the individual speakers and phonological contexts.

Overall, across the eight speakers, 24 out of 95 tokens were articulated without /r/.
Nineteen of these tokens were within a preconsonantal context across a word boundary (con-
text (vi)). Three non-/r/ tokens were within an intervocalic position across a word boundary
with a succeeding stressed syllable (context (iii)). One non-/r/ token occurred in context (v)
in a preconsonantal position within a word, and the remaining non-/r/ token was in word-
final position (vii).

Six of the eight speakers only showed non-articulation of /r/ in context (vi): precon-
sonantally across a word boundary. Four of these six speakers only displayed non-articula-
tion of /r/ in just one token: speakers F6E4, F7E4, F8G4, and F13C4. Speaker M12E4 did
not articulate /r/ in half of his tokens for context (vi), while speaker M14G4 even displayed
a non-rhotic articulation in 11 of 15 tokens in context (vi).

Only one speaker displayed tokens articulated without /r/ in a word-final position
(context (vii)). Speaker M18C4 only had one token of not-articulated /r/ in this context. This
speaker articulated /r/ in all other contexts.

These results have demonstrated the state of rhoticity in the lexical sets NEAR,
SQUARE, and CURE in the General American corpus data. While the grouped results for the
textbook groups show that all three textbooks show variable rhoticity in the lexical sets
NEAR, SQUARE, and CURE, the analyses of the individual speakers revealed, that the majority
of speakers actually displays 100% rhoticity in the lexical sets NEAR, SQUARE, and CURE.

Only eight speakers display variable rhoticity in the data set.
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This section presented the results of the auditory analyses of rhoticity in the General
American corpus data to illustrate how rhoticity in General American is depicted in English
textbooks used at German secondary schools in NRW. The findings of the vowel analysis
presented in section 4.3.1 and these rhoticity results are expanded on and interpreted in the

following section.

4.3.3 Synthesis—the General American Corpus Data and General American in Lin-

guistic Literature

This section expands on the results presented in Sections 4.3.1 and 4.3.2, offering a detailed
analysis of the representation of General American in English textbooks used at German
secondary schools in NRW. The articulatory categorisations of the grouped and the speaker-
individual vowel results, and the state of rhoticity are compared to the linguistic description
of General American presented in Section 2.6. This facilitates a detailed interpretation of the
representation of General American in these textbook materials.

The features of interest in this sub-corpus are the monophthongs BATH, LOT, and
CLOTH and rhoticity in the vowels NEAR, SQUARE, and CURE. The following paragraph sum-
marises the linguistic description of these features as presented in Section 2.6.

BATH is an open front vowel in General American with the phonetic quality of TRAP
(Tottie 2002: 17; Wells 1982a: 133-134). LOT is an open central to open back vowel with the
phonetic quality of PALM or START (Jones, 2011: vii; ix; Wells 1982a: 130; 2008: xxiv).
CLOTH is an open back to open-mid back vowel with the phonetic quality of THOUGHT (Wells
1982a: 136; Zsiga 2013: 430). As General American is a rhotic accent of English, the lexical
sets NEAR, SQUARE, and CURE are produced with post-vocalic-/r/ in all phonological contexts
(Tottie 2002: 18).

These descriptions of the phonetic realisations of the monophthongs BATH, LOT, and
CLOTH and rhoticity in NEAR, SQUARE, and CURE are used to contextualise and interpret the
results presented in Sections 4.3.1 and 4.3.2. First, the articulatory categorisation of the re-
sults for BATH, LOT, and CLOTH regarding vowel height and tongue advancement and then
the state of rhoticity in the corpus data are compared to the theory presented above. The
results facilitate an interpretation of the realisations of the monophthongs BATH, LOT, and
CLOTH and rhoticity in NEAR, SQUARE, and CURE in the grouped and speaker-individual re-

sults regarding the representation of General American in the corpus data.
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Table 47 below provides an overview of General American pronunciation patterns in
the monophthongs BATH, LOT, and CLOTH for the speaker groups from the textbooks English
G Access 4, Green Line 4, and Camden Town 4, as well as for all speakers as a group based
on the articulatory classifications presented in Table 34 (page 90). These articulatory classi-
fications are matched to the descriptions of General American presented above. Articulatory
classifications of the corpus data that match General American are indicated with GA (for
General American) in Table 47 below. Overall, the speaker groups display General Ameri-

can pronunciation patterns consistently for BATH, LOT, and CLOTH.

Speaker groups BATH LOT CLOTH
EGA4 GA GA GA
GL4 GA GA GA
CT4 GA GA GA
All speakers GA GA GA

Table 47. Overview of General American pronunciation patterns in BATH, LOT, and cLOTH for the different speaker
groups based on articulatory descriptions.

For all speaker groups, BATH is an open front vowel, which is consistent with General
American. All speaker groups display General American pronunciation patterns in LOT, rep-
resented by the use of an open back vowel. cLOTH is an open-mid back vowel for the speaker
groups from English G Access 4 and Green Line 4, and an open back vowel for the speakers
from Camden Town 4, as well as for all speakers as a cohort. Both pronunciation variants
display a feature of General American.

The state of rhoticity in this sub-corpus data is analysed with focus on the different
phonological contexts of /r/ that can occur in the lexical sets NEAR, SQUARE, and CURE. In
contexts (ii) — (iv), /r/ occurs intervocalically: (ii) within a word before an unstressed sylla-
ble, (iii) across a word boundary before a stressed syllable, and (iv) across a word boundary
before an unstressed syllable. In contexts (v) and (vi), /r/ occurs preconsonantally: (v) within
aword and (vi) across a word boundary. In context (vii), /r/ occurs in word, phrase, or utter-
ance final position. Table 48 below provides an overview of the state of rhoticity in the
vowels NEAR, SQUARE, and CURE across the different phonological contexts for the speaker
groups from the textbooks English G Access 4, Green Line 4, and Camden Town 4, as well
as for all speakers as a group. Phonological contexts in which the speaker groups showed
full rhoticity are marked with GA. Three dashes (---) indicate that a phonetic context

109



displayed variable rhoticity, so not all tokens in that category were articulated with /r/. The
letter ‘x’ indicates that the phonetic context does not occur in that speaker group’s data set.
The degree of rhoticity per speaker group in the form of the relative frequency of articulated

Ir/ is also presented.

Speaker groups (i) (iii) (iv) (v) (vi) (vii) % /r/ articulated

EGA4 GA GA GA GA GA 92.19%
GL4 X GA GA GA --- GA 85.71%
CT4 GA GA 89.06%
All speakers GA GA 88.68%

Table 48. Overview of General American pronunciation patterns of rhoticity in NEAR, SQUARE, and CURE in dif-
ferent phonological contexts for the different speaker groups.

All speaker groups produce full rhoticity in the lexical sets NEAR, SQUARE, and CURE
intervocalically across a word boundary before an unstressed syllable (context (iv)). All
speaker groups produce variable rhoticity, so not all tokens were articulated with /r/, in a
preconsonantal context across a word boundary (context (vi)). Overall, the speaker group
from English G Access 4 is most consistent in the depiction of rhoticity: they are fully rhotic
in five of the six phonological contexts. They produce post-vocalic /r/ in intervocalic posi-
tions (contexts (ii)-(iv), in preconsonantal position within a word (v), and also word-finally
(vii). The speaker group from Camden Town 4 is the least consistent in presenting rhoticity
in terms of phonological contexts. The Camden Town 4 speakers only depict full rhoticity in
intervocalic contexts (context (ii) and (iv)) and display variable rhoticity in intervocalic con-
texts across a word boundary before a stressed syllable (context (iii)), preconsonantally
within a word (context (v)), and across a word boundary (context (vi)). In terms of the rela-
tive frequency of the level of rhoticity (i.e. the relative frequency of /r/ articulated per speaker
group), the speaker group from English G Access 4 displays the highest level of rhoticity
with /r/ articulated in 92.19% of tokens. Green Line 4 displays the lowest rate of rhoticity
with 85.71%.

A closer look at the individual speakers is necessary to analyse the depiction of Gen-
eral American in these textbooks and provide a complete picture of how these textbooks
portray General American. First, the depiction of the monophthongs BATH, LOT, and CLOTH
is assessed. Each individual speaker’s averaged vowel pronunciations of the monophthongs

BATH, LOT, and CLOTH were classified into the articulatory categories of vowel height and
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tongue advancement in Section 4.3.1. These articulatory classifications are matched to the

descriptions of General American presented above. Articulatory classifications that match

General American are indicated with GA (for General American) in Table 49 below. Three

dashes (---) indicate that an articulatory classification does not match General American, and

the letter ‘x” indicates that a vowel is not present in that speaker’s data set.

Speaker BATH LOT CLOTH
F6E4 GA GA GA
F13C4 GA GA GA
M18C4 GA GA GA
M19C4 GA GA GA
F8G4 GA GA GA
FOG4 GA GA GA
F11C4 GA GA GA
FS5E4 GA GA ---
F10G4 GA GA ---
F12C4 GA GA GA
F7E4 GA GA ---
M13E4 GA GA ---
M10E4 GA --- ---
M12E4 GA --- ---
M15G4 GA - GA
M14G4 GA - GA
M11E4 --- GA ---
M17G4 --- GA X
M16G4 X GA GA
F14C4 X GA X

Table 49. Overview of General American pronunciation patterns in BATH, LOT, and CLOTH in different phonolog-

ical contexts for the individual speakers.

Eight speakers (F6E4, F13C4, M18C4, M19C4, F8G4, F9G4, F11C4, and F12C4)

display General American pronunciation patterns in all three monophthongs BATH, LOT, and

CLOTH. Sixteen speakers have an open front vowel in BATH and thus display a General Amer-

ican pronunciation in this vowel. Two speakers (M16G4 and F14C4) have not produced any
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tokens of this vowel, and two speakers (M11E4 and M17G4) have an open-mid front reali-
sation of BATH, which is inconsistent with General American. Sixteen speakers, albeit dif-
ferent speakers, produce a LOT vowel consistent with General American pronunciation pat-
terns. Twelve of these speakers (F6E4, F13C4, M18C4, M19C4, F8G4, FOG4, F11C4, F5E4,
F10E4, M11E4, M17G4, and M16G4) have an open back realisation of LOT. The remaining
four speakers (F12C4, F7E4, M13E3, and F14C4) have an open central realisation of LOT.
CLOTH has a General American realisation for 11 speakers. Six speakers (F6E4, F13C4,
M18C4, M19C4, M14G4, and M16G4) have an open back vowel in CLOTH, while five
speakers (F8G4, F9G4, F11C4, F12C4, and M15G4) have an open-mid back realisation of
CLOTH.

The state of rhoticity in the vowels NEAR, SQUARE, and CURE across the different
phonological contexts for the individual speakers is presented in Table 50 below. Phonolog-
ical contexts in which the speakers showed full rhoticity are marked with GA. Three dashes
(---) indicate that a phonetic context displayed variable rhoticity, so not all tokens in that
category were articulated with /r/. The letter ‘x’ indicates that the phonetic context does not
occur in that speaker’s data set. The degree of rhoticity per speaker in the form of the relative
frequency of articulated /r/ is also presented. The speakers are presented in the same order
as in Table 49 above.

Twelve speakers display full rhoticity in the lexical sets NEAR, SQUARE, and CURE,
which is compliant with a depiction of General American. A full level of rhoticity in pre-
consonantal and word-final contexts is of particular importance here, as /r/ is articulated in
intervocalic contexts in non-rhotic accents of English, as well. Eleven of these 12 speakers
show rhoticity in preconsonantal contexts, which matches a General American pronuncia-
tion. Speaker F14C4 only produced one token of NEAR, SQUARE, or CURE and only in an
intervocalic context. Thus, for this speaker, the full level of rhoticity does not necessarily

support a representation of General American.
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Speaker groups (i) (i) (iv) (V) (vi) (vii) % /r/ articulated

F6E4 X X GA GA X 88.89%
F13C4 X GA X X GA 66.67%
M18C4 GA GA GA GA GA 94.12%
M19C4 X X GA 64.29%
F8G4 X GA GA GA GA 95.45%
FOG4 X GA X X GA GA 100%
F11C4 X GA X GA GA GA 100%
F5E4 GA GA GA GA GA GA 100%
F10G4 X GA X GA GA GA 100%
F12C4 GA X GA GA GA X 100%
F7E4 X X GA GA -—- X 87.5%
M13E4 X GA X X GA X 100%
M10E4 X X X GA GA GA 100%
M12E4 X GA X X X 57.14%
M15G4 X GA GA GA GA X 100%
M14G4 X GA GA GA X 63.33%
M11E4 X GA GA X GA GA 100%
M17G4 X GA GA GA GA GA 100%
M16G4 X X GA GA X X 100%
F14C4 GA X X X X X 100%

Table 50. Overview of General American pronunciation patterns of rhoticity in NEAR, SQUARE, and CURE in different pho-
nological contexts for the individual speakers.

Six of the eight speakers displaying variable rhoticity do so only in a preconsonantal
context across a word boundary (context (vi)): speakers F6E4, F13C4, F8G4, F7E4, M12E4,
and M14G4. Speaker F13C4 only produces one token in context (vi) and does not articulate
the /r/: their in the context of ‘their home’. The remaining five speakers produce non-rhotic
as well as rhotic tokens in this phonological context. Interestingly, three of these speakers
(F6E4, F7E4, M12E4) produce the non-rhotic tokens in context (vi) in a very specific pho-
nological context: for these speakers, /r/, or rather the not articulated /r/, is followed by the
semivowel /w/ in the following word as in there was (speakers F6E4 and M12E4), sure what
(speaker M12E4), and care what (speaker F7E4). Acoustically, /r/ has a low F3, while /w/
has a high F3 (King and Ferragne 2020: 16). Thus, it can be assumed that the non-rhotic
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articulation in these tokens is likely due to coarticulation processes with succeeding /wl/.
These four speakers could then still be considered fully rhotic.

Speaker M19C4 is the only speaker in this sub-corpus to display variable rhoticity in
more than one phonological context. Three instances of non-rhotic pronunciations occur in
intervocalic contexts across a word boundary before a stressed syllable (context (iii)): there
are (twice), and there is. One instance of a non-rhotic pronunciation occurs preconsonantally
within a word (context (v)) in the word years. One instance of a non-rhotic pronunciation
occurs across a word boundary (context (vi)) in the words where dogs.

This section offered a detailed analysis of the representation of General American in
English textbooks used at German secondary schools in NRW, based on the analysis of the
monophthongs BATH, LOT, and CLOTH and the state of rhoticity in the vowels NEAR, SQUARE,
and CURE. The analysis of the data at the superordinate level of the textbook speaker groups,
and at the speaker-individual level revealed interesting insights into the representation of
General American in the textbook audio materials. The interpretation of the acoustic vowel
analyses and auditory rhoticity analysis revealed that the corpus data matches the linguistic
description of General American in many, but not all, variables.

Section 4.4 presents and interprets the findings from the analyses of the Australian

English sub-corpus following a similar structure.

4.4 Australian English

This section investigates how Australian English, and specifically the three diphthongs FACE,
PRICE, and MOUTH, are represented in the German textbooks of English: English G Access 5
(Rademacher 2017a) and Green Line 5 (Weisshaar 2018a). Section 4.4.1 illustrates the re-
sults of the acoustic analyses of the corpus data to depict the Australian English accent of
the textbooks. The section moves from a general overview of the pronunciation of the entire
speaker group to more fine-grained analyses of the two textbook speaker groups and the
individual speakers. This analysis provides a comprehensive overview of how Australian
English is depicted in German textbooks of English. The results of the acoustic analyses of
the Australian English sub-corpus have also been presented in Scheiwe (2022). The method
of categorising the acoustic results into the articulatory categories of vowel height and
tongue advancement in this study (as presented in Section 3.3.1) differs slightly from

Scheiwe (2022): in the previous study, this segmentation was achieved by hand instead of
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the carefully constructed segmentation employed in this study. Thus, a few individual results
presented here differ slightly from the results presented in Scheiwe (2022).

Section 4.4.2 expands on these findings: a comparison with the linguistic description
of Australian English, as presented in Section 2.7, facilitates an interpretation of these find-
ings. The results of the acoustic analyses are evaluated against the descriptions of Australian
English. The results presented here expand on the results presented in Scheiwe (2022) by
considering not only General and Broad Australian English as the theoretical framework for

the comparison, but also Cultivated Australian English.

4.4.1 The Vowels in the Australian English Sub-Corpus

Speech samples from 13 textbook speakers have been analysed to investigate the represen-
tation of Australian English as exemplified by the diphthongs FACE, PRICE, and MOUTH. Six
speakers were analysed from the textbook English G Access 5, and seven speakers from the
textbook Green Line 5. A combined total of 729 tokens for FACE, PRICE, and MOUTH were
analysed across these 13 speakers.

Three speaker groups were created to get a first impression of the representation of
Australian English in German textbooks: a group of all speakers, all speakers from English
G Access 5 (EGAS), and all speakers from Green Line 5 (GL5). For each group, pooled
averages for F1 and F2 of the first targets in FACE, PRICE, and MOUTH were calculated based

on the groups’ speakers’ mean raw F1 and F2 values of the first targets in these vowels.

FACE PRICE MOUTH
Speaker
Mean Mean Mean
groups
Hz SD n Hz SD n Hz SD n
F1 761.2 112.4 F1 717.3 93.2 F1 762.3 95.5
EGA5 6 6 6
F2 14695 120.2 F2 11229 132.2 F2 16701 232.0
F1 764.6 88.3 F1 853.6 102.8 F1 7974 163.3
GL5 7 7 7
F2 17242 197.3 F2 12340 126.2 F2 1767.7 140.4
F1 763 95.8 F1 790.7 117.9 F1 781.2 115.8
13 13 13
F2 1606.6 207.2 F2 1182.7 136.2 F2 17226 186.7

Table 51. Pooled mean formant values and standard deviations for the first targets in FACE, PRICE, and MOUTH for the
speaker groups from English G Access 5, Green Line 5, and all speakers.
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Table 51 displays the pooled averages in hertz of the F1 and F2 values for the first
targets in the vowels FACE, PRICE, and MOUTH, and the standard deviations (SD) per speaker
group per vowel. Both the mean F1 and F2 values and the SD are rounded to one decimal
place. The token number (n) indicates the number of speakers per group, as these mean val-
ues were calculated based on the speaker-individual mean F1 and F2 values per vowel. The
pooled averages of F1 and F2 for the diphthongs FACE, PRICE, and MOUTH are visualised in
Figure 25 — Figure 27 below. Figure 25 displays the mean vowel plot for the entire speaker
group, Figure 26 displays the mean vowel plot for the speakers from English G Access 5,
and Figure 27 displays the mean vowel plot for the speakers from Green Line 5.

The pooled mean vowel realisations of the monophthongs for each speaker group are
used as the reference points in each plot. Thus, the vowel plot for the entire speaker group
also displays the pooled mean vowel realisations of the monophthongs for this speaker
group. The vowel spaces for the speaker groups from English G Access 5 and Green Line 5
are each created from the pooled mean vowel realisations of the monophthongs for these
respective speaker groups. This procedure provides a general first impression of the Austral-
ian English accent in German textbooks of English. These results are interpreted regarding
their representation of Australian English, i.e. whether these features represent an Australian
English pronunciation or not, in Section 4.4.2.

= FACE -+ PRICE == MOUTH
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Figure 25. Averaged realisations of the diphthongs FACE, PRICE, and MoUTH for all 13 speakers from the Australian English
sub-corpus
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Figure 25 displays an averaged vowel plot of all speakers’ individual averaged F1
and F2 values in hertz. These mean values were calculated from each speaker’s averaged F1
and F2 values in hertz for each vowel. Averaged trajectories for FACE, PRICE, and MOUTH
from the first to the second target are superimposed onto the monophthongal vowel space.

As discussed above, the position of the first targets in the diphthongs FACE, PRICE,
and MOUTH are of interest here. The categorisation of these vowels according to the articu-
latory features of vowel height and tongue advancement is based on the ‘segmented’ vowel
plots in Appendix 2. These vowel plots include a segmentation into the articulatory catego-
ries of front, central, and back on the horizontal (F2) axis, and close, close-mid, mid, open-
mid, and open on the vertical (F1) axis.

Both FACE and MOUTH have an open front first target with a vowel quality close to
TRAP. The first target in FACE is retracted slightly, compared to the first target in MOUTH.
PRICE has an open back first vowel target, which is illustrated by the backed position of this
vowel target in comparison to the rather central position of the vowels sTRUT, as well as the
combined cluster of the vowels BATH, PALM, and START.

Considering all speakers of the sub-corpus as one cohort provides a comprehensive
overview of the depiction of Australian English in English textbooks used in NRW, and
examining the speaker groups from each textbook individually offers insights into unique
pronunciation patterns. Therefore, the subsequent paragraphs delve into the results for each

textbook speaker group, starting with the textbook English G Access 5.
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Figure 26. Averaged realisations of the diphthongs FACE, PRICE, and MouTH for the six English G Access speakers.

Figure 26 shows the averaged vowel plot for all speakers from the textbook English
G Access 5. The mean values depicted in this plot are derived from calculating the mean
hertz values of the averaged F1 and F2 values per speaker and vowel from the textbook. This
speaker group has an open front first target in both diphthongs FACE and MOUTH, with the
first target of MOUTH being considerably fronter than the first target in FACE. MOUTH starts
close to TRAP, whereas FACE has a starting point halfway between TRAP and STRUT. PRICE
has an open back first target, which is slightly closer to the open-mid area compared to the
realisation in Figure 25 for all textbook speakers. The first target in PRICE is located between

START and LOT.
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Figure 27. Averaged realisations of the diphthongs FACE, PRrICE, and MOUTH for the seven Green Line speakers.

Figure 27 displays the averaged vowel plot for all speakers from the textbook Green
Line 5. The mean values depicted in this plot are derived from calculating the mean hertz
values of the averaged F1 and F2 values per speaker and vowel from the textbook. This
speaker group has an open front first vowel target in the diphthong MouTH, which starts
close to TRAP. FACE has an open-mid front first vowel target that is slightly retracted and
raised compared to TRAP. PRICE has an open back first vowel target for this speaker group.
The first target in PRICE is located between START and LOT, although as LoOT is fairly close

for this speaker group, the first target in PRICE is much closer to START than to LOT.

Speaker group FACE PRICE MOUTH
EGA5 open front open back open front
GL5 open-mid front open back open front
All open front open back open front

Table 52. Overview of articulatory categorisation of the first targets in FACE, PRICE, and MOUTH for the speaker groups
from English G Access 5, Green Line 5, and all speakers.

Table 52 summarises the results from the acoustic analysis and categorisation into

the articulatory features of vowel height and tongue advancement for the two textbook

speaker groups and all speakers as a group. The first targets in PRICE and MOUTH are
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consistently categorised as open back for PRICE and open front for MOUTH across all three
speaker groups: the speakers from the textbook English G Access 5, the textbook Green Line
5, as well as all speakers combined as a group. Although categorised as open back across all
speaker groups, the first target in PRICE displays some variability, nonetheless. For the speak-
ers from the textbook English G Access 5, the first target in PRICE is slightly raised towards
the open-mid area of the vowel space. The first target in FACE displays some variability in
vowel height. If all speakers are considered as a group, FACE has an open front first target.
This vowel realisation is also found in the speaker group from English G Access 5. The
speakers from Green Line 5, however, an open-mid front first target in FACE.

These analyses of the individual speaker groups highlight overall trends within the
dataset. A detailed examination of the pronunciation patterns at the speaker level offers more
nuanced insights into the depiction of Australian English in the English textbooks used at
German secondary schools. The analyses at the speaker level are based on each speaker’s
individual vowel space (see Appendix 1), which are built from each speaker’s mean F1 and
F2 values of their monophthongs. Table 7 (Appendix 5) provides an overview of the speak-
ers’ mean F1 and F2 values in hertz and the standard deviation of the vowels under discus-
sion: the first targets in the diphthongs FACE, PRICE, and MOUTH. The pronunciation of the
first target in the diphthongs FACE, PRICE, and MOUTH is evaluated based on their position in
the vowel space. The first targets in the diphthongs are categorised according to the articu-
latory features of vowel height and tongue advancement. The ‘segmented’ vowel plots for
each speaker used for this categorisation can be found in Appendix 2. Table 53 — Table 55
below indicate the different pronunciation variants of the first targets in FACE, PRICE, and

MOUTH and indicate how many speakers produce these variants.

Position of the first target in FACE

Mid Open-mid ~ Open-mid Open Open cen-

front front central front tral

Number of speakers 2 3 1 6 1

Table 53. Realisation of the first target in FACE based on each speaker's mean formant values.

Table 53 provides an overview of the different pronunciation variants in the first
target of FACE and how many the speakers in the Australian English sub-corpus produce

these variants based on each speaker’s mean F1 and F2 formant values for this vowel. The
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first target in FACE has five different pronunciation variants in the Australian English sub-
corpus: mid front, open-mid front, open-mid central, and open central. All 13 speakers pro-
duce tokens of FACE. The first vowel target in FACE primarily varies in vowel height ranging
from open to open-mid and even mid tokens. Only two speakers display some variability in
the frontness of the first vowel target with a rather central realisation of the first target in this
diphthong. Six of the 13 speakers in this sub-corpus produce FACE with an open front first
target. Three speakers have an open-mid front first target, while two speakers have a mid-
front first target in FACE. Two speakers have a central first target in FACE: one speaker pro-

duced FACE with an open-mid central first target, and the other with an open central first

target.
Position of the first target in PRICE
Mid Open-mid Open-mid Open
back back central back
Number of speakers 1 4 1 7

Table 54. Realisation of the first target in PRICE based on each speaker's mean formant values.

Table 54 provides an overview of the different pronunciation variants in the first
target of PRICE and how many of the speakers in the Australian English sub-corpus produce
these variants based on each speaker’s mean F1 and F2 formant values for this vowel. The
first target in PRICE has four different pronunciation variants in the Australian English sub-
corpus: mid back, open-mid back, open-mid central, and open back. The first vowel target
in PRICE mainly varies in vowel height for the 13 speakers, ranging from open to open-mid
and even mid tokens. For all speakers but one, PRICE has a back first target; the remaining
speaker had a central first target for PRICE. Seven of the 13 speakers in this sub-corpus pro-
duce PRICE with an open back first target. Four speakers have an open-mid back first target,

while one speaker has a mid back first target, and one has an open-mid central first target.

Position of the first target in MOUTH

Mid Open-mid Open
front front front
Number of speakers 2 4 7

Table 55. Realisation of the first target in MouTH based on each speaker's mean formant values.
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Table 55 provides an overview of the different pronunciation variants in the first
target of MOUTH and how many of the speakers in the Australian English sub-corpus produce
these variants based on each speaker’s mean F1 and F2 formant values for this vowel. The
first target in MOUTH has three different pronunciation variants in the Australian English sub-
corpus: mid front, open-mid front, and open front. The first vowel target in MOUTH is a front
vowel for all 13 speakers and only varies in vowel height, ranging from a mid front realisa-
tion to an open-mid front and an open front realisation. The majority of speakers—seven of
the 13—have an open front first target in this diphthong. An open-mid front realisation is
the second most frequent realisation, with four speakers showing this pronunciation. Two of
the 13 speakers have a mid front first target in MOUTH.

Overall, FACE, PRICE, and MOUTH display a certain variability in vowel quality in this
corpus data. A closer look at how the individual textbook speakers realise these three vowels
allows for a more detailed analysis of how Australian English is presented in the textbook
materials. Table 56 below provides an overview of the distribution of the position of the first
targets in FACE, PRICE, and MOUTH across the individual speakers. The sequence of speakers
in this table is adapted from the usual sequence introduced in Section 3.2.5 to showcase

interesting pronunciation patterns across several speakers.

Speaker FACE PRICE MOUTH

F1E5 open front open back open front
M4E5 open front open back open front
M5E5 open front open back open front
M2E5 open front open-mid back open front
F4G5 open front open central open front
M6G5 open front open back open-mid front
M8G5 open-mid front open back mid front
M9G5 open-mid front open back mid front
F2G5 open-mid front open-mid back open-mid front
M7G5 mid front open back open front
F3G5 mid front open-mid back open-mid front
M1E5 open central open-mid back open front
M3E5 open-mid central mid back open-mid front

Table 56. Overview of the position of the first target in FACE, PRICE, and MouTH for the Australian English speakers.
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As established in Table 53 above, an open front first target is the most common real-
isation for FACE. Of the six speakers that have an open front realisation in the first target of
FACE, five also have an open front realisation in the first target of MOUTH: speakers F1E5,
MA4E5, M5E5, M2ES5, and FAG5. Three of these five speakers—F1E5, M4E5, and M5E5—
have an open back first target in PRICE. These three speakers thus constitute the biggest clus-
ter of speakers with the same realisation of the first target in each respective diphthong.

To illustrate these results and the analysis further, three speakers, speakers M4E5,
F2G5, and M3ES5 have been selected for more detailed analysis. These speakers display dif-
ferent combinations of first target realisations for FACE, PRICE, and MOUTH. The individual
vowel plots of these speakers are presented in Figure 28—Figure 30 below and their individ-

ual realisations of the mean formant values for the first target in FACE, PRICE, and MOUTH are

discussed.
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Figure 28. Vowel plot of mean formant values for speaker M4ES5 (This vowel plot has been previously published in Scheiwe
(2022: 68)).

Figure 28 displays speaker M4ES’s vowel space generated by the mean F1 and F2
formant values of the stressed monophthongs available. The diphthong trajectories from the
mean values of the first to the second vowel target for the diphthongs FACE, PRICE, and
MOUTH are superimposed onto the monophthongal vowel space. Based on their position in

the monophthongal vowel space, the vowel quality of the first target of these diphthongs can
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be described in the articulatory terms of tongue height and tongue advancement (see seg-
mented vowel plot in Appendix 2).

Speaker M4E5 produces an open front first target in both FACE and MOUTH. The first
target in MOUTH is more open and slightly more fronted than the first target in FACE. PRICE
has an open back first target situated halfway between the open-mid back vowel LOT and the
open central vowels in STRUT, as well as the combined cluster of the vowels BATH, PALM,

and START.
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Figure 29. Vowel plot of mean formant values for speaker F2G5 (This vowel plot has been previously published in Scheiwe
(2022: 69)).

Figure 29 displays the trajectories from the first to the second vowel target of the
mean realisations of speaker F2G5’s diphthongs FACE, PRICE, and MOUTH superimposed onto
this speaker’s monophthongal vowel space. This speaker’s vowel space clearly resembles a
triangular shape as opposed to the traditional vowel quadrilateral. The first targets in all three
diphthongs—FACE, PRICE, and MOUTH—can be described as open-mid: FACE and MOUTH
both have an open-mid front first target, while PRICE has an open-mid back first target. The
first target in FACE is slightly retracted compared to the first target in MOUTH. Both first
targets in FACE and MOUTH have a similar openness as the vowel TRAP, which is an open-
mid front vowel for this speaker. The first target in PRICE is located not quite halfway be-

tween the cluster of BATH, PALM, and START and the very close realisation of LOT.
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Figure 30. Vowel plot of mean formant values for speaker M3E5.

The last exemplary plot of a speaker’s vowel space is depicted in Figure 30. This plot
shows speaker M3ES’s vowel space and superimposed the averaged diphthong trajectories
of FACE, PRICE, and MOUTH. Like speaker F2G5’s vowel space, this vowel space is triangular
in shape as opposed to the familiar vowel quadrilateral. Both first targets in FACE and MOUTH
have an open-mid quality for this speaker. While MOUTH has an open-mid front first target,
FACE has an open-mid central first target. PRICE has a mid back first target for this speaker,
which is slightly more open than this speaker’s realisation of the LOT vowel.

The vowel plots presented in Figure 28 — Figure 30 above depict the individual vowel
spaces of speakers M4E5, F2G5, and M3ES5. They serve to illustrate the articulatory catego-
risations of the acoustic analyses presented for the individual speakers in Table 56 above
exemplified by these three speakers. These results have demonstrated the variability in vowel
realisations within the corpus data. While the grouped results for the textbook groups and all
speakers as a cohort suggest a more homogenous depiction of the Australian English features
FACE, PRICE, and MOUTH in the textbook audio materials, the analyses of the individual
speakers display a higher degree of variability in the realisation of the first targets in the
diphthongs FACE, PRICE, and MOUTH.

This section presented the results of the acoustic analyses of the Australian English

corpus data to illustrate how the Australian English accent is depicted in English textbooks
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used at German secondary schools in NRW. These findings are expanded on and interpreted
in the following section.

4.4.2 Synthesis—the Australian English Corpus Data and Australian English in Lin-
guistic Literature

This section expands on the results presented in Section 4.4.1 and offers a detailed analysis
of the representation of Australian English in English textbooks used at German secondary
schools in NRW. The articulatory categorisations of the grouped and the speaker-individual
results are compared to the linguistic description of Australian English presented in Section
2.7. This facilitates a detailed interpretation of the representation of Australian English in
these textbook materials.

The features of interest in this sub-corpus are the diphthongs FACE, PRICE, and
MOUTH. The diphthongs are salient features of Australian English differentiating this accent
from other accents of English. FACE, PRICE, and MOUTH are also markers for the accents on
the socio-stylistic continuum within Australian English: Cultivated Australian English, Gen-
eral Australian English, and Broad Australian English (Cox 2008: 329; Harrington, Cox, and
Evans 1997: 179). As the majority of speakers of Australian English speak General Austral-
ian English (Horvath 2008: 89-90; Harrington, Cox, and Evans 1997: 156), this accent type
serves as the first point of reference in comparing the results from the textbook corpus to the
linguistic description of Australian English. Deviations from General Australian English are
then compared to descriptions of Cultivated and Broad Australian English.

As presented in Section 2.7, FACE and MOUTH both have an open front first target in
General Australian English. Male speakers have a first target between TRAP and START in
both FACE and MOUTH, whereas the first target in FACE is closer to TRAP for female speakers
(Cox 2006: 158; Cox 2008: 331). FACE mostly displays accent differences for speakers of
Cultivated Australian English with a more fronted first target compared to speakers of Gen-
eral or Broad Australian English (Harrington, Cox, and Evans 1997: 174). MOUTH shows
increasing lowering and retraction in the first target with increasing cultivation. The first
target in MOUTH is an open-mid front vowel for speakers of Broad Australian English, which
is situated between TRAP and DRESS (Harrington, Cox, and Evans 1997: 179). In Cultivated
Australian English, MOUTH has a more open and retracted first target that can be described
as an open front to open central vowel, which is slightly fronted compared to START (Cox

1998: 40-41). PrRICE has an open back first target for speakers of General Australian English,
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situated between START and LOT (Cox 2006: 159; Cox 2008: 331). For speakers of Broad
Australian English, PRICE has a more retracted and raised target closer to an open-mid back
position (Cox and Palethorpe 2010: 176; Harrington, Cox, and Evans 1997: 172-173). In
Broad Australian English, the first target in PRICE is situated close to LOT (Cox 1998: 40). In
Cultivated Australian English, the first target in PRICE has an open central position just
slightly retracted from START (Cox 1998: 40).

These descriptions of the phonetic realizations of the first targets in FACE, PRICE, and
MOUTH are used to contextualize and interpret the results presented in Section 4.4.1. First,
the articulatory categorisation of the results regarding vowel height and tongue advancement
Is compared to the theory presented above. This facilitates an interpretation of the realisa-
tions of the first targets in FACE, PRICE, and MOUTH of the grouped and speaker-individual
results regarding the representation of Cultivated, General, and Broad Australian English in
the corpus data. The representation of Australian English in German textbooks of English is
evaluated further based on the relation between the first targets in FACE, PRICE, and MOUTH
and the relevant monophthongs in the vowel plots for the grouped and speaker-individual
results.

Table 57 below provides an overview of Australian English pronunciation patterns
in the first targets of FACE, PRICE, and MOUTH for the speaker groups from the textbooks
English G Access 5 and Green Line 5, as well as for all speakers as a group based on the
articulatory classifications presented in Table 52 above (page 119). These articulatory clas-
sifications are matched to the Cultivated, General, and Broad Australian English accent types
as presented above. Three dashes (---) indicate that an articulatory classification does not

match any of the three accent types.

Speaker group FACE PRICE MOUTH

EGA5 General Australian ~ General Australian ~ General Australian
GL5 General Australian ~ General Australian
All General Australian General Australian General Australian

Table 57. Overview of Australian English pronunciation patterns in the first targets in FACE, PRICE, and MOUTH for the
different speaker groups based on articulatory descriptions.
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Overall, the speaker groups strongly display General Australian English in the first
targets of the diphthongs FACE, PRICE, and MOUTH. Apart from the first target in FACE for the
speakers from Green Line 5, all vowel realisations represent General Australian English.
Open front first targets in FACE and MOUTH and an open back first target in PRICE mark a
General Australian accent (Cox 2006: 161). The two textbook speaker groups thus display a
General Australian accent in the first targets of PRICE and MOUTH. FACE only represents a
General Australian accent for the English G Access 5 speakers. The speaker group from
Green Line 5 does not display an Australian English pronunciation pattern in FACE, as their
open-mid front first target in FACE is not consistent with Cultivated, General, or Broad Aus-
tralian English. FACE only displays accent differences in Cultivated Australian English com-
pared to General or Broad Australian English. A Cultivated Australian first target in FACE is
fronted compared to its counterparts in General or Broad Australian English (Harrington,
Cox, and Evans 1997: 174). As the speaker group from Green Line 5 displays an open-mid
front—and thus not just a fronted, but also raised—first target in FACE, this realisation is not
consistent with any Australian English pronunciation pattern.

Australian English diphthongs are described according to their articulatory features
and, commonly, according to their relation to the Australian English monophthongs (cf.
Butcher 2006; Cox 1998; 2006; 2008). In General Australian English, the first targets in
FACE and MOUTH are both situated close to TRAP, between TRAP and START, with the first
target in FACE being closer to TRAP for female speakers than for male speakers (Cox 2006:
158-159). As FACE is fronter for Cultivated speakers (Harrington, Cox, and Evans 1997:
174), the first target in FACE can be expected to be fronter than TRAP for these speakers.
MOUTH shows increasing lowering and retraction in the first target with increasing cultiva-
tion. The first target in MOUTH is situated between TRAP and DRESS for Broad Australian
English speakers (Harrington, Cox, and Evans 1997: 179). In Cultivated Australian English,
MOUTH has a more open and retracted first target, which is slightly fronted compared to
START (Cox 1998: 40-41). prICE has an open back first target for speakers of General Aus-
tralian English which is situated between START and LOT (Cox 2006: 159; Cox 2008: 331).
For speakers of Broad Australian English, PRICE has a more retracted and raised target close
to LOT (Cox 1998: 40). In Cultivated Australian English, the first target in PRICE has an open
central position just slightly retracted from START (Cox 1998: 40).

If these relations between the position of the first targets in FACE, PRICE, and MOUTH
in the vowel space compared to the Australian English monophthongs are considered, the

results presented in Table 57 above can be confirmed. Apart from the first target in FACE for
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the speakers from Green Line 5—which does not display Australian English pronunciation
patterns—the remaining vowel realisations in the first targets of FACE, PRICE, and MOUTH in
comparison to the respective monophthongal vowel spaces confirm the categorisation into
General Australian English. For all speaker groups, the first target in PRICE is situated be-
tween START and LOT, and the first target in MOUTH is situated either close to TRAP or between
TRAP and START, thus confirming the interpretation as General Australian. The first target in
FACE for the Green Line 5 speaker group is closer than and more retracted than TRAP. This
is also inconsistent with the expected Australian English pronunciation patterns. The com-
parison of the first targets in FACE, PRICE, and MOUTH to the monophthongs in the respective
vowel spaces confirms the classification based on the articulatory features of vowel height
and tongue advancement: All speaker groups display General Australian pronunciation pat-
terns in PRICE and MOUTH, and the entire speaker groups, as well as the English G Access
speakers display General Australian pronunciation patterns in FACE.

A closer look at the individual speakers is necessary to analyse the depiction of Aus-
tralian English in these textbooks and provide a complete picture of how they portray Aus-
tralian English. If each individual speaker’s averaged vowel pronunciations are considered,
all speakers display some form of Australian English pronunciation variants in at least one
of the three diphthongs. Table 58 below displays whether each speaker’s averaged pronun-
ciation of the first targets in FACE, PRICE, and MOUTH is consistent with Cultivated, General,
or Broad Australian English based on the articulatory features of vowel height and tongue
advancement. Pronunciation variants that do not match any of these three sociolects of Aus-
tralian English are indicated by three dashes (---).

All speakers display some form of Australian English pronunciation in at least one
of the first targets of FACE, PRICE, and MOUTH. Six speakers—M2E5, M4E5, M5E5, M6G5,
F1E5, and FAG5—display an Australian English pronunciation pattern in all three diph-
thongs, albeit to varying degrees of broadness across speakers and speaker-internally across
the three diphthongs. The remaining seven speakers only show Australian English pronun-
ciation patterns in one or two of the diphthongs. Overall, General Australian is the dominant

sociolect across the 13 speakers.
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Speaker

FACE

PRICE

MOUTH

M1E5
MZ2E5
M3E5
M4E5
M5E5
M6G5
M7G5
M8G5
M9G5
F1E5

F2G5

F3G5

F4G5

General Australian
General Australian
General Australian

General Australian

General Australian

Cultivated

Australian

Broad Australian
Broad Australian
General Australian
General Australian
General Australian
General Australian
General Australian
General Australian
General Australian
Broad Australian
Broad Australian
Cultivated

Australian

General Australian
General Australian
Broad Australian

General Australian
General Australian
Broad Australian

General Australian

General Australian
Broad Australian
Broad Australian

General Australian

Table 58. Overview of Australian English pronunciation patterns in FACE, PRICE, and MOUTH across the individual speakers.

Three speakers—MA4ES5, M5ES5, and F1E5—show a General Australian pronuncia-
tion in all three first targets. For these speakers, FACE and MOUTH have an open front first

target, and PRICE has an open back first target. To illustrate this further, Figure 31 below

shows the averaged vowel plot for speaker M5ES.
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Figure 31. Averaged vowel plot for speaker M5E5 (This vowel plot has been previously published in Scheiwe (2022: 69)).

For speaker M5E5, FACE and MOUTH both have a first target between TRAP and
START, although the first target in MOUTH is slightly raised compared to TRAP. Nonetheless,
the position of the first targets in these two diphthongs in relation to the monophthongal
vowel space confirms the General Australian English pronunciation in these two diphthongs.
PRICE has a first target situated between START and LOT, also consistent with a General Aus-
tralian English pronunciation.

Two speakers, F2G5 and F3G5, display a Broad Australian accent in the first targets
of PRICE and MOUTH. Their pronunciation in the first target in FACE does not match any Aus-
tralian English sociolect. These speakers produce PRICE with an open-mid back first target
and MouTH with an open-mid front first target. FACE has an open-mid front first target for
speaker F2G5 and a mid front first target for speaker F3G5. Both pronunciation variants of
the first target in FACE are inconsistent with Australian English. Figure 32 below illustrates

such a Broad Australian English pronunciation.
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Figure 32. Averaged vowel plot for speaker F2G5 (This vowel plot has also been published in Scheiwe (2022: 69)).

Figure 32 displays speaker F2G5’s averaged vowel plot. The first targets in MOUTH
and PRICE are clearly raised to an open-mid position in this vowel space (also compare the
‘categorised’ vowel plot in Appendix 2), indicating a Broad Australian pronunciation. Con-
sidering the relation between the first targets in MOUTH and PRICE, and this speaker’s mon-
ophthongs, however, this interpretation has to be relativized slightly. In Broad Australian
English, the first target in MOUTH is situated between DRESS and TRAP (Harrington, Cox, and
Evans 1997: 179). For speaker F2G5, however, the first target in MOUTH is situated between
TRAP and sTART—an indicator for General Australian English (Cox 2008: 331). In a similar
fashion, the first target in PRICE is usually situated close to LOT in Broad Australian English
(Cox 1998: 40). For this speaker, however, the first target in PRICE is situated between START
and LoT, an indicator of General Australian English (Cox 2008: 331). Admittedly, LOT has
an unusually close realisation for this speaker. Nonetheless, in relation to her monophthongs,
speaker F2G5 displays General Australian English features in PRICE and MOUTH.

A closer inspection of speaker F3G5’s vowel space in Figure 33 below reveals a
similar pattern. For this speaker, TRAP and LOT are both raised: TRAP to an open-mid front
position, and LOT to a close back position. Thus, even though the articulatory categorisation
of PRICE and MOUTH indicate a Broad Australian accent, the relationship to this speaker’s

monophthongs rather confirms a General Australian accent. The first target in MOUTH starts
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close to TRAP, while the first target in PRICE starts between START and LOT. These are indi-
cators of General rather than Broad Australian English (Cox 1998: 40; Cox 2006: 158-159).
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Figure 33. Averaged vowel plot for speaker F3G5.

Overall, these results display that English textbooks used in NRW depict Australian
English accent features quite well. At a superordinate level, Australian English is presented
quite homogeneously as General Australian English. The entire speaker group, as well as the
individual textbook groups. strongly favour General Australian English. An analysis at the
speaker level revealed slightly more variation, surfacing features of Cultivated and Broad
Australian English. The presence of Broad Australian English, however, cannot be uncon-
ditionally accepted, as the relation to the individual speakers’ monophthongs did not confirm
the categorisation into Broad Australian English based on the articulatory features.

The goal of this section was to expand on the results presented in Section 4.4.1 and
offer a detailed analysis of the representation of Australian English in English textbooks
used at German secondary schools in NRW. The articulatory categorisations of the grouped
and the speaker-individual results were compared to the linguistic description of Australian
English presented in Section 2.7. This allowed for a detailed interpretation of the represen-

tation of Australian English in these textbook materials.
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4.5 Summary

This Chapter presented the findings of the acoustic and auditory analyses of the textbook
audio materials regarding the representation of Received Pronunciation, General American,
and Australian English in English textbooks used at secondary schools in NRW. Section 4.2
presented the results of the acoustic analysis of the monophthongs GOOSE, LOT, CLOTH, TRAP,
BATH, and START in the Received Pronunciation sub-corpus and compared these findings to
the linguistic description of Received Pronunciation presented in Section 2.5. Section 4.3
presented the results of the acoustic analysis of the monophthongs BATH, LOT, and CLOTH in
the General American sub-corpus and compared these findings to the linguistic description
of General American presented in Section 2.6. Section 4.4 presented the results of the acous-
tic analysis of the first targets of the diphthongs FACE, PRICE, and MOUTH in the Australian
English sub-corpus and compared these findings to the linguistic description of Australian
English presented in Section 2.7.
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5 Discussion

5.1 Introduction

This section discusses the findings of the results presented in Chapter 4. The advantages of
the corpus-phonological approach are discussed, and the findings are contextualised within
the wider discourse on varieties of English and ELT.

5.2 The Accents

This section discusses how Received Pronunciation, General American, and Australian Eng-
lish are represented in the audio materials of the textbook series English G Access, Green

Line, and Camden Town.

5.2.1 Received Pronunciation

This section answers Research Question 1 as presented in Section 1.4: How is Received
Pronunciation represented in the audio materials of the textbooks English G Access 2, Green
Line 2, and Camden Town 2, exemplified by the monophthongs GOOSE, LOT, CLOTH, TRAP,
BATH, and START? The hypothesis was that the textbooks English G Access 2, Green Line 2,
and Camden Town 2 consistently present pronunciation variants consistent with Received
Pronunciation in the monophthongs GOOSE, LOT, CLOTH, TRAP, BATH, and START.

The results of the acoustic analyses presented in Section 4.2 are differentiated at two
different levels: the textbook level and the speaker level. The analyses at the textbook level
are based on the analysis and interpretation of the grouped vowel plots presented in Section
4.2. The analyses at the speaker level are based on the analysis and interpretation of the
speaker-individual vowel plots (Appendix 1 and Appendix 2).

At the textbook level, the representation of the monophthongs GOOSE, LOT, CLOTH,
TRAP, BATH, and START only partially matches the descriptions of Received Pronunciation
presented in Section 2.5. The vowels GOOSE and TRAP are consistent with Received Pronun-
ciation in all three textbooks. BATH is consistent with Received Pronunciation in the text-
books English G Access 2 and Camden Town 2, but not in the textbook Green Line 2. The
vowels LOT, CLOTH are inconsistent with Received Pronunciation in all three textbooks.
START is only consistent with Received Pronunciation in the textbook Camden Town 2. Thus,

from this more global textbook perspective, the representation of Received Pronunciation
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differs only slightly across the three textbooks: all three textbooks display pronunciation
patterns consistent with Received Pronunciation only in the vowels GOOSE and TRAP. Two
textbooks display pronunciation patterns consistent with Received Pronunciation in BATH,
and only one textbook displays a pronunciation pattern consistent with Received Pronunci-
ation in START. All three textbooks show pronunciation patterns inconsistent with Received
Pronunciation in LOT and CLOTH.

The analysis at the speaker level revealed similar patterns and slightly more variation
in the data. The vowel LOT is inconsistent with Received Pronunciation across all speakers
supporting the textbook-level observation. Only one speaker from Camden Town 2 displays
a pronunciation pattern consistent with Received Pronunciation in CLOTH. The individual
speakers display varying degrees of Received Pronunciation in the remaining four vowels
(GOOSE, TRAP, BATH, and START) without any clear pattern. Across the three textbooks, some
speakers display pronunciation patterns consistent with Received Pronunciation in the four
vowels GOOSE, TRAP, BATH, and START. Other speakers display pronunciation patterns con-
sistent with Received Pronunciation in one to three vowels.

The hypothesis that the textbooks English G Access 2, Green Line 2, and Camden
Town 2 consistently present pronunciation variants consistent with Received Pronunciation
in the monophthongs GOOSE, LOT, CLOTH, TRAP, BATH, and START has to be refuted. While
all three textbooks do show pronunciation patterns of Received Pronunciation in the mon-

ophthongs GOOSE, LOT, CLOTH, TRAP, BATH, and START, they do not do it consistently.

5.2.2 General American

This section answers Research Question 2 as presented in Section 1.4: How is General Amer-
ican represented in the audio materials of the textbooks English G Access 4, Green Line 4,
and Camden Town 4, exemplified by the monophthongs BATH, LOT, and CLOTH and rhoticity
in the vowels NEAR, SQUARE, and CURE? The hypothesis was that the textbooks English G
Access 4, Green Line 4, and Camden Town 4 consistently present a General American accent
in the pronunciation of the monophthongs BATH, LOT, and CLOTH and rhoticity in the vowels
NEAR, SQUARE, and CURE.

The results of the acoustic analyses presented in Section 4.3 are differentiated at two
different levels: the textbook level and the speaker level. The analyses at the textbook level

are based on the analysis and interpretation of the grouped vowel plots in Section 4.3. The
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analyses at the speaker level are based on the analysis and interpretation of the speaker-
individual vowel plots (Appendix 1 and Appendix 2).

At the textbook level, the representation of the monophthongs BATH, LOT, and CLOTH
and the state of rhoticity in the vowels NEAR, SQUARE, and CURE mostly matches the descrip-
tions of General American presented in Section 2.6. The representation of the monophthongs
BATH, LOT, and CLOTH matches General American pronunciation patterns in the three text-
books English G Access 4, Green Line 4, and Camden Town 4. The representation of rho-
ticity in the vowels NEAR, SQUARE, and CURE, however, does not fully match the expectations
of a General American accent, as full rhoticity would be expected here, and all three text-
books display partial rhoticity in at least one phonological context.

The analysis at the speaker level revealed more variation in the data. The individual
speakers display varying degrees of representing General American pronunciation patterns
in the vowels BATH, LOT, and CLOTH. Across the three textbooks, several speakers display
General American pronunciation patterns in all three monophthongs. Some speakers only
display General American pronunciation patterns in one or two monophthongs. Regarding
rhoticity, several speakers per textbook display full rhoticity in 100% of tokens in the lexical
sets NEAR, SQUARE, and CURE. However, all textbooks also have speakers with variable rho-
ticity. The speakers from English G Access 4, however, only have variable rhoticity in a very
specific phonetic context which could quite possibly for account for the non-rhotic tokens.
In that case, the speakers from English G Access 4 can be considered fully rhotic.

The hypothesis that the textbooks English G Access 4, Green Line 4, and Camden
Town 4 consistently present a General American accent in the pronunciation of the monoph-
thongs BATH, LOT, and CLOTH and rhoticity in the vowels NEAR, SQUARE, and CURE, has to
be refuted. While all three textbooks show pronunciation patterns of General American in
the monophthongs BATH, LOT, and cLOTH and rhoticity in the vowels NEAR, SQUARE, and

CURE, they do not do it consistently.

5.2.3 Australian English

This section answers Research Question 3 as presented in Section 1.4: How is Australian
English represented in the audio materials of the textbooks English G Access 5 and Green
Line 5, exemplified by the diphthongs FACE, PRICE, and MOUTH? The hypothesis was that
the textbooks English G Access 5 and Green Line 5 display features of Australian English,

but not consistently and with a focus on General Australian English.
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The results of the acoustic analyses presented in Section 4.4 are differentiated at two
different levels: the textbook level and the speaker level. The analyses at the textbook level
are based on the analysis and interpretation of the grouped vowel plots presented in Section
4.4. The analyses at the speaker level are based on the analysis and interpretation of the
speaker-individual vowel plots (Appendix 1 and Appendix 2).

At the textbook level, the representation of the first targets in the diphthongs FACE,
PRICE, and MoOUTH completely fits the descriptions of Australian English presented in Section
2.7 only for the textbook English G Access 5. The speaker group from Green Line 5 only
depicts Australian English pronunciation patterns in the first targets in PRICE and MOUTH,
but not in the first target in FACE. Both textbooks portray features of General Australian
English.

The analysis at the speaker level revealed a similar focus on General Australian Eng-
lish, but also slightly more variation in the data. The individual speakers display varying
degrees of representing Australian English pronunciation patterns in the first targets of the
diphthongs FACE, PRICE, and MOUTH. Across the two textbooks, several speakers display
Australian English pronunciation patterns in all three diphthongs with varying degrees of
broadness. In the textbook English G Access 5, most speakers with Australian realisations in
the diphthongs FACE, PRICE, and MOUTH have pronunciation patterns consistent with General
Australian English in all three diphthongs. One speaker displays General Australian in FACE
and MOUTH, but Broad Australian in PRICE. The speakers from Green Line 5 only display
pronunciation patterns with varying broadness degrees in all three diphthongs: either Gen-
eral Australian in FACE and PRICE and Broad Australian in MOUTH, or Cultivated Australian
in FACE and PRICE, and General Australian in MOUTH. Some speakers in both textbooks only
display Australian English pronunciation patterns to varying degrees in one or two diph-
thongs.

The hypothesis that the textbooks English G Access 5 and Green Line 5 display fea-
tures of Australian English, but not consistently and with a focus on General Australian Eng-
lish can be confirmed. The textbooks both display features of Australian English which
match General Australian in most cases. They are, however, not consistent in portraying

Australian English in all features.
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5.3 Implications for English Language Teaching

This section adopts a broader perspective to contextualise the results within the wider dis-
course on varieties of English and ELT. Many researchers have acknowledged that learners
of English should be made aware of the diversity within the English language (Bieswanger
2012: 362; Matsuda 2013: 1; Matsuda and Friedrich 2012: 23). To raise the learners’ aware-
ness, they should be exposed to different varieties of English (Matsuda and Matsuda 2018:
67, Sung 2016: 191) through, for instance, teaching materials (Matsuda 2013: 2; Matsuda
and Friedrich 2012: 24). Such exposure is crucial in the development of communicative
competence (Bieswanger 2012: 363), as ultimately, learners need to be able to communicate
with speakers of different varieties of English.

This study investigated how different accents of English are represented in the text-
book audio materials of German textbooks of English. While previous research on the inclu-
sion of different varieties into teaching materials rather focused on countries included, this
study conducted a detailed linguistic analysis of three select accents in the audio materials
of three textbook series used at secondary schools in NRW.

Ultimately, the three textbook series English G Access, Green Line, and Camden
Town display salient features of the accents Received Pronunciation, General American, and
Australian English. While none of these accents are portrayed consistently in either textbook,
the key conclusion to be drawn is that all three textbook series do include varieties of English
in their materials and present salient features of each variety. Therefore, these textbooks and
accompanying audio materials provide an effective and practical method for introducing
learners to the diversity of the English language. The audio materials expose learners to
different varieties of English by presenting features representative of these accents. They
also illustrate subtle variations within these accents at the speaker level, thereby exposing
the learners to some linguistic diversity of the English language.

5.4 Benefits of a Corpus-Phonological Approach to Textbook Analysis

As presented in Section 1.3, previous research on the inclusion of different varieties of Eng-
lish mostly focused on whether different varieties of English are included in teaching mate-
rials. This study introduced a new approach to a variety-centred textbook analysis. The cor-
pus-phonological approach employed in this study included detailed acoustic and auditory
analyses of select phonological features to investigate the representation of Received
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Pronunciation, General American, and Australian English in textbook audio materials used
at NRW secondary schools.

This methodological approach to investigating the representation of English varieties
in teaching materials enriches the discourse around varieties in ELT and offers several key
advantages. The theory-based assessment of the acoustic and auditory analyses provided
valuable insights into the linguistic diversity present in the teaching materials. The meticu-
lous selection and analysis of the data contributed to the reliability of the findings. To ensure
the validity of the findings, the results from the automated acoustic analysis was validated
manually by the researcher. This process involved systematically reviewing the results of
the automated extraction of the formant values to confirm their accuracy. For the auditory

rhoticity analysis, the inter-rater reliability was assessed.

5.5 Summary

This section discussed the findings of the results presented in Chapter 4. The advantages of
the corpus-phonological approach were discussed, and the findings were contextualised

within the wider discourse on varieties of English and ELT.
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6 Conclusion

This dissertation set out to answer the research question: How are different varieties of Eng-
lish represented in the audio materials of German textbooks for English? This research ques-
tion was further broken down into the three accent-specific research questions:

Research Question 1: How is Received Pronunciation represented in the audio ma-
terials of the textbooks English G Access 2, Green Line 2, and Camden Town 2, exemplified
by the monophthongs GOOSE, LOT, CLOTH, TRAP, BATH, and START?

Research Question 2: How is General American represented in the audio materials
of the textbooks English G Access 4, Green Line 4, and Camden Town 4, exemplified by the
monophthongs BATH, LOT, and CLOTH and rhoticity in the vowels NEAR, SQUARE, and CURE?

Research Question 3: How is Australian English represented in the audio materials
of the textbooks English G Access 5 and Green Line 5, exemplified by the diphthongs FACE,
PRICE, and MOUTH?

To answer these research questions, this study employed a corpus-phonological ap-
proach to textbook analysis. The phonological textbook corpus was comprised of the three
accents Received Pronunciation, General American, and Australian English and the volumes
two, four, and five of the textbook series’ English G Access, Green Line, and Camden Town.
Volume five was only included for the textbooks English G Access and Green Line.

Select phonological features were analysed for the three accents. The monophthongs
GOOSE, LOT, CLOTH, TRAP, BATH, and START were analysed for Received Pronunciation, the
monophthongs BATH, LOT, and CLOTH and rhoticity in the vowels NEAR, SQUARE, and CURE
were analysed for General American, and the first targets in the diphthongs FACE, PRICE, and
MOUTH were analysed for Australian English. Acoustic analyses of the vowels and an audi-
tory analysis of rhoticity in General American provided a comprehensive overview of how
these features are represented in the textbook audio materials.

Research Question 1 can be answered as follows: Prominent features of Received
Pronunciation are not consistently represented in the textbook audio materials. At the text-
book level, the three textbooks display pronunciation features consistent with Received Pro-
nunciation only in the vowels Goose and TRAP. The textbooks English G Access 2 and Cam-
den Town 2 also show a Received Pronunciation articulation in BATH. START is only con-
sistent with Received Pronunciation in the textbook Camden Town 2. The pronunciation of

the vowels LOT and CLOTH is inconsistent with Received Pronunciation in all three textbooks.
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The analysis at the individual speaker level provided a more detailed investigation of
the representation of Received Pronunciation: similar patterns to the textbook level were
revealed. While LOT and cLOTH are mostly inconsistent with Received Pronunciation for all
speakers, the remaining four vowels (GOOSE, TRAP, BATH, and START) are consistent with
Received Pronunciation to varying degrees across the speakers. Overall, the three textbooks
display some features of Received Pronunciation in the monophthongs GOOSE, LOT, CLOTH,
TRAP, BATH, and START, but not consistently.

Research Question 2 can be answered as follows: Prominent features of General
American are not consistently represented in the textbook audio materials. At the textbook
level, the three textbooks display pronunciation features consistent with General American
in all three vowels BATH, LOT, and CLOTH, but do not show full rhoticity in the vowels NEAR,
SQUARE, and CURE.

The analysis at the individual speaker level provided a more detailed investigation of
the representation of General American. The analysis at the speaker level revealed more
variation in the data: Several speakers from all three textbooks produce BATH, LOT, and
CLOTH consistent with General American pronunciation patterns. The speakers from English
G Access 4 are also fully rhotic, supporting the impression of a consistent General American
accent. Several speakers from the other two textbooks also display full rhoticity in the lexical
sets NEAR, SQUARE, and CURE, while others display variable rhoticity, which is not expected
in a General American accent. Overall, the three textbooks display some features of General
American in the monophthongs BATH, LOT, and CLOTH, and rhoticity in NEAR, SQUARE, and
CURE, but, again, not consistently.

Research Question 3 can be answered as follows: Prominent features of Australian
English are not consistently represented in the textbook audio materials. At the textbook
level, the two textbooks display pronunciation features consistent with Australian English to
varying degrees in the first targets of the diphthongs FACE, PRICE, and MOUTH: the textbook
English G Access 5 consistently displays features of General Australian English in the three
diphthongs, while the textbook Green Line 5 only does so in the first targets of the vowels
PRICE and MOUTH.

The analysis at the individual speaker level provided a more detailed investigation of
the representation of Australian English. The analysis at the speaker level revealed more
variation in the data: the textbook speakers from both textbooks display a strong tendency
toward General Australian English, but also display features of Broad Australian English or,

in the case of one speaker from Green Line 5, also Cultivated Australian English. Some
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speakers from both textbooks produce all three FACE, PRICE, and MOUTH consistent with
Australian English pronunciation patterns. Other speakers display an Australian English ac-
cent feature in only one or two of the features. Overall, the two textbooks display some
features of Australian English in the first targets of the diphthongs FACE, PRICE, and MOUTH,
but not consistently. Both textbooks rather present General Australian English.

Overall, the three textbook series’ display some features of the accent under discus-
sion, but not consistently across all speakers. At a more global, textbook-level, all textbooks
seem to be more consistent at presenting salient features of the three accents Received Pro-
nunciation, General American, and Australian English as the analysis at the speaker level
would suggest. However, no accent is presented consistently as would be expected based on
the linguistic descriptions presented in Chapter 2. The corpus-phonological approach to
textbook analysis proved beneficial in answering the research questions.

Further research on this topic could focus on (i) investigating the representation of
other varieties in these textbook series, (ii) investigate the representation of the same varie-
ties (or also others) in the textbook series for the other secondary school forms in Germany
(e.g Realschule or Gesamtschule), and, importantly, (iii) the perception of learners of these
varieties based on the textbook materials to investigate in how far learners perceive differ-

ences between but also within these accents.
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Appendix 1

Vowel plots

This appendix includes the vowel plots of the individual speakers based on their individual
mean formant values of each vowel. The speaker is indicated in the top left corner of each vowel

plot.
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Appendix 2

Vowel plots with articulatory categorisation

This appendix includes the grouped and speaker-individual vowel plots with the articulatory
categorisation The method of categorisation has been presented in Section 3.3.1. In each vowel

plot, the speaker or speaker group is indicated in the top left corner of each vowel plot.
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Appendix 3

Praat Scripts

This appendix includes the two Praat scripts that were used to extract the formant values. Praat
Script 1 was used for the Australian English sub-corpus. This script was subsequently adapted
to simplify and expedite the analysis process, with leaving the core mechanics intact.! This
Praat Script 2 was used for the analysis of the General American and Received Pronunciation
corpus data. The ‘#” symbol indicates comments in the script. These lines are not functional

and are only used to describe or explain the following lines of code.

Script 1 XLVIII
Script 2 LI

L A huge thanks to Noa Ibrahim, our student assistant, who took my original script and adapted it to
streamline the analysis process.
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Praat Script 1

#This script was created 24th January 2019 by Lisa Scheiwe.
#adapt file path

#open sound file and text grid in Praat. Select both, open script, run script.

thisSound$ = selected$ ("Sound")
thisTextGrid$ = selected$ ("TextGrid")

#set up default values for formant analysis. Do not change these!

timeStepDefault =0
numFormantsDefault = 5
maxFormantDefault = 5500
windowLengthDefault = 0.025
preEmphasisDefault = 50

#Set up formant variables; change values if necessary, for male speakers, maxFormant=5000

timeStep = timeStepDefault
numFormants = numFormantsDefault
maxFormant = maxFormantDefault
windowLength = windowLengthDefault
preEmphasis = preEmphasisDefault

#create a formant object

select Sound 'thisSound$'

formantObj = To Formant (burg): timeStep, numFormants, maxFormant,
windowLength, preEmphasis

thisFormant$ = selected$ ("Formant")

select TextGrid 'thisTextGrid$'

numberOfTiers = Get number of tiers

#This only works if tier 1 = speaker, tier 2 = word, tier3 = lexical set

for tiernumber from 1 to numberOfTiers
numberofintervals = Get number of intervals: tiernumber
for intervalnumber from 1 to numberofintervals
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select TextGrid 'thisTextGrid$'

if tiernumber =1
speaker$ = Get label of interval: tiernumber, intervalnumber

if speaker$ =""
ignore =1
else

fileappend "C:\Users\Lisa Scheiwe\sciebo\PhD\Schoolbooks\Australian
English\English G Access\Analyse Transcription\EGA5-5\speakerresults.txt" ‘thisTextGrid$'
'tab$' 'speaker$' 'newline$'

endif

elsif tiernumber = 2
word$ = Get label of interval: tiernumber, intervalnumber
if word$ ="
ignore =1
else
start_time_word = Get start point: tiernumber, intervalnumber
end_time_word = Get end point: tiernumber, intervalnumber
fileappend "C:\Users\Lisa Scheiwe\sciebo\PhD\Schoolbooks\Australian
English\English G Access\Analyse Transcription\EGA5-5\wordresults.txt" ‘word$' 'tab$'
'start_time_word:3' 'tab$' 'end_time_word:3' 'newline$'
endif

else tiernumber = 3
begin = Get start point: tiernumber, intervalnumber
end = Get end point: tiernumber, intervalnumber
dur = (end-begin)
mid = begin+(dur/2)
onset = begin+(dur*0.3)
glide = end-(dur*0.3)

vowel$ = Get label of interval: tiernumber, intervalnumber

if vowel$ =""
ignore =1
else

select Formant 'thisFormant$'

ofl = Get value at time: 1, 'onset’, "Hertz", "Linear"
of2 = Get value at time: 2, 'onset’, "Hertz", "Linear"
of3 = Get value at time: 3, 'onset’, "Hertz", "Linear"
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mfl = Get value at time: 1, 'mid', "Hertz", "Linear"
mf2 = Get value at time: 2, 'mid', "Hertz", "Linear"
mf3 = Get value at time: 3, 'mid’, "Hertz", "Linear"

gfl = Get value at time: 1, 'glide’, "Hertz", "Linear"
gf2 = Get value at time: 2, 'glide’, "Hertz", "Linear"
gf3 = Get value at time: 3, 'glide’, "Hertz", "Linear"
fileappend "C:\Users\Lisa Scheiwe\sciebo\PhD\Schoolbooks\Australian
English\English G Access\Analyse Transcription\EGA5-5\vowelresults.txt” 'vowel$' 'tab$'
'begin:3' 'tab$' 'end:3' 'tab$' 'dur:3' 'tab$' ‘onset:3' ‘tab$' 'of1:0' ‘tab$' '0f2:0' 'tab$' '0f3:0' 'tab$'
'mid:3' 'tab$' 'mf1:0' 'tab$' 'mf2:0' 'tab$' 'mf3:0' ‘tab$' ‘glide:3' 'tab$' 'gf1:0' 'tab$' 'gf2:0' ‘tab$'
'gf3:0' 'newline$'
endif
endif
endfor
endfor



Praat Script 2

#This script was created and adapted from Script 1 by Noa lbrahim 30" January 2024.
##H#H Enter file path and audio track name here

path$ = "PUT-PATH-HERE"

track$ = "PUT-TRACK-HERE"

#iHH#HH# Enter speaker codes of male and female speakers here. Remove # if more speakers are

needed.

maleSpeakerl$ = "PUT-SPEAKER-CODE-HERE"
maleSpeaker2$ = "PUT-SPEAKER-CODE-HERE"
maleSpeaker3$ = "PUT-SPEAKER-CODE-HERE"
#maleSpeaker4$ = "PUT-SPEAKER-CODE-HERE"
#maleSpeaker5$ = "PUT-SPEAKER-CODE-HERE"
#maleSpeaker6$ = "PUT-SPEAKER-CODE-HERE"
#maleSpeaker7$ = "PUT-SPEAKER-CODE-HERE"

femaleSpeakerl$ = "PUT-SPEAKER-CODE-HERE"
femaleSpeaker2$ = "PUT-SPEAKER-CODE-HERE"
femaleSpeaker3$ = "PUT-SPEAKER-CODE-HERE"
#femaleSpeaker4$ = "PUT-SPEAKER-CODE-HERE"
#femaleSpeaker5$ = "PUT-SPEAKER-CODE-HERE"
#femaleSpeaker6$ = "PUT-SPEAKER-CODE-HERE"
#femaleSpeaker7$ = "PUT-SPEAKER-CODE-HERE"

filename$ = "Results_"+track$+""

outputPath$ = ""+path$+"\"+filename$+".csv"

writeFileLine: "outputPath$™, "track;speaker;name; gender; word; start time_word,;
end_time_word; lexical_set; min_lex set; type; start_time_vowel; end_time_vowel,
dur_vowel; time_onset;
0_F1;0 F2;0 F3;time_mid;m_F1;m_F2;m_F3;time_glide;g_F1;9 F2;9 F3"

thisSound$ = selected$("Sound")
thisTextGrid$ = selected$("TextGrid")

select TextGrid 'thisTextGrid$'

LI



appendinfoLine: "working on the males..."

numberOfVowels = Get number of intervals: 3

select Sound 'thisSound$'
To Formant (burg)... 0 55000 0.025 50
select TextGrid 'thisTextGrid$'

for currentinterval from 1 to numberOfVVowels
vowel$ = Get label of interval: 3, currentinterval
if vowel$ <> ""

vowel_start = Get start time of interval: 3, currentinterval
vowel_end = Get end time of interval: 3, currentinterval
duration = vowel_end - vowel_start

midpoint = vowel_start + duration/2

onset = vowel_start+(duration*0.3)

glide = vowel_end-(duration*0.3)

word = Get interval at time: 2, vowel_start
word_start = Get start time of interval: 2,word
word_end = Get end time of interval: 2,word
word$ = Get label of interval: 2, word

nameSpeaker = Get interval at time: 1, vowel_start
nameSpeaker$ = Get label of interval: 1, nameSpeaker

##enter all male speakers in  the parentheses (Format:
maleSpeaker[NUMMER]$)
if (nameSpeaker$ = maleSpeakerl$ or nameSpeaker$ = maleSpeaker2$)

or nameSpeaker =

select Formant 'thisSound$'

0_F1 = Get value at time... 1 onset Hertz Linear
0_F2 = Get value at time... 2 onset Hertz Linear
0_F3 = Get value at time... 3 onset Hertz Linear

m_F1 = Get value at time... 1 midpoint Hertz Linear
m_F2 = Get value at time... 2 midpoint Hertz Linear

LIl



m_F3 = Get value at time... 3 midpoint Hertz Linear

g_F1 = Get value at time... 1 glide Hertz Linear
g_F2 = Get value at time... 2 glide Hertz Linear
g_F3 = Get value at time... 3 glide Hertz Linear

appendFileLine:"outputPath$",
..track$,";",
...nameSpeakers$,";",
..word$,";",
...fixed$(word_start,3),";",
...fixed$(word_end,3),";",
..vowel$,";",
...fixed$(vowel_start,3),";",
...fixed$(vowel_end,3),";",
...fixed$(duration,3),";",
...fixed$(onset,3),";",
...fixed$(o_F1,0),";",
...fixed$(o_F2,0),";",
...fixed$(o_F3,0),";",
...fixed$(midpoint,3),";",
...fixed$(m_F1,0),";",
..fixed$(m_F2,0),";",
..fixed$(m_F3,0),";",
..fixed$(glide,3),";",
..fixed$(g_F1,0),";",
...fixed$(g_F2,0),";",
...fixed$(g_F3,0)
endif
endif
select TextGrid 'thisTextGrid$'

LI



endfor

appendinfoLine: "ok, all done on the males..."

appendinfoLine: "working on the females now..."

select Sound 'thisSound$'
To Formant (burg)... 0 5 5500 0.025 50
select TextGrid 'thisTextGrid$'

for currentinterval from 1 to numberOfVowels

vowel$ = Get label of interval: 3, currentinterval
if vowel$ <> ™"
vowel_start = Get start time of interval: 3, currentinterval
vowel_end = Get end time of interval: 3, currentinterval
duration = vowel_end - vowel_start
midpoint = vowel_start + duration/2
onset = vowel_start+(duration*0.3)
glide = vowel_end-(duration*0.3)

word = Get interval at time: 2, vowel_start
word_start = Get start time of interval: 2,word
word_end = Get end time of interval: 2,word
word$ = Get label of interval: 2, word

nameSpeaker = Get interval at time: 1, vowel_start
nameSpeaker$ = Get label of interval: 1, nameSpeaker

#i##enter all female speakers in the parentheses (Format: "or nameSpeaker =
femaleSpeaker[NUMMER]$)
if nameSpeaker$ = (femaleSpeakerl$)

select Formant 'thisSound$'
0_F1 = Get value at time... 1 onset Hertz Linear

0_F2 = Get value at time... 2 onset Hertz Linear
0_F3 = Get value at time... 3 onset Hertz Linear
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m_F1 = Get value at time... 1 midpoint Hertz Linear
m_F2 = Get value at time... 2 midpoint Hertz Linear
m_F3 = Get value at time... 3 midpoint Hertz Linear

g_F1 = Get value at time... 1 glide Hertz Linear
g_F2 = Get value at time... 2 glide Hertz Linear
g_F3 = Get value at time... 3 glide Hertz Linear
appendFileLine:"'outputPath$",
...track$,";",
...nameSpeaker$,";",

o
LI B

...word$,";",
...fixed$(word_start,3),";",
...fixed$(word_end,3),";",
..vowel$,";",

o
LI B

...fixed$(vowel_start,3),";",
...fixed$(vowel_end,3),";",
...fixed$(duration,3),";",
...fixed$(onset,3),";",
...fixed$(o_F1,0),";",
...fixed$(o_F2,0),";",
...fixed$(o_F3,0),";",
...fixed$(midpoint,3),";",
...fixed$(m_F1,0),";",
...fixed$(m_F2,0),";",
...fixed$(m_F3,0),";",
...fixed$(glide,3),";",
...fixed$(g_F1,0),";",
...fixed$(g_F2,0),";",
...fixed$(g_F3,0)
endif
endif

select TextGrid 'thisTextGrid$'
endfor

appendInfoLine: "ok, all done!"

LV



Appendix 4

R scripts

This appendix includes an overview of the R packages and the R scripts used to create the vowel
plots. Four different types of scripts were used in this study: A script to plot the speaker-
individual vowel plots, a script to plot the grouped textbook vowel plots, a script to plot the
grouped vowel plot over all speakers of a sub-corpus, and a script to calculate the mean formant
values and standard deviations per vowel per variety. For the vowel plot scripts, only the scripts
for Received Pronunciation and Australian English are included, as the General American script
is identical to the Received Pronunciation script. The script to calculate the mean formant values

and SD is only included for Received Pronunciation, to exemplify the procedure.

R packages used in the scripts LVII
Script for the speaker-individual vowel plots LVIII
Received Pronunciation LVIII
Australian English LX
Script for the grouped textbook vowel plots LXII
Received Pronunciation LXI1I
Australian English LXVII
Script for the grouped vowel plots over all speakers LXXI
Received Pronunciation LXXI
Australian English LXXIII
Script to calculate mean formant values and SD LXVI
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R packages used in the scripts

These R packages are also cited in the References.

— dplyr (version 1.0.2; Wickham H et al., 2020)

— forcats (version 0.5.0; Wickham H, 2020)

— ggConvexHull (Version 0.1.0; Martin C, 2017)

— ggplot2 (version 3.3.2; Wickham H, 2016)

— ggrepel (version 0.8.2; Slowikowski K, 2020)

— purr (Version 0.3.4, Henry L. and Wickham H, 2020)
— readxl (version 1.3.1; Wickham H, Bryan J, 2019)
— stringr (version 1.4.0; Wickham H, 2019)

— tibble (Version 3.0.3; Miller K, Wickham H, 2020)
— tidyr (version 1.1.2; Wickham H, 2020)

— tidyverse (version 1.3.0; Wickham H et al., 2019)
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Script for the speaker individual vowel plots

Received Pronunciation

Plotting Monophthongs for RP speakers

Set-up

Built with R4.0.2
knitr::opts_chunk$set(echo = TRUE)

library(tidyverse) #for the scatter plots

library(readxl)
library(ggrepel)
library(ggConvexHull) #to create the vowel spaces

Visualising the data from the Received Pronunciation subcorpus

Loading and pre-processing the data

# Data from EGA
vowels EGA <- read_excel("C:\\Users\\Admin\\sciebo\\PhD\\Schoolbooks
\\British English\\Results Excel\\1l-Results EGA2.x1lsx") %>%
mutate(id = 1l:nrow(.)) %>%
select(id, name, word, lexical set, min_lex_set, type, m_F1l, m_F2)

# Data from Green Line
vowels GL <- read_excel("C:\\Users\\Admin\\sciebo\\PhD\\Schoolbooks\
\British_English\\Results Excel\\2-Results GL2.x1sx") %>%

mutate(id = l:nrow(.)) %>%

select(id, name, word, lexical set, min_lex_set, type, m_F1l, m_F2)

# Data from Camden Town
vowels CT <- read_excel("C:\\Users\\Admin\\sciebo\\PhD\\Schoolbooks\
\British_English\\Results Excel\\3-Results CT2.x1sx") %>%

mutate(id = 1:nrow(.)) %>%

select(id, name, word, lexical set, min_lex_set, type, m_F1l, m_F2)

#one table with all data
vowels all <- rbind(vowels EGA, vowels GL, vowels CT) %>%
mutate(id = 1:nrow(.)) %>%
select(id, name, word, lexical set, min_lex_set, type, m_F1l, m_F2)

#creating subset for monophthongs

my_monophthongs <- subset(vowels_all, type == "monophthong")%>%
select (id, name, word, min_lex_set, type, m_F1l, m_F2)
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Creating the necessary subsets using a loop

# Create a vector with the IDs of the speakers
speakers <- my_monophthongs$name

There are a total of 21 unique speakers in this data set. Here are two loops to create averaged
subsets for each speaker.

# Create an empty List object to store each individual data frame
all monophthongs <- list()

# Loop through the speakers vector to extract data on monophthongs
for(i in 1:1length(speakers)){

#creating subset for monophthongs

df <- subset(my_monophthongs, name == speakers[i]) %>%

select (id, name, word, min_lex_set, type, m_F1l, m _F2)  %>%

#create mean values monophthongs

group_by(min_lex_set) %>%

summarise(mean_F1 = mean(m_F1l), mean_F2 = mean(m_F2))

#save dataframe output in a List object
all monophthongs[[speakers[i]]] <- df

Plotting

This next chunk will create and save all plots.

make_plot <- function(speaker) {
# Create the ggplot graph for current speaker
p <- ggplot(all _monophthongs[[speaker]], aes(x = mean_F2, y
_F1)) +
geom_point(aes(x = mean_F2, y = mean_F1), alpha = 0.7) +
geom_text_repel(data = all monophthongs[[speaker]], aes(x
_F2, y = mean_F1, label = min_lex_set)) +
geom_convexhull(alpha = 0.3, fill = "grey") +

scale_x_reverse() + scale_y reverse() +

labs (title = speaker, x = "F2 (Hz)", y = "F1 (Hz)") +
theme_classic() +

theme(legend.position = "top", legend.title = element_blank())

# define the filename with the current speaker's name
filename <- paste@("Plot", speaker, ".png")

# Save the file

ggsave(filename, plot = p,
width 12, height = 7,
units "in", dpi = 300)

}

lapply(speakers, make_plot)
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Australian English

Plotting Monophthongs and Diphthongs for Ausk speakers
Set-up

Built with R4.0.2

knitr::opts_chunk$set(echo = TRUE)

library(tidyverse) #for the scatter plots

library(readxl)
library(ggrepel)
library(ggConvexHull) #to create the vowel spaces

Visualising the data from the Australian English subcorpus

Loading and pre-processing the data

# Data from EGA
vowels EGA <- read_excel("C:\\Users\\Admin\\sciebo\\PhD\\Schoolbooks
\\Australian_English\\Results Excel\\1l-Results_Praat_EGA.xlsx") %>%
mutate(id = l:nrow(.)) %>%
select(id, name, word, lexical_set, min_lex_set, type, o_F1, o_F2,
m F1, m_F2, g F1, g F2)

# Data from Green Line
vowels GL <- read_excel("C:\\Users\\Admin\\sciebo\\PhD\\Schoolbooks\
\Australian_English\\Results Excel\\2-Results Praat_GreenLine.xlsx")
%>%

mutate(id = 1l:nrow(.)) %>%

select(id, name, word, lexical set, min_lex_set, type, o F1, o F2,
m_F1, m_F2, g F1, g F2)

#one table with all data
vowels all <- rbind(vowels EGA, vowels GL) %>%

mutate(id = 1l:nrow(.)) %>%

select(id, name, word, lexical_set, min_lex_set, type, o_F1, o_F2,
m_F1, m_F2, g F1, g F2)

#creating subsets for diphthongs
my_diphthongs <- subset(vowels all, type == "diphthong") %>%
select (id, name, word, min_lex_set, type, o_F1, o_F2, g F1, g F2)

#creating subset for monophthongs

my_monophthongs <- subset(vowels all, type == "monophthong")%>%
select (id, name, word, min_lex_set, type, m_F1, m_F2)
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Creating all the necessary subsets using two loops

# Create a vector with the IDs of the speakers
speakers <- my_diphthongs$name

There are a total of 13 unique speakers in this dataset.
Here are two loops to create averaged subsets for each speaker.

# Create an empty List object to store each individual data frame
all diphthongs <- list()

# Loop through the speakers vector to extract data on diphthongs
for(i in 1:1length(speakers)){

#creating subset diphthongs
df <- subset(my_diphthongs, name == speakers[i]) %>%
select (id, name, word, min_lex_set, type, o F1l, o F2, g F1, g F
2) %>%

#create mean values per diphthong per speaker
group_by(min_lex_set) %>%
summarise(o_F1 = mean(o_F1, na.rm=TRUE),

o_F2 = mean(o_F2, na.rm=TRUE),
g F1 = mean(g_F1, na.rm=TRUE),
g F2 = mean(g_F2, na.rm=TRUE),

) %>%
mutate_if(is.numeric, round, digits = 1)%>%
mutate(id = 1l:nrow(.)) %>%

#turn diphthongs into tall data

gather("measurement_formant", "hz", o F1, o F2, g F1, g F2) %>%

separate(measurement_formant, into = c("measurement”, "formant"))
%>%

spread(formant, hz) %>%

arrange(id)

#save dataframe output in a List object
all diphthongs[[speakers[i]]] <- df
}

# Create an empty List object to store each individual data frame
all monophthongs <- list()

# Loop through the speakers vector to extract data on monophthongs
for(i in 1:1length(speakers)){
#creating subset for monophthongs
df <- subset(my_monophthongs, name == speakers[i]) %>%
select (id, name, word, min_lex_set, type, m_F1, m_F2)  %>%
#create mean values monophthongs
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group_by(min_lex_set) %>%
summarise(mean_F1 = mean(m_F1), mean_F2 = mean(m_F2))

#save dataframe output in a List object
all monophthongs[[speakers[i]]] <- df

Plotting

This next chunk will create and save all plots.

make _plot <- function(speaker) {
# Create the ggplot graph for current speaker

p <- ggplot(all_monophthongs[[speaker]], aes(x = mean_F2, y = mean
_F1)) +
geom_point(aes(x = mean_F2, y = mean_F1), alpha = 0.7) +
geom_text_repel(data = all monophthongs[[speaker]], aes(x = mean

_F2, y = mean_F1, label = min_lex_set)) +

geom_convexhull(alpha = 0.3, fill = "grey") +

geom_path(data = all_diphthongs[[speaker]], aes(x = F2, y = F1,
linetype = min_lex_set), size = 1, arrow = arrow(angle = 10, ends =
"first", type = "closed", length = unit(0.2, "inches")), show.legend
= FALSE) +

geom_path(data = all_diphthongs[[speaker]], aes(x = F2, y = F1,1
inetype = min_lex_set), size = 1) +

scale_linetype_manual(breaks=c("FACE", "PRICE", "MOUTH"), values
=c("solid", "dotted", "twodash")) +

scale_x_reverse() + scale_y reverse() +

labs (title = speaker, x = "F2 (Hz)", y = "F1 (Hz)") +

theme_classic() +

theme(legend.position = "top", legend.title = element_blank())

# define the filename with the current speaker's name
filename <- paste@("Plot", speaker, ".png")

# Save the file

ggsave(filename, plot = p,
width = 12, height = 7,
units "in", dpi = 300)

}

lapply(speakers, make_plot)
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Script for the grouped textbook vowel plots

Received Pronunciation

Plotting grouped mean value plots per textbook for the RP speakers

Lisa Scheiwe
Set-up

Built with R4.0.2
knitr::opts_chunk$set(echo = TRUE)

library(tidyverse) #for the scatter plots

library(readxl)
library(ggrepel)
library(ggConvexHull) #to create the vowel spaces

Visualising the data from the General American subcorpus

Loading and pre-processing the data

# Data from EGA
vowels EGA <- read_excel("C:\\Users\\Admin\\sciebo\\PhD\\Schoolbooks
\\British English\\Results Excel\\1l-Results EGA2.x1lsx") %>%
mutate(id = 1l:nrow(.)) %>%
select(id, name, word, lexical set, min_lex_set, type, m_F1l, m_F2)

# Data from Green Line
vowels GL <- read_excel("C:\\Users\\Admin\\sciebo\\PhD\\Schoolbooks\
\British_English\\Results Excel\\2-Results GL2.x1sx") %>%

mutate(id = 1:nrow(.)) %>%

select(id, name, word, lexical set, min_lex_set, type, m_F1l, m_F2)

# Data from Camden Town
vowels CT <- read_excel("C:\\Users\\Admin\\sciebo\\PhD\\Schoolbooks\
\British_English\\Results Excel\\3-Results CT2.x1sx") %>%

mutate(id = 1:nrow(.)) %>%

select(id, name, word, lexical_set, min_lex_set, type, m_F1, m_F2)

#creating subsets for monophthongs
my_monophthongs EGA <- subset(vowels EGA, type == "monophthong")%>%
select (id, name, word, min_lex_set, type, m_F1l, m_F2)

my_monophthongs GL <- subset(vowels GL, type == "monophthong")%>%
select (id, name, word, min_lex_set, type, m_F1, m_F2)
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my_monophthongs CT <- subset(vowels CT, type == "monophthong")%>%
select (id, name, word, min_lex_set, type, m_F1l, m_F2)

Calculating the mean values

This chunk calculates first the mean F1 and F2 values per vowel per speaker, and then
the pooled mean value across all speakers per textbook.

#mean values monophthongs per speaker (TB EGA) rounded to one decima
L point
mean_monophthongs EGA <- my_monophthongs EGA %>%
group_by(name, min_lex_set) %>%
summarise(mean_m F1 = mean(m_F1, na.rm=TRUE),
mean_m_F2 = mean(m_F2, na.rm=TRUE)
) %>%

mutate_if(is.numeric, round, digits = 1)

## ~summarise()” regrouping output by 'name’' (override with " .groups
argument)

## “mutate_if()" ignored the following grouping variables:

## Column "“name”

#mean values monophthongs across all speakers (TB EGA) rounded to on
e decimal point (the mean of the mean)
means_EGA <- mean_monophthongs EGA %>%
group_by(min_lex_set) %>%
summarise(mean_m_F1 = mean(mean_m_F1l, na.rm=TRUE),
mean_m_F2 = mean(mean_m_F2, na.rm=TRUE)

) %>%
mutate_if(is.numeric, round, digits = 1)%>%
mutate(id = 1l:nrow(.))

## "~ summarise()” ungrouping output (override with " .groups’ argument

)

#mean values monophthongs per speaker (TB GL) rounded to one decimal
point
mean_monophthongs GL <- my_monophthongs GL %>%
group_by(name, min_lex_set) %>%
summarise(mean_m_F1 = mean(m_F1, na.rm=TRUE),
mean_m_F2 = mean(m_F2, na.rm=TRUE)
) %>%
mutate_if(is.numeric, round, digits = 1)
## ~summarise()” regrouping output by ‘'name’' (override with " .groups
argument)

## “mutate_if() " ignored the following grouping variables:
## Column "name’

#mean values monophthongs across all speakers (TB GL) rounded to one
decimal point (the mean of the mean)
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means_GL <- mean_monophthongs_GL %>%
group_by(min_lex_set) %>%
summarise(mean_m_F1 = mean(mean_m_F1l, na.rm=TRUE),
mean_m_F2 = mean(mean_m_F2, na.rm=TRUE)
) %>%
mutate_if(is.numeric, round, digits = 1)%>%
mutate(id = 1:nrow(.))

## ~summarise()” ungrouping output (override with "~ .groups’ argument

)

#mean values monophthongs per speaker (TB CT) rounded to one decimal
point
mean_monophthongs CT <- my_monophthongs CT %>%
group_by(name, min_lex_set) %>%
summarise(mean_m F1 = mean(m_F1, na.rm=TRUE),
mean_m_F2 = mean(m_F2, na.rm=TRUE)
) %>%
mutate_if(is.numeric, round, digits = 1)

## "~ summarise()” regrouping output by ‘'name’' (override with " .groups
* argument)

## “mutate_if()" ignored the following grouping variables:

## Column "name’

#mean values monophthongs across all speakers (TB CT) rounded to one
decimal point (the mean of the mean)
means_CT <- mean_monophthongs CT %>%
group_by(min_lex_set) %>%
summarise(mean_m F1 = mean(mean_m_F1, na.rm=TRUE),
mean_m_F2 = mean(mean_m_F2, na.rm=TRUE)

) %>%
mutate_if(is.numeric, round, digits = 1)%>%
mutate(id = 1l:nrow(.))

## ~summarise()” ungrouping output (override with "~ .groups’ argument

)
Plotting the grouped data for each textbook group

# Plot for EGA group
ggplot(means_EGA, aes(x = mean_m_F2, y = mean_m_F1)) +
geom_point(aes(x = mean_m_F2, y = mean_m_F1), alpha = 0.7) +
geom_text_repel(data = means_EGA, aes(x = mean_m_F2, y = mean_m_
F1, label = min_lex_set)) +
geom_convexhull(alpha = 0.3, fill = "grey") +
scale_x_reverse() + scale_y reverse() +
labs (title = "EGA RP speakers", x = "F2 (Hz)", y = "F1 (Hz)") +
theme_classic() +
theme(legend.position = "top", legend.title = element_blank())

ggsave ("Plot_EGA_speakers.png", plot = last_plot(), scale = 1, wi
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dth = 12, height = 7, units = "in", dpi = 300)

# Plot for GL group

ggplot(means GL, aes(x = mean_m F2, y = mean_m F1)) +
geom_point(aes(x = mean_m _F2, y = mean_m_F1), alpha = 0.7) +
geom_text_repel(data = means_GL, aes(x = mean_m F2, y = mean_m_F

1, label = min_lex_set)) +
geom_convexhull(alpha = 0.3, fill = "grey") +
scale_x_reverse() + scale_y reverse() +
labs (title = "GL RP speakers", x = "F2 (Hz)", y = "F1 (Hz)") +
theme_classic() +
theme(legend.position = "top", legend.title = element_blank())

ggsave ("Plot_GL_speakers.png", plot
th = 12, height = 7, units = "in", dpi

last_plot(), scale = 1, wid
300)

# Plot for CT group

ggplot(means_CT, aes(x = mean_m_F2, y = mean_m F1)) +
geom_point(aes(x = mean_m_F2, y = mean_m_F1), alpha = 0.7) +
geom_text_repel(data = means_CT, aes(x = mean_m F2, y = mean_m_F

1, label = min_lex_set)) +
geom_convexhull(alpha = 0.3, fill = "grey") +
scale_x_reverse() + scale_y_reverse() +
labs (title = "CT RP speakers", x = "F2 (Hz)", y = "F1 (Hz)") +
theme_classic() +
theme(legend.position = "top", legend.title = element_blank())

ggsave ("Plot CT_speakers.png", plot
th = 12, height = 7, units = "in", dpi

last_plot(), scale = 1, wid
300)
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Australian English

Plotting grouped mean value plots per textbook for the AusE speakers
Set-up

Built with R4.0.2

knitr::opts_chunk$set(echo = TRUE)

library(tidyverse) #for the scatter plots
library(readxl)

library(ggrepel)

library(ggConvexHull) #to create the vowel spaces

Visualising the data from the Australian English sub-corpus

Loading and pre-processing the data

# Data from EGA
vowels EGA <- read_excel("C:\\Users\\Admin\\sciebo\\PhD\\Schoolbooks
\\Australian_English\\Results Excel\\1l-Results_Praat_EGA.xlsx") %>%
mutate(id = l:nrow(.)) %>%
select(id, name, word, lexical set, min_lex_set, type, o F1, o F2,
m_F1, m_F2, g F1, g F2)

# Data from GL
vowels GL <- read_excel("C:\\Users\\Admin\\sciebo\\PhD\\Schoolbooks\
\Australian_English\\Results Excel\\2-Results Praat_GreenLine.x1lsx")
%>%

mutate(id = 1l:nrow(.)) %>%

select(id, name, word, lexical set, min_lex_set, type, o F1, o F2,
m_F1, m_F2, g F1, g F2)

#creating subsets for monophthongs

my_monophthongs EGA <- subset(vowels EGA, type == "monophthong")%>%
select (id, name, word, min_lex_set, type, m_F1, m_F2)
my_monophthongs GL <- subset(vowels GL, type == "monophthong")%>%

select (id, name, word, min_lex_set, type, m_F1, m_F2)
#creating subsets for diphthongs

my_diphthongs EGA <- subset(vowels EGA, type == "diphthong") %>%
select (id, name, word, min_lex_set, type, o _F1l, o F2, g F1, g F2)
my_diphthongs_GL <- subset(vowels GL, type == "diphthong") %>%

select (id, name, word, min_lex_set, type, o _F1l, o F2, g F1, g F2)

Calculating the mean values

This chunk calculates first the mean F1 and F2 values per vowel per speaker, and then the
pooled mean value across all speakers per textbook. This is done for the monophthongs and
diphthongs separately
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#mean values monophthongs per speaker (TB EGA) rounded to one decima
L point
mean_monophthongs EGA <- my_monophthongs EGA %>%
group_by(name, min_lex_set) %>%
summarise(mean_m_F1 = mean(m_F1, na.rm=TRUE),
mean_m_F2 = mean(m_F2, na.rm=TRUE)
) %>%
mutate_if(is.numeric, round, digits = 1)

#mean values monophthongs across all speakers (TB EGA) rounded to on
e decimal point (the mean of the mean)
means_EGA <- mean_monophthongs EGA %>%
group_by(min_lex_set) %>%
summarise(mean_m F1 = mean(mean_m_F1, na.rm=TRUE),
mean_m_F2 = mean(mean_m_F2, na.rm=TRUE)

) %>%
mutate_if(is.numeric, round, digits = 1)%>%
mutate(id = 1l:nrow(.))

#mean values monophthongs per speaker (TB GL) rounded to one decimal
point
mean_monophthongs_GL <- my_monophthongs_GL %>%
group_by(name, min_lex_set) %>%
summarise(mean_m_F1 = mean(m_F1, na.rm=TRUE),
mean_m_F2 = mean(m_F2, na.rm=TRUE)
) %>%
mutate_if(is.numeric, round, digits = 1)

#mean values monophthongs across all speakers (TB GL) rounded to one
decimal point (the mean of the mean)
means_GL <- mean_monophthongs GL %>%
group_by(min_lex_set) %>%
summarise(mean_m_F1 = mean(mean_m_F1l, na.rm=TRUE),
mean_m_F2 = mean(mean_m_F2, na.rm=TRUE)

) %>%
mutate_if(is.numeric, round, digits = 1)%>%
mutate(id = 1l:nrow(.))

#mean values diphthongs per speaker (TB EGA) rounded to one decimal
point
mean_diphthongs EGA <- my_diphthongs EGA %>%
group_by(name, min_lex_set) %>%
summarise(o_F1 = mean(o_F1, na.rm=TRUE),

o F2 = mean(o_F2, na.rm=TRUE),
g _F1 = mean(g_F1, na.rm=TRUE),
g F2 = mean(g_F2, na.rm=TRUE),

) %>%
mutate_if(is.numeric, round, digits = 1)

#mean values diphthongs across all speakers (TB EGA) rounded to one
decimal point (the mean of the mean)
means_diphthongs EGA <- mean_diphthongs EGA %>%
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group_by(min_lex_set) %>%
summarise(o_F1 = mean(o_F1, na.rm=TRUE),

o _F2 = mean(o_F2, na.rm=TRUE),
g _F1 = mean(g_F1, na.rm=TRUE),
g F2 = mean(g_F2, na.rm=TRUE),

) %>%
mutate_if(is.numeric, round, digits = 1)%>%
mutate(id = 1l:nrow(.))

#turn diphthongs into tall data - for all speakers (TB EGA) as one g
roup
my_diphthongs tall EGA <- means_diphthongs EGA %>%
gather ("measurement_formant"”, "hz", o _F1, o F2, g F1, g F2)

%>%

separate (measurement formant, into = c("measurement", "formant"
)) %>%

spread (formant, hz) %>%

arrange (id)

#mean values diphthongs per speaker (TB GL) rounded to one decimal p
oint
mean_diphthongs_GL <- my_diphthongs_GL %>%
group_by(name, min_lex_set) %>%
summarise(o _F1 = mean(o_F1, na.rm=TRUE),

o_F2 = mean(o_F2, na.rm=TRUE),
g F1 = mean(g_F1, na.rm=TRUE),
g F2 = mean(g_F2, na.rm=TRUE),

) %>%
mutate_if(is.numeric, round, digits = 1)

#mean values diphthongs across all speakers (TB GL) rounded to one d
ecimal point (the mean of the mean)
means_diphthongs_GL <- mean_diphthongs_GL %>%

group_by(min_lex_set) %>%

summarise(o F1 = mean(o_F1, na.rm=TRUE),

o_F2 = mean(o_F2, na.rm=TRUE),
g F1 = mean(g_F1, na.rm=TRUE),
g _F2 = mean(g_F2, na.rm=TRUE),

) %>%
mutate_if(is.numeric, round, digits = 1)%>%
mutate(id = 1l:nrow(.))

#turn diphthongs 1into tall data - for all speakers (TB GL) as one gr
oup
my_diphthongs tall GL <- means_diphthongs GL %>%
gather ("measurement_formant"”, "hz", o F1, o F2, g F1, g F2)

%>%

separate (measurement_formant, into = c("measurement", "formant"
)) %>%

spread (formant, hz) %>%

arrange (id)
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Plotting the grouped data for each textbook group

# Plot for EGA group
ggplot(means_EGA, aes(x = mean_m_F2, y = mean_m_F1)) +

geom_point(aes(x = mean_m _F2, y = mean_m_F1), alpha = 0.7) +

geom_text_repel(data = means_EGA, aes(x = mean_m F2, y = mean_m_
F1, label = min_lex_set)) +

geom_convexhull(alpha = 0.3, fill = "grey") +

geom_path(data = my_diphthongs_tall EGA, aes(x = F2, y = F1, lin
etype = min_lex_set), size = 1, arrow = arrow(angle = 10, ends = "fi
rst", type = "closed", length = unit(@0.2, "inches")), show.legend =
FALSE) +

geom_path(data = my_diphthongs_tall EGA, aes(x = F2, y = Fl,line
type = min_lex_set), size = 1) +

scale_linetype_manual(breaks=c("FACE", "PRICE", "MOUTH"), values
=c("solid", "dotted", "twodash")) +

scale_x_reverse() + scale_y_reverse() +

labs (title = "EGA AusE speakers", x = "F2 (Hz)", y = "F1 (Hz)")

theme_classic() +
theme(legend.position = "top", legend.title = element_blank())

ggsave ("Plot_EGA speakers.png", plot
dth = 12, height = 7, units = "in", dpi

last_plot(), scale = 1, wi
300)

# Plot for GL group

ggplot(means_GL, aes(x = mean_m_F2, y = mean_m F1)) +

geom_point(aes(x = mean_m_F2, y = mean_m_F1), alpha = 0.7) +

geom_text_repel(data = means_GL, aes(x = mean_m F2, y = mean_m_F
1, label = min_lex_set)) +

geom_convexhull(alpha = 0.3, fill = "grey") +

geom_path(data = my_diphthongs tall GL, aes(x = F2, y = F1, line
type = min_lex_set), size = 1, arrow = arrow(angle = 10, ends = "fir
st", type = "closed", length = unit(0.2, "inches")), show.legend = F
ALSE) +

geom_path(data = my_diphthongs_tall GL, aes(x = F2, y = F1,linet
ype = min_lex_set), size = 1) +

scale_linetype_manual(breaks=c("FACE", "PRICE", "MOUTH"), values
=c("solid", "dotted", "twodash")) +

scale_x_reverse() + scale_y reverse() +

labs (title = "GL Ausk speakers", x = "F2 (Hz)", y = "F1 (Hz)")

theme_classic() +
theme(legend.position = "top", legend.title = element_blank())

ggsave ("Plot GL_speakers.png", plot
th = 12, height = 7, units = "in", dpi

last_plot(), scale = 1, wid
300)
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Script for the grouped vowel plots across all speakers

Received Pronunciation

Plotting grouped mean value plots for the RP speakers

Set-up

Built with R4.0.2

knitr::opts_chunk$set(echo = TRUE)

library(tidyverse) #for the scatter plots

library(readxl)
library(ggrepel)
library(ggConvexHull) #to create the vowel spaces

Visualising the data from the Received Pronunciation sub-corpus

Loading and pre-processing the data

# Data from EGA
vowels EGA <- read_excel("C:\\Users\\Admin\\sciebo\\PhD\\Schoolbooks
\\British_English\\Results Excel\\1l-Results EGA2.x1sx") %>%
mutate(id = l:nrow(.)) %>%
select(id, name, word, lexical_ set, min_lex_set, type, m_F1l, m_F2)

# Data from Green Line
vowels GL <- read_excel("C:\\Users\\Admin\\sciebo\\PhD\\Schoolbooks\
\British English\\Results Excel\\2-Results GL2.x1lsx") %>%

mutate(id = 1l:nrow(.)) %>%

select(id, name, word, lexical_set, min_lex_set, type, m_F1, m_F2)

# Data from Camden Town
vowels CT <- read_excel("C:\\Users\\Admin\\sciebo\\PhD\\Schoolbooks\
\British English\\Results Excel\\3-Results CT2.x1lsx") %>%

mutate(id = 1l:nrow(.)) %>%

select(id, name, word, lexical_set, min_lex_set, type, m_F1, m_F2)

#one table with all data
vowels all <- rbind(vowels_ EGA, vowels GL, vowels CT) %>%
mutate(id = 1l:nrow(.)) %>%
select(id, name, word, lexical_set, min_lex_set, type, m_F1, m_F2)

#creating subset for monophthongs

my_monophthongs <- subset(vowels all, type == "monophthong")%>%
select (id, name, word, min_lex_set, type, m_F1, m_F2)
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Calculating the mean values

This chunk calculates first the mean F1 and F2 values per vowel per speaker, and then
the pooled mean value across all speakers.

#mean values monophthongs per speaker rounded to one decimal point
mean_monophthongs <- my_monophthongs %>%
group_by(name, min_lex_set) %>%
summarise(mean_m_F1 = mean(m_F1, na.rm=TRUE),
mean_m_F2 = mean(m_F2, na.rm=TRUE)
) %>%
mutate_if(is.numeric, round, digits = 1)

#mean values monophthongs across all speakers rounded to one decimal
point (the mean of the mean)
mean_monophthongs_group <- mean_monophthongs %>%

group_by(min_lex_set) %>%

summarise(mean_m _F1 = mean(mean_m_F1, na.rm=TRUE),

mean_m_F2 = mean(mean_m_F2, na.rm=TRUE)

) %>%

mutate_if(is.numeric, round, digits = 1)%>%

mutate(id = 1l:nrow(.))

Plotting the grouped data for all speakers of the sub-corpus

ggplot(mean_monophthongs group, aes(x = mean_m _F2, y = mean_m_F1)) +
geom_point(aes(x = mean_m_F2, y = mean_m_F1), alpha = 0.7) +
geom_text_repel(data = mean_monophthongs _group, aes(x = mean_m_F

2, y = mean_m_F1, label = min_lex _set)) +
geom_convexhull(alpha = 0.3, fill = "grey") +
scale_x_reverse() + scale_y reverse() +
labs (title = "All RP speakers", x = "F2 (Hz)", y = "F1 (Hz)") +
theme_classic() +
theme(legend.position = "top", legend.title = element_blank())

ggsave ("Plot_all RP_speakers.png", plot = last_plot(), scale = 1,
width = 12, height = 7, units = "in", dpi = 300)
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Australian English

Plotting grouped mean value plots for the Ausk speakers
Set-up

Built with R4.0.2

knitr::opts_chunk$set(echo = TRUE)

library(tidyverse) #for the scatter plots

library(readxl)
library(ggrepel)
library(ggConvexHull) #to create the vowel spaces

Visualising the data from the Australian English sub-corpus

Loading and pre-processing the data

# Data from EGA
vowels EGA <- read_excel("C:\\Users\\Admin\\sciebo\\PhD\\Schoolbooks
\\Australian_English\\Results Excel\\1l-Results_Praat_EGA.xlsx") %>%
mutate(id = l:nrow(.)) %>%
select(id, name, word, lexical_set, min_lex_set, type, o_F1, o_F2,
m F1, m_F2, g F1, g F2)

# Data from GL
vowels GL <- read_excel("C:\\Users\\Admin\\sciebo\\PhD\\Schoolbooks\
\Australian_English\\Results Excel\\2-Results Praat_GreenLine.xlsx")
%>%

mutate(id = 1l:nrow(.)) %>%

select(id, name, word, lexical set, min_lex_set, type, o F1, o F2,
m_F1, m_F2, g F1, g F2)

#one table with all data
vowels all <- rbind(vowels EGA, vowels GL) %>%

mutate(id = 1l:nrow(.)) %>%

select(id, name, word, lexical_set, min_lex_set, type, o_F1, o_F2,
m_F1, m_F2, g F1, g F2)

#creating subsets for diphthongs
my_diphthongs <- subset(vowels all, type == "diphthong") %>%
select (id, name, word, min_lex_set, type, o_F1, o_F2, g F1, g F2)

#creating subset for monophthongs

my_monophthongs <- subset(vowels all, type == "monophthong")%>%
select (id, name, word, min_lex_set, type, m_F1, m_F2)
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Calculating the mean values

This chunk calculates first the mean F1 and F2 values per vowel per speaker, and then
the pooled mean value across all speakers. First for the monophthongs, then for the
diphthongs.

#mean values monophthongs per speaker rounded to one decimal point
mean_monophthongs <- my_monophthongs %>%
group_by(name, min_lex_set) %>%
summarise(mean_m_F1 = mean(m_F1, na.rm=TRUE),
mean_m_F2 = mean(m_F2, na.rm=TRUE)
) %>%
mutate_if(is.numeric, round, digits = 1)

#mean values monophthongs across all speakers rounded to one decimal
point (the mean of the mean)
mean_monophthongs_group <- mean_monophthongs %>%
group_by(min_lex_set) %>%
summarise(mean_m_F1 = mean(mean_m_F1l, na.rm=TRUE),
mean_m_F2 = mean(mean_m_F2, na.rm=TRUE)

) %>%
mutate_if(is.numeric, round, digits = 1)%>%
mutate(id = 1l:nrow(.))

## "~ summarise()” ungrouping output (override with " .groups’ argument

)

#mean values diphthongs per speaker rounded to one decimal point
mean_diphthongs <- my_diphthongs %>%
group_by(name, min_lex_set) %>%
summarise(o_F1 = mean(o_F1, na.rm=TRUE),

o_F2 = mean(o_F2, na.rm=TRUE),
g F1 = mean(g_F1, na.rm=TRUE),
g F2 = mean(g_F2, na.rm=TRUE),

) %>%
mutate_if(is.numeric, round, digits = 1)

#mean values diphthongs across all speakers rounded to one decimal p
oint (the mean of the mean)
mean_diphthongs_group <- mean_diphthongs %>%
group_by(min_lex_set) %>%
summarise(o_F1 = mean(o_F1, na.rm=TRUE),
o_F2 = mean(o_F2, na.rm=TRUE),
g F1 = mean(g_F1, na.rm=TRUE),
g F2 = mean(g_F2, na.rm=TRUE),

) %>%
mutate_if(is.numeric, round, digits = 1)%>%
mutate(id = 1:nrow(.))

## "~ summarise()” ungrouping output (override with " .groups” argument

)

LXXIV



#turn diphthongs into tall data - for all speakers as one group
my_diphthongs_tall <- mean_diphthongs_group %>%
gather ("measurement_ formant", "hz", o F1, o F2, g F1, g F2)

%>%

separate (measurement_formant, into = c("measurement", "formant"
)) %>%

spread (formant, hz) %>%

arrange (id)

Plotting the grouped data for all speakers of the sub-corpus

ggplot(mean_monophthongs _group, aes(x = mean_m_F2, y = mean_m_F1)) +
geom_point(aes(x = mean_m_F2, y = mean_m_F1), alpha = 0.7) +
geom_text_repel(data = mean_monophthongs group, aes(x = mean_m_F

2, y = mean_m_F1, label = min_lex_set)) +
geom_convexhull(alpha = 0.3, fill = "grey") +

geom_path(data = my_diphthongs_tall, aes(x = F2, y = F1, linetype
= min_lex_set), size = 1, arrow = arrow(angle = 10, ends = "first",

type = "closed",

length = unit(@.2, "inches")), show.legend = FALSE) +
geom_path(data = my_diphthongs_tall, aes(x = F2, y = Fl,linetype
= min_lex_set), size = 1) +
scale_linetype_manual(breaks=c("FACE", "PRICE", "MOUTH"), value
s=c("solid", "dotted", "twodash")) +
scale_x_reverse() + scale_y reverse() +
labs (title = "All AusE speakers", x = "F2 (Hz)", y = "F1 (Hz)")

theme_classic() +
theme(legend.position = "top", legend.title = element_blank())

ggsave ("Plot_all AusE_speakers.png", plot
1, width = 12, height = 7, units = "in", dpi

last_plot(), scale =
300)
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Script to calculate mean formant values and SD
Set-up

Built with R4.0.2

knitr::opts_chunk$set(echo = TRUE)

library(tidyverse)
library(readxl)
library(ggrepel)

Calculating the mean F1 and F2 values per speaker and the standard

deviation

Loading and preprocessing the RP data

# Data from EGA
vowels RP_EGA <- read_excel("C:\\Users\\Admin\\sciebo\\PhD\\Schoolbo
oks\\British_English\\Results Excel\\1l-Results EGA2.x1sx") %>%
mutate(id = 1l:nrow(.)) %>%
select(id, name, word, lexical set, min_lex_set, type, m_F1l, m_F2)

# Data from Green Line
vowels RP_GL <- read_excel("C:\\Users\\Admin\\sciebo\\PhD\\Schoolboo
ks\\British_ English\\Results Excel\\2-Results GL2.x1sx") %>%
mutate(id = 1l:nrow(.)) %>%
select(id, name, word, lexical set, min_lex_set, type, m_F1l, m_F2)

# Data from Camden Town
vowels RP_CT <- read_excel("C:\\Users\\Admin\\sciebo\\PhD\\Schoolboo
ks\\British_English\\Results_ Excel\\3-Results CT2.x1lsx") %>%
mutate(id = 1:nrow(.)) %>%
select(id, name, word, lexical set, min_lex_set, type, m_F1l, m_F2)

#one table with all data
vowels all RP <- rbind(vowels RP_EGA, vowels RP_GL, vowels RP_CT) %>
%

mutate(id = 1:nrow(.)) %>%

select(id, name, word, lexical_set, min_lex_set, type, m_F1, m_F2)

Calculating the mean values in the individual sub-corpora

The mean F1 and F2 values are calculated per vowel per speaker and the results are
rounded to one decimal point. The frequency per token per speaker is counted as well.

# Calculating the mean values for the RP sub-corpus
mean_vowels RP <- vowels all RP %>%
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group_by(name, min_lex_set) %>%

summarise(mean_m_F1 = mean(m_F1, na.rm=TRUE),
mean_m_F2 = mean(m_F2, na.rm=TRUE)
) %>%

mutate_if(is.numeric, round, digits = 1)

# count tokens per vowel and speaker in the RP sub-corpus

count_vowels RP <- vowels all RP %>%
group_by(name, min_lex_set) %>%
summarise(n = n())

# calculating the SD per vowel and per speaker, rounded to one decim
al point

SD_vowels RP <- vowels all RP %>%
group_by(name, min_lex_set) %>%
summarise(sd m_F1 = sd(m_F1, na.rm=TRUE),

sd m_F2 = sd(m_F2, na.rm=TRUE)
) %>%
mutate_if(is.numeric, round, digits = 1)

Exporting the results in text files

This next chunk of code creates three text documents per sub-corpus to save the mean
values, the standard deviation, as well as the token numbers per speaker per vowel.

#export into txt - RP sub-corpus results

write.table(mean_vowels RP, file = "mean_values RP.txt", append = FA
LSE, sep = "\t ", dec = ".",
row.names = TRUE, col.names = TRUE)

write.table(SD_vowels RP, file = "SD_values RP.txt", append = FALSE,

sep = "\t ", dec = ".",
row.names = TRUE, col.names = TRUE)

write.table(count_vowels RP, file = "count_values_RP.txt", append =

FALSE, sep = "\t ", dec = ".",
row.names = TRUE, col.names = TRUE)
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Appendix 5

Quantitative Data

This Appendix includes the mean values and standard deviations of the features of

analysis per speaker.

Received Pronunciation sub-corpus LXXXII
English G Access 2 LXXXII
Green Line 2 LXXXIII
Camden Town 2 LXXXIV

General American sub-corpus LXXXV
English G Access 4 LXXXV
Green Line 4 LXXXVI
Camden Town 4 LXXXVII

Australian English sub-corpus LXXXVIII
English G Access 5 LXXXVIII
Green Line 5 LXXXVIII
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General American

English G Access 4

BATH LOT CLOTH
Speaker Mean Mean Mean
Hz SD n Hz SD n Hz SD n
F1  1036.9 1025 F1 8612 170 683 283.1
F5E4 7 11 1
F2 17611 136.6 F2 1299.6 133 F2 1166.5 89
F1 10229 98.3 F1 9145 129 F1 1002 45.4
F6E4 11 24 2
F2 19095 171.1 F2 14105 165.1 F2 1380 172.3
F1 1001.6 202.4 F1 8712 160.7 F1 782 234
F7E4 5 20 12
F2  1507.4 208.7 F2  1543.6 2274 F2 1200.8 1835
F1 7206 188 F1 6635 1245 F1 521 N/A
M10E4 5 21 1
F2 1624.2 280.1 F2 1093 2229 F2 886 N/A
F1 7234 2335 F1 8089 220.3 F1  790.3 345
M11E4 16 21 3
F2  1847.3 440.2 F2 12484 172 F2 13727 414.2
F1 10058 41 F1  730.7 1616 F1  585.4 52.6
M12E4 4 20
F2 17138 304 F2 11524 914 F2 10124 549
F1 7314 167.6 F1  850.8 2216 F1 6154 154
M13E4 7 10 5
F2 15286 67 F2 11484 130.3 F2 1045 93
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Green Line 4

BATH LOT CLOTH
Speaker Mean Mean Mean
Hz SD n Hz SD n Hz SD
F1 917 379 F1  850.3 166.9 F1 8175 2298
F8G4 2 10
F2 19845 19.1 F2  1527.7 126.7 F2 1519 1485
F1 1043  N/A F1 10171 96 F1 878 N/A
FO9G4 1 10
F2 1776  N/A F2 15323 194.1 F2 1403 N/A
F1 9595 36.1 F1  990.1 114.2 F1 470 N/A
F10G4 2 9
F2 17645 269.4 F2  1377.1 1826 F2 1054 N/A
F1 7969 103.3 F1 787 1245 F1 7287 149.2
M14G4 13 48
F2  1986.7 358.6 F2 13154 1424 F2 1157 1223
F1 879 2264 F1 7208 492 F1  698.6 38.3
M15G4 4 12
F2 14878 98.6 F2 10454 77.1 F2 9763 105.3
F1 N/A N/A F1 7093 447 F1 688 N/A
M16G4 0 6
F2 N/A N/A F2 12702 60 F2 1317 N/A
F1 5525 56 F1 6728 104 F1 N/A N/A
M17G4 4 15
F2 1911.8 188.7 F2  1268.3 108.5 F2 N/A N/A
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Camden Town 4

BATH LOT CLOTH
Speaker Mean Mean Mean
Hz SD Hz SD n Hz SD
F1 1029.8 211.7 F1 10247 1113 F1 813 274.4
F11C4 15
F2 20322 241.9 F2 1359  77.8 F2 10955 208.6
F1 10275 64 F1  950.1 1417 F1 7631 191.9
F12C4 11
F2 18105 1181 F2  1536.5 163.6 F2 11429 199
F1  968.7 455 F1 8471 859 F1  816.2 49.1
F13C4 9
F2 1891.7 103 F2 13258 81.6 F2 12875 105.7
F1 N/A N/A F1 874  107.6 F1 N/A N/A
F14C4 8
F2 N/A N/A F2 1614.6 305.5 F2 N/A N/A
F1  850.8 34.3 F1 801 67.3 F1  816.3 45.7
M18C4 24
F2 1611.3 138.4 F2 12355 1133 F2 11821 712
F1 7787 1585 F1 7741 923 F1 7226 96.2
M19C4 20
F2 17535 228 F2 1156.8 95.1 F2 1097.2 76.5
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Australian English

English G Access 5 and Green Line 5

FACE PRICE MOUTH
Speaker Mean Mean Mean
Hz SD n Hz SD n Hz SD n
F1 980.6 162.2 F1 866.4 93.9 F1 897.8 124.1
F1ES5 8 4
F2 16778 1423 F2 13759 828 F2 21238 764
F1 7743 78.3 F1 749.9 83.9 F1 8187 65.5
M1E5 50 36 27
F2 14422 146.9 F2 1082.1 1111 F2 1698.6 110.0
F1 703.8 48.6 F1 652.0 58.8 F1 7181 40.9
M2E5 35 24 20
F2 13629 107.8 F2 10875 775 F2 1560.6 134.5
F1 6975 45.8 F1 611.1 110.1 F1 679.0 N/A
M3E5 8 10 1
F2 1345.0 65.6 F2 987.2 121.7 F2 15920 N/A
F1 731.0 70.2 F1 760.0 43.8 F1 811.1 34.9
M4E5 30 20 19
F2 1497.7 206.2 F2 1078.0 68.4 F2 15014 137.6
F1 679.7 66.9 F1 664.3 79.8 F1 649.1 98.4
MS5ES 24 47 19
F2 1491.2 1319 F2 1126.7 103.9 F2 1544.0 104.2
F1 838.8 110.7 F1 8732 135.0 F1 869.5 128.7
F2G5 9 27 4
F2 1816.4 196.0 F2 13125 1713 F2 2059.8 96.1
F1 8342 117.3 F1 969.8 137.2 F1 934.6 80.4
F3G5 30 20 9
F2 1780.5 2404 F2 1353.8 124.7 F2 17819 3134
F1 860.9 166.2 F1 999.0 116.8 F1 916.6 181.5
F4G5 18 24 11
F2 2059.8 3144 F2 1398.2 1449 F2 1687.4 346.2
F1 777.7 98.4 F1 790.1 84.4 F1 771.1 124.9
M6G5 15 27 15
F2 16326 146.9 F2 10793 574 F2 1809.9 1144
F1 621.3 128.8 F1 856.1 133.9 F1 864.3 77.6
M7G5 18 37 7
F2 17773 1485 F2 12113 87.7 F2 1696.7 90.7
F1 7248 78.0 F1 748.1 121.7 F1 612.7 102.0
M8G5 18 18 9
F2 14833 110.7 F2 1084.7 93.8 F2 1670.3 107.0
F1 694.7 97.8 F1 738.6 80.1 F1 6133 52.4
M9G5 17 10 6
F2 15286 121.2 F2 1197.7 2829 F2 1668.0 183.9
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Appendix 6

Quantitative Data of the additional monophthongs

This Appendix includes the token numbers for the monophthongs additionally analysed

for the Received Pronunciation and General American sub-corpora.

Received Pronunciation sub-corpus LXXXVII

General American sub-corpus LXXXVIII
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Appendix 7

Digital Appendix

The Digital Appendix includes an annotated Praat file and the Excel files with the results of the

acoustic analyses.
Overview of files included:
Annotated Praat file: EGA5-5

Excel files:
Received Pronunciation
Results from English G Access 2
Results from Green Line 2

Results from Camden Town 2

General American
Results from English G Access 4
Results from Green Line 4

Results from Camden Town 4
Australian English

Results from English G Access 5

Results from Green Line 5
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