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Abstract

This thesis presents innovative research which uses gand®guous speech to
investigate perceptions of speakedexical information.

In a series of three perceptual experiments perceptions of spegkegender and
social class are researched. In Experiment 1 listeners heard audio samples, on the basis
which they were asked to evaluate speaker age, gender and social class using a Visu
Analogue Scale.

Experiment 2 wa performed in the interest§iavestigating how perceptions of the
same speakeandexical information as in Experiment 1 might be shifted when providing
the listener with visual information about the supposed speaker. For example, upon seein
a young female face when hearing a phigneariant, the listener might rate the variant
differently from the answer s/he gave in response to the same stimulus in Experiment 1.

In Experiment 3, a new social factor, ethnicity, was introduced. The aim of this
experiment was to investigate perceps of speakeindexical information when listeners
were exposed to visual cues to the ethnicity of the supposed speaker. As Experiment 2
Experiment 3 tested whether speaketexical information could be shifted as a result of
themanipulation.

Furthemore, this research offers a multivariate investigation of perception of
speaketindexical information based on Tyneside English. Perceptions of the variants of
the FACE, GOAT andNURSEvowels, Tto-R and variants of /p t k/ are tested.

Finally, the findngs for groups of listeners with high and lower exposure to

Tyneside English are compared and contrasted.
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1 Introduction

The researh presented in this thesis investigates perceptions of speakerisdeiatal
information from gendeambiguoussounding speech. The investigation was carried out
with the aim of exploring how information about speaker age, gender and social class is
evaluatedby the listener. The perceptions are explored at the segmentaliketiet use of
localisedas well as nottocalisedphonetic variants identified in Tyneside English. This
chapter discusses the meaning of inguistic information in speech pressing and
specifies the main research questions. It lays out the contribution of the thesis within the
body of sociolinguistic research and provides an overview of the following chapters.

1.1 Objectives and research questions

Linguistic variation occurrig in language is a natural consequence of language use. The
question which motivated this research is a broader one, ofthewarge amount of
variation in spoken language is managed by the listener. This question has been narrowe
down to onefo which the answer seems quite obviows the surfaceof how speaker
indexicalinformation is accessed from speech by the listener.

The first main aim of this thesis wasddd tothe body of research relating to the
interaction between linguistic and nbnguistic information in the process of speech
perception withthe objective ofhelping to move forwardur understanding of the process.

In light of findings reported by Foulkes et al. (2010), who explored perception of gender
from child speeh, this researchakes a stepgoward a multivariate investigation of
perception of speakandexical information. One of the explored aspects includes social
indexical information which ismbedded in a linguistic forproduced by the speaker.

In a traditional and somewh simplfied view, in the process of language
communication there need to be at least two participants: a speaker who sends a messac
and a listener who receives and decodes the message. Whilst some of the informatiol
carried by the message includes seticainformation, it is only part of what the receiver

can learn from the acoustic signal. A single message has a capacity to provide the listene
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with an abundance of information apart from the semantic ebitself. For instance, the
listener may learra variety of things about the speak&he $eaked woice carries
information about biological differences between individuals. One of the most readily
accessible types of such information is speaker sex. It is usually accessed from the pitch
which depeds on the length of the vocal tract among other things. In addition to providing
information about speaker sex, pitch can also tell us how tall the speaker is. Another type
of information resulting from anatomical differences and carried by the voiqeeaker
age. We can easily identify the speaker
older speaker by relying on pitch other voice characteristiddowever, these are not the

only types of information about the speaker which are accessedhisoor hervoice.

Ot her types of information tell us, for
We can also learn how friendly someone sounds or Wiséterattitude toward his/her
interlocutor is, for example, whethdre/she respect the nterlocutor. Furthermore,
information about health of the speaker is present in voice as welhayde able thear
whether someone is suffering from a cold, is a smoker or had his/her larynx removed.

As has been pointed out so far, listeners atteratoaistic information at different
levels. While biological information or personality traits carried by the voicénareypes
of information, there is also the socially constructed aspect of speech, which provides us
with cues to the spealk®isgender, ®cial class but also ageSocially constructed
i nformation is created atveeathe speakercandnigenas.f
Social information is contextand regiorspecific in the sense that a linguistic feature
recognised in one geographiaagion or community as, for example, widely used by
females may not be recognised as such in a different community or region. It is typically
argued that gender is one of the socially constructed features. Nevertheless, gende
differences are defactogronded i n bi ol ogy. It is the ¢
whether the caregiver will teach him/her features of linguistic repertoirefasedample
moreby menthan bywo men ( Foul kes et al ., 2005) . T
type of infaomation which is socially constructed. Linguistic forms used by the speaker
provide cues to his/her social standing because different farmased by working
middle- or upperclass speakers, although to different degrees.

Al t hough t he nbedderifiecfromd biologicaleinfoomation present in
voice, it can also be socially constructed as gender and social class are. As a result, olde
and younger speakers differ in terms of linguistic forms they use. The differences may be
lexical. For exarple, young speakerdtenuse youth slang, which older speakeray not
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be familiar with (Agha 2004: 24. However, the differences may also be phonological. For
instance, speakers may choose standard pronunciations as they enter working age and t
to sewure a job andhen return againto using less standard forms as they approach
retirement. These examples are cases ofgagging, which can be reflected in the use of
linguistic forms but also in other aspects of I{teabov, 2001; Sankoff, 2005; Wagner,
2012)

From the above account it can be seen that speaker age, gender and social clas
may be socially constructed. In turn, linguistic forms used to carry this information become
indexicd (for further discussion see Secti@®R.2. A question one maysft is what is
indexicality manifestingexactly?Why is thereas much variatio in speech? Perhaps it
would be easier if everyone spoke in the same way irrespectitreenfsex, age or social
class.In fact, we already have unavoidable variation resglfrom biological differences
between speakers. The listener needs to be able to deal with large amounts of variability ir
spoken language. Since increased speaker variability may result in longer processing tim¢
(Mullennix & Pison, 1990), it could be arged that less variation should minimise
processing costs on the part of the speaker in terms of production, as well as on the part ¢
the listener in terms of perception. Nevertheless, debgtelevels ofspeaker variability
listeners successfully press speech{Kraljic & Samuel 2006; Kraljic et al., 2008;
Magnuson & Nusbaum, 2007). Moreover, as humerous production and perception studies
show, it seems #t during speech processing language users apptg fine variation in
the acoustic signal in thlerm of indexical informatior(Drager, 2005Eckert, 2000; Hay
& Drager, 2010 Johnstone &Kiesling, 2008. Speakers and listeners are willing to make
the effort of using even more differences than the ones resulting from biology. One such
example is geagphical variation. Geographical dialects are not necessary for successful
communication and yet they exist. Social variation in speech is another example. As it
turns out, social variation is very systematic and, at the same time socially constrained
(Milroy & Milroy, 1997)

Language usemncodesocialinformation about themselves in the utterances they
produce. The listener, on the other hand, uses this information as afpmoxy t he s p
age, gender or social standife/she is willing to deakith extra variation in order to help
him/her understand th&ocial context of the messagks a result, the message becomes
rich in information about the speaker, complementing biological and senrdatimation.

It should beexpected that thjsnore fire-grained variation facilitates communication.
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The other main aim of this thesis was to investigate the role of language variation
in speech perception. First and foremdble obvious should be stated: language is not
stable. language is in a constastate of flux. One such example would be the social
values attributed to linguistic forms (Agha, 2003). For instance, to be a young Geordie
female that is a Tyneside English speaksxty years ago meant something differeom
what it meansiowadays. e dress style was different, the attitude towards older members
of society was more formal, and the language forms used by a young fertteel9® 06 s
were differ ent (CormgannR0t2Walta2908)s f or ms

Nevertheless, it is language variatiwhich leads to indexicality being ascribed to
linguistic forms. Milroy and Milroy (1985: 19) argue that accounting for social values
attributed to linguistic forms is the main focus of sociolinguistics. The present research
attempts to investigate the aébn between variation and indexicality from the perspective
of speech perception. Previous research has established that speakers may use indexic
forms to construct their identitiemnd to signal belonging to a social gropee Eckert,

2008 for an owveview). Furthermore, speakers are aware istehersresponding to
indexicality in speech. If this is the casieseems thaindexing social information on the
part of the speakanaybe apartially conscious actwhich in essence, would laesocially
conditioned performanceAs will be shown in the following chapter, a number of studies
of the perceptionof speaker indexicality have been carrmda. These studies, as well as
the experiments presented in the thesiglore how use of socialyndexed vaation
indexes the speakiers ¢ h a r & thé eans of the listensr.

One of the more specific questions this thesis is attempting to ad&sltbas of the
cues the listener reliegon to access the types of information described above when visual
information about the speaker is not present. For example, how is spwhkecal
information accessed whdistening to a stranger on the phond# other, more detailed
question is whether the listener is able to access indexical information whendaafsbe
rely on fundamental frequency orfnation typically found in the male or femalep e a k e r ¢
voice, for instance, when the spealsgreaks with a gend@ambiguoussounding voice or
an artificial larynx. By focusing on different types of sodradexicd information: age,
gender and social class, this thesis investigates whether these three types of indexic:
information are decoded by the listener with the seomsistency

Another aspect othe perception of indexical information investigated in this
research is whether and h@erceptions ofcoustic information may be shifted by visual
cues representing the supposed speaker. Would cules gocial class or ethnicity of the
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speaker skew perception of indexical information present in speech? Rihallgsearch
attempts to answer the question of whetledgvantindexical informations more readily
accessible ttistenes who havenad high exposure to the sociaihdexed linguistic form

than to the listenawho has experienced lo@xposure to théorm.

1.2 Relevance and broader implications

Socioperceptual studies have researched perception of such sipeakeral information
as age (Drager, 2005; Walker, 2007), ethni@yrnell et al., 1999) and geographic origin
(Clopperet al., 200%. It hasalso been studied howw h e | iegpectabres abbw the
speaker influencegserceptions of speech. For instance, it has been shown that expectations
about speakergender Johnson et al., 1999; Strand, 199%peakergeographical
information Hay & Drager, 2010 Hay et al, 2006; Niedzielski, 1999 or speaker age
(Hay et al, 200&) shifted percefions of spech (cf. Section 2)6

The present research offers a systemascwell asa multivariateinvestigation of
perception of speakéndexical information. To begin with, three types of information
age, gender and social class are investigsitedltaneouslyesting a number of variables
Furthermore, this research attempts to improve our understanding of how expectations
about the speakerfor exampe, his/her age, gender, social class or ethnicity presented in
the visual form may shift perceptions of spkerindexical information irspeech. In this
sense, the present research takes a someivhiddr route of investigaon by comparison
with the studies quoted aboysince it is primarily interested in perception and evaluation
of speakeindexical information fromspeech. Nevertheless, the innovation introduced by
this research is the use of gendearbiguous voice in stimulBy applying this lineof

investigation this thesisontributes to the body of sociolinguistic research.

1.3 Thesis outline

Following the IntroductionChapter 2 presents an overview of the literature describing
standard language ideolagwhich provides the theoretical framenkofor interpreting

findings of this thesislt then proceeds toeviewing a body ofresearch on parameters
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responsible for successful identification of voice gender, such as fundamental frequency
and formant frequencies. Subsequent to that, an overviewa tody of research
investigating prception of speech and speakatexical information from the
sociolinguistic perspective is presentdbxt, supraliminal primingnd multimodal speech
processing are briefly discussadd exemplar theory is mentiond€lnally, a description

of socially-indexed phonetic variants in Tyneside English is provided.

In Chapter 3 the first of a series of perceptual experiments carried out for the
purpose of this thesis is presented. This study was conducted to investigéterwhe
listeners respond to speaker sbandexical informationnt he speaker 6s ag
social class in genderambiguous speecfThe listeners were provided only Wwiacoustic
informationand were asked to evaluate perceived spaakiexical infamation.

Chapter 4 presents the second of the experiments. This study gavesthow
perception of speakendexical featuresage, gender and social class the basis of short
speeclsamplesnay be affected by providing the listener with visual infation about the
supposedpeakerhis or herage, gender and social class.

Finally, in Chapter 5, the last experiment of the series is presented. This experiment
investigategperceptions of speaker age and gender from a different perspective. This time,
visual information abouthe ethnicity of thesupposedspeaker is introduced to explore
whether it may affect perception of speaketexical information.

The results presented in ChapterS 8r each individual experiment are brought
together for discssion in Chapter 6.

Finally, Chapter 7 summarises the findings of the thesispresent conclusionis
mentions some of the limitations of the methodology and highlights opportunities for

future research to build on the outcomes of the present expgsime
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2 Literature Review

2.1 Introduction

This chapter outlines the theoretical and contextual background relevant to this thesis.
Standard language ideologs the framework within which findings are interpreted i
discussed in section 2.8ecton 2.3 introduces multimodal speech processidorief
account of exemplar tbey is presented in sectiordZollowed by an overview of the body

of literature on thephoneticcharacterists of male and female voices goeesentedn
section %. This ction focuses on the fundamental frequency (FO) in voice and its
importance in speaker gender identification. Sectio6 resents an overview of
sociolinguistic and sociophonetic research on speech perception with particular
consideration given teecovey of speakefindexical information from the acoustic signal.
Since two of the experiments presented in the thesis are priming experiments, the notion o
priming along with a brief overview of previous studies on priming are presented in section
2.7. Finaly, section 2.&liscusses phonetic variation in Tyneside Enghghich has been

chosen as a basis for constructing stimuli for this research.

2.2 Standard language ideology

Language ideologies are political and economic in nature. They serve specifit soc
groups and as such divideocietyby means of languageee Woolard & Schieffelin, 1994
for a review). According t&ilverstein

A(é) ideologies about | anguage, or | i1
about language articulated by the gsess a rationalization or justification of

perceived | anguage structure and useo

One such language ideologg standard language ideolggwhich will serve as a
theoretical background for the research in this thesis.
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In genery using a standard variety of a language is something common and
obvious to language speak@mdVestern cultureStudents are used to writing and speaking
in the standard when at school, papers are written in the standard and radio and televisio
arealso broadcast in the standar@ihe main feature of a standard language is its uniformity
(Milroy, 2007: 13). What this means in practige that phonetic, morphological or
syntactic variation is diminished (Cheshire, 1999: 132) and speakers are encooinagged t
exclusively one variant, which is at the same time claimed to be the correct one (Milroy,
2007: 133134). Standard language ideology is prescriptivist in naturestgmatisesany
variability. However, as Milroy (2007: 134) points out, it is almiogbossible to maintain
a standard which would have no variation, which is especially the case on the level of
spoken language. It goes without saying that we notice variation in everyday situations:
speakers stylshift, use vernacular forms, etc. Therefo¥ilroy (2001: 543) argues that a
uniform language becomes more afambitionthan a realistigoal

Standardisation is a processigfhaims to help toconsolidate the society and the
state. As such, it is a political process. In a number of Europmantries standardigan
processes were part of nationalification processes. WritteBtandard English started
emerging in the sixteenth century (Milroy, 2001: 54tRpugh thisdid not cause other
English dialects to perish. Another su@xample is Genany, where evertoday
geographical dialects are mutually unintelligible.

How is the standard decidegon and where does the standard language come
from? Milroy (2007: 137) points out that standard forms are typidadlged on the
language varieties udeby social groups associated with prestige. Such groups may
include for example,journalists, lawyers or businesspeople. What these people have in
common, argues Milroy, is that they are very capable language users whose language skill
help hem make aiving. Because thdorms come from powerful socigroups who are
respected irgociety, also the forms are perceived as prestigious (Milroy, 2001: 532).

Standardisation results in two main outcomAtongside developing the most
important and prestigi@ulanguage variety, it also results in diminishing the importance
and meaning of other varieties (Milroy, 2007: 138). While the varieties which lose their
significance are geographical dialects, the standard variety, gaining in importance, is a
social consuct (Trudgill, 1999: 124). In the case of the UK, such stigmatised varieties
became urban nestandard varieties (Milroy, 2001: 548). Unlike rural rstandard
varieties, in the past scholars did not view urban-standard varieties as contributors to
the present state of the standard language, and so they were severely stigmatised (Milroy
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2001: 548). An example of su@n urban norstandard dialect is Tyneside Englighe
variety which has beamsed for the purpose of this thesis.

Even thoughStandad English is only one of manjyanguage varietiesto an
average language usér is equivalent to the language itse#nd other varieties are
compared to ifAgha, 2004: 24Milroy, 2001: 539; Milroy, 2007: 136). A number of
bodies known as language aeades have been also established to guard purity and
correctness athe standard language in various countries. Perhaps the best known of them
is the Académie francaise. There are also other guardians of languagevgitan be
often found in papers dnrmagazines complaining about speech, grammar and vocabulary
of other speakers, often younger ones.

As has been mentioned, standard language is bellwéahguage useit® be the
correct variety (Milroy, 2007: 134). The educational system and puldliitutions spread
and support standardisaticensuringthat at the same timeon-standard varieties do not
receive any such suppoAdha, 2004: 24Milroy & Milroy, 1985: 36).

Milroy (2007: 133) argues that in a number of countries where standard dgasgua
are spoken, speakers also live in the culture of standard language, which affects thei
attitudes towards language. It is usually the case that speakers are unaware of thi
correlation between standard language and language attitudes. One of the dmhef®n
is that standard languageti®e correct variety. Another such popular beisethat change
and variation in |l anguage | ead to Adeca

1999: 175) by jeopardising the only correct form sanctioned by stiisdaon.

2.2.1 Attitudes

Attitudes and beliefssuch as tlose mentioned above lead to discriminatiagainst
speakers who refrain fromr cannot usstandard forms (Milroy, 2007: 135). They are also
responsible fothe formation of beliefs and stereotypdsoat certain social groups @he

basis of the language tlepeakerdn these groupsise. This would not be the case if
variation ceased to exist. Nevertheless, despite the efforts of standardisation anc
centralisation processes, variation is presentenilahguage. Whilenostlinguists view all
languages and dialediscluding terms of correctnesss equalAger, 2003: 51), speakers
living in standard language culturéend to perceive the standard variety as more

prestigious than any nestandard varietyMilroy, 2007: 137; Milroy, 2001: 532). It seems
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that in generallanguage users hold prescriptivist attitudes towards language, even though
they also use nestandard forms. At the same time, however, spedf@rsworking class
backgroundsare sometime harsh judges of localised variants. It is lowtass speakers

but not only,who view localised variants as stigmatised. Thesnetimesalso attempt to
compensate for using them by hypercorrecting in more formal corf&aks1989: 350).

Perceptual dilectology andfolk linguistics, as well as sociolinguistichave
Il nvestigated speakersodo attitudes towar d:
Preston, 1993) and provided us with evidence supporting the above claims.

Milroy (2007: 135) and Milroy(1999: 178) point out that because it is not
fipolitically correcd for speakers to show prejudice against others on the basis of their
ethnicity, gender or social class, instead people comment ornahguage. By doing so,
they in fact disclose their gralice against social groups which are already disadvantaged,
for example, workingclass people or ethnic minorities (Milro$999: 178). This way,
users of a typically more prestigious or mainstreatanguage variety manage to
discriminate against speakecs a less prestigious variety, effectively discriminating
against their ethnicity, gender or social background. As a result, language forms used by
these groups of speakers become stigmatised by other community members (Milroy, 2007
137). Gal (2006) pradestheexample of a Hungarian language minoiityAustria whose
speakers are discriminatadainsthe mainstreantungarianlanguage users for the use of
obsolete forms. Another example constitutes German minority speakers who go to
Germanyfrom Hungay to improve their economic conditions. However, on their return,
they are discriminatedgainstby fellow minority speakers for using mainstream language
forms.

Which forms are stigmatised in the UKMIroy (2004: 167) claims that kile in
the US the sdety is divided according toace and ethnicity, in the UK is divided
according tasocial classNevertheless, the two divigiare true in both the US and the UK.
These divides are reflected in the language ideologies in the UK and US. Milroy (1999:
178 183) further points out that the most disadvantaged social groups in the UK are
working-class speakers, who de facto are users ofstemmdard urban varieties. It is these
varieties that are stigmatiseg society the most.

Due to attitudes shaped bstandard language ideology, language speakers
discriminateagainstother speakers on the basis of tstandard formshe other speakers
use However, information abouhe social standing of the speaker is not the only type of
information accessible from epch. In their studies Labov (1966; 197%)d Trudgill
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(1974) have shown that the use of linguistic variables reflects social attributes of the
speaker which may include age, gender, social class or ethnicity. Effectively, linguistic
forms index social irdrmation (gender, social class or ethnici(gge Section 2.2.2)t

could be argued that these linguistic forms become symbols of certain people and
activities. Nevertheless, it should be pointed out that what is being indexed by a linguistic
feature is ot necessarilyuniversal but specific to a place and community. The same
phonetic forms may have indexical meaning in one place but none whatsoever in anothe
place.

It seems that it is not only standard language ideology which is responsitie for
formation of language attitudes. In general, attitudes are formed as a result of the
interaction between a language form and its social meaning, that is, indexicality. It has
been mentioned that while standard language idgodipges certain forms a privilege
status, others become stigmatised as a result of the same ideology. However, there are al
other processes, in which social groups of speakers or individual speakers themselves giv
linguistic forms specific social meanings not only in reference tcstioeal class of the
speaker but also thewother social dimensions such as ethniciRu(nell et al., 1999)
gender (Foulkes et al., 2010), sexual orientation (Podesva, 2011), localness (Johnstone
al., 2006) or activitieshatthe speakersngage inlrvine & Gal, 2009: 403). Such forms
are used in normal, everyday situations. Linguistic anthropologists and sociolinguists
provide similar explanations for the existence of indexical forms. Irvine and Gal (2009:
403) argue that once language users beconaeaof these linguistic forms and their
social meaning, they form language ideologies which help them justifgxisgence of
these forms.Bucholtz and Hall (2010: 21also claim that indexicality grows out of
ideology. Milroy argues that ideologies supity the use of nostandard variants may be
created as a reaction to standard language ideology (Milroy, 2004: 170). Later, on the basi
of these ideologies, listeners evaluate and judge speakers in socialltesmosid be also
pointed out at this pot that when there are two variants, of which one is standard and the
other one stigmatised, it is the stigmatised variant that becomes indexical (Trudgill, 1986).
As a result, speaker evaluation will be in negative terms.

In my thesis | will try to showhat these attitudes are still present in society. Across
a series of three experiments listenerghvhigh and lowexposure tar'ynesideEnglish, a
localised urban dialect used for the purpose of this thesis, will be asked to evaluate
localised as well @ nonlocalised variants in terms of perceived sooaexical
information of the speaker.
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2.2.2 Indexicality

Therearecorrelatiors between linguistic formandtheir social meaning. Specific language
forms are associated with certain groups of speakéoslard, 2008: 437)Jsing vocal fry

used to bespecific toyoung womenin Californiain the same way as usirngj [t€] is a

dialectal feature typical of speakerstieP 0 z n a E &rdadéverthaleys, indexicality
is time-, context and placespecific Indexical relationshipshangeand do not refer to all
speakersat the same time.

In order for an indexical form to fulfil its role, it needs to be understood by the
speaker and listener in a similar or identical way. In other words, it needs tocke/@ér
by the listener and speaker as indicating the same set of social information. This makes
perfect sense, since the linguistic exchange between the speaker and listener takes place
a social context and if the speaker uses a phonetic variant igdegior her social class or
locality, it needs to be decoded by the listeners as indexing these types of social
information. If this condition is not met, the whagderposeof an indexical form is lost.

The question we can further ask is whether usingxitadl forms is aonsciousattempton

the part of the speaker to signal indexical informat@®iven that an indexical form may be
used bya speaker if he or she wishesidentify with a certain social group or behaviour, it
could be claimed that this & least partiallya conscious process. The fact that speakers
are aware of the fact that listeners respond to indexicality also supports the claim of the
conscious use of indexical forms.

There are different levels of indexicality, in the sense thdExital meaning can be
attributed toentirelanguagesnddialects but also smaller linguistic units, such as phonetic
variants. This thesis, for example, investigates perception of indexical information from
phonetic variants.

Johnstone (2010) explainsow linguistic forms become indexicalisethat is,
whom listeners begin to associate certain forms with. Johnstone claims that in order for
certain form to obtain socialn d e x i ¢ a l meani ng, | i steners
form has such a s@l meaning (Johnstone, 2010: 32). For example, there may be two
pronunciations of a word. While one is a standard realisatdnthe other a nestandard,

each of them is uselly a distinct social group. As such, the pronunciation indexes

belonging tole group. Johnstone et al. (2006) provide monaigiation of/aff (i.e. the

47



MOUTH vowel) as an example aflinguistic feature indexing localness, working class and
gender in Rtsburgh, US Using Silversteinds (20WsB) ¢
three steps inhe development of indexicality: firabrder, secondrder and thirebrder

indexicality (Johnstone et al., 2006:-82). Johnstone et al. described the prowetis

reference tahe example of ®ittsburghrealisaton of the diphthondap. In first-order
indexicality, the socially mobile speakers are awarehef fact that monophthong#d g,

for example inhouserealised agha:s] indexes a workinglass, usually male speaker.

Johnstone et al. argue that this type of information isancessible to socially nemobile

speakers who are not exposed to, nor awarangfother realisations é¢d. In the second

order, the awareness of the interaction between the linguistic feature and its social meanin
has spread in the community. lonsequence, the speakers, as well as other msmwiber
society who do not use the feature, become aware of what it indexes. Furthermore,
speakers start to notice the two forms and consciously monitor their use, depending or
whether they wish to index localentity or distance themselves from it. In the final step,
when the thirebrder indexicality is achieved, the linguistic feature becomes representative
of the local identity.Speakers as well as listeners are aware of the relation between the
feature andts social connotations. It will be also noticed that a shift has occurred in terms
of social information being indexed. The linguisteature does not signal workkulpss
information any moreanstead it indicatesthe localness of the speakefohnstoneet al,

2006: 93, 99).

Johnstone et al ( 2006) al so compare Shidlevwdsd
(1972 and Aghads (2003) . Labov di saflinguisgcu i s h
feature into indexicality, which an@adicator, markerand stereotype Agha, on the other
hand, talks about enregisterment of language forms in terms of social meaning they

acquire.

2.2.3 Speaker identity

The presence of indexical forms in language is a result of the existing varlateiy
now a welkknown fact that indexicality is closely linked with speaker identitgdexical

forms are used by speakers to construct tieintity andindicate their belonging to a
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specific social group (Bucholtz & Hall, 2010: 21; Eckert, 20B6kert2012: 92;Eckert &
Podesva, @11). Joseph (200: 9) provides a furthenterpretation of the process, claiming
that linguistic forms which speakers decide to use create the speakers. It is through the
| anguage that speakers fAimake themsel veso.
This and the previous sections attempiediemonstrate that identity construction
is supported by language ideology. Jasindexicality can index different social grouss,
in the same waycan different types of identities be constructed. Speakers choose to
identify themselves with a partilewr group, be it Tynesiders, Mancunians, a church group
or a book club, and they want to sound this way. This also explains why people insist on
using nonstandard stigmatised forms, even though the awareness of standard language
ideology is present in alost every aspect of human life, and speakers of different social
strata are able to differentiate between standard andtaadard forms. It seems that the
rationale behind using nestandard forms is a result afternativeideologies spdeers
develop inresponse tgtandard language ideology (Milroy, 2004: 170).
Speakers seem to be aware that the listeners are able to retrieve information abou
for example,which social group the speaker belongdrton his/her speechilhe aim of
this section was to shv that standard language ideoldgyd stemming from )f language
ideologies justifying the use of natandard forms, indexicality and speaker identity
ideology are very much interconnected. A number of studies have investigated language
production in lhe light of these theories. However, this thesis focuses on standard language
ideology from the perspective of language perception and interprets the results within this

theoretical framework.

2.3 Multimodal speech processing

In the widely understood proseof perceptiorthe human brain uses a number of senses
that is vision, hearing, touch, taste asrdell (O'Callaghan, 2012: 95)n fact, multiple
senses are used in any process of perception. One such example is speech pédirception.
may seem that speaeperception predominantly relies on audio information, after all most
of us would not be able to understdhe message without hearing it and we experience no
perceptual difficulty when listening to the radio. Nevertheless, listening to the radio is

actually not a natural way of communicating, also we usually see our interlocutor when we
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talk to him or her. Rosenbluammr gues t hat Nspeec h(Rassnblumn h e r
2005 53). Indeed, peech perception is a complprocessduring which the listene uses
information coming fromtdeast two different channels. These two channels provide audio
and visual information which is put together into a unique perceptual event. As a matter of
fact, audio and visual information becomes inseparable.Md®urk effect(McGurk &
MacDonald, 1976 is one of the first and weknown examples proving evidence in

support of the above claim.

Nevertheless, for more than sixty years speech perception was investigated as
unimodal process focusing only on acoustic infation in natural and synthetic speech
(Bernstein 2012: 22 Meng et al, 2009: 401, Remez, 2012: ¥ As a result, other
modalities such a®r examplethe visual channelwere neglectedin fact, the unimodal
approach is a simplified way of investigatingetphenomenon and it is far from natural
speechperception where the listener can see the speaker and thus perceive speech
multimodally. Whilst unimodal acoustic speech perception has been investigated quite
extensively, it is multimodal speech perceptibat we still need to learn more about. After
the McGurk and MacDonald discovettye research interests shifted towaadsliovisual
and visualonly perception(Bernstein 2012: 21) and even thoughi si onds i mj
speech perception has been recognisedare yet tofully understandhow seeing the
speaker while listeningan benefit perceptiofRemez, 2012: 4).

Why the visual channel? Vision is the dominant sense in the process of perception
(O'Callaghan, 201:28). Therefore, it is not surprising thaisual information seems to be
the most important channel in addition to the audio channel in speech processing
(Rosenblum2005 52). There are multiple examples of studies which show that looking at
the speaker improves speech perception in any type mditams Remez 2012: 4
Rosenblum, 208 52).Ther e i s evidence t hatlipsinereasesn g t
intelligibility (Sakamoto et al., 2014Jhere isalsoevidence that seeing@ye upper part of
the speaker ds f ace aimndorrhaklrealingeoditonms (Oaws &p e r
Kim, 2006). Moreover, word recognition in noise is higher from aw@aal speech than
from audio only Buchwald et al., 2009 Finally, audiovisual speech enhances phonetic

learning in infantsTeinonen et al., 2@).

At the same time we can notice from tieGurk effectthat visual cues can shift
our perception of audio information. Nevertheless, audio information can also impact what

we see. Thus it is rather clear that speech perception relies on informatonthkeo
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combined channels. So how does it work? When may visual cues shift perception of the

audio signal?

Therefore, experimeapresented in this thesis attempt to address the shortcomings
of traditional automatic speech processing which focused on tthe ahannel when
investigating the phenomenon. Furthermotijs thesis attempts to improve our
understanding of multimodal speech perception by investigating the role of visual
information on perception of the acoustic signal. Specifically, it invessgatand how
visual information about the speaker may affect perception of speaker-iadeisical

information from the acoustic signal.

2.4 Exemplar theory as a model of speech perception

Exemplartheory is a model of speech perceptibased on exposer In this model
memories of wordgexemplars)are stored in thdong-term memoryaong with the
contextual information about theutterance andinformation about the speaker
(Pierrehumbert 200% Johnson, 2006 While speaker characteristics include speake
indexical information:age,gender, social class, etc., contextual information may include
background noise, gestures performed by the speakeisual information. These types of
linguistic and nodinguistic information are, in turn, accessed duspgech recognition.

A theory similar toexemplar theory waalreadyproposedn 1909/1923 by Semon
(Schacter, Eicl& Tulving, 1978as cited inGoldinger 1998)In this model every phonetic
representatioma afmighe wemdr §199& 265t)eWwhen(aGo |
new word was hearanemorief words storedn the mindwere activated. The activation
process dependexh how similar the existing exemplars were to the new word.

As was the case in the older modelthe presentmodel exemplarsstored in the
long-term memory are activatedluring speech recognitiofJohnson, 2006: 494;
Pierrehumbert2001). Listeners hear thousands of words and store them in theidomg
memory.Pierrehumber(2001: 140) argues that thesgemplarsare stored aslouds of
categories which, in turn, are made of individual memories of wédsmplars ofwvords
which are phonetically similaarestored together whilexemplarswvhich are phonetically
different are separated and stored under different categ@®iesehumbert 2001: 140).

For example, the category of female speaker is constructed from exemplars of female
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speechexperienced by théstener (Johnson2006: 493. However, De Schryveret al.
(2009), argue that not alexemplarsneedto build a category. btead, only a subset of
exemplarss enough to build a category.

Johnson (2006: 493) amlerrehumber{2001: 141)alsoclaim that during speech
processingnot all exemplars are activated but only the most recent. difes older
exemplars, on the otheahd fade away and aneot activated to the same degyrét the
same time, categories which are frequarg easily activated ando not need many
exemplars to be stored in themid€rrehumbert2001). As the language user encounters
new exemplars, they ammpared with the existing onesa the basis of howimilar they
are in terms of phonetic properties and classified under appropriate category
(Pierrehumbert2001).

A number of studies in psychology and linguistics have leered outwithin the
framework of theexemplar heory Lacerda(1998) investigated language acquisition in
infants. Luce and Lyons (199&xaminedwhether representations of wondere abstract
or stored as exemplars. If word representations were abstract, a change of speaker and
change of speaker would not impact the recognition progkesgords. If, on the other
hand, words were stored as exemplars, a change of speaker would result in slower
processing andbwer accuracy of word recognitio.uce and Lyons comparagaction
times and word recogtion accuracyin three conditionss@me worddifferent words and
new words)and reported thdhe reaction time werelower in the same words condition.

Later, Johnson (2006) investigated perceptions of speaker gender. He argued tha
when the listener heard a stereotypically female voice, female exemplars were activatec
during speech recognition (2006: 4946).

In a recent studyPufahl andSamuel (2014) investigated indexical effects of
environmental soundéieard during speech peption They argued that apart from
speaketindexical information other indexical information included also background noise
or environmental soundsuch as an alarm clockhe results showed thatords were
identified with lower accuracy when there washange in the voicer the environmental
sound Therefore, Pufahl and Samuel argued that the indexical effects observed for
environmental sounds were similar to the ones for wgtd&ahl & Samuel2014: 23).

Indexical effects in speech perception haween investigated also in
sociolinguistics, for example by Hay and Drager (20H3y et al.(2006b) (see Section
2.6).
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I will be taking on board insights frorexemplar theory, although | will not be
embracing it completely.
The following section provies an overview of research on FO in perception of

speaker gender

2.5 Voice gencer identification

Previous studies orvoice gender identification fronphoneme (Lass et al. 1976
Hillenbrand & Clark, 200Preported high accuracy of identificatiohhis fact seems quite
obvious on the face of isince people in gener&dlve no difficultyrecognisingwhether
they are talking to a man or a womianeveryday situatiamsuch asfor example talking
on the phone. Peoplare also usually able to identifythe gender of a radio news
announcerListeners deate this type of information easigven if not infallibly However,
recoqnition and identification of voicgenderis more complex than it appears to Begery
now and therwe may come across speaker on the radwhose gender is n@asy to
recogniseright awayand weactually need to stopnd think. Neverthiess even in such
situationswe reach a decision fairly quickly. How do we arrive atifRat phonetic cues
do wetune ino?

While some of the differenceim voice featuresbetween speakerare socialy
conditioned andas suchare learned and acquired by speakesthersare a result of
anatomy, for example differences in the lesgihthe adultmale and female vocal tract
There is acorrelation betwae mean fundamental frequency and the length of the vocal
tract (Mackenzie Beck1997: 280. Voice fundamentalrequency $ ame of the features
correlating witht he | engt h of t h @he shoréea tkeevocal sradiieo ¢ a |
higher the fundaental frequency of the voiceends to beand vice versaWhile the
average length ofraadultmale ocal tract isl7 cm afemale vocal tract isround14 cm
long (Ladefoged, 1996 The average fundamental frequency in European languages for
male speakers is2D Hz and 220 Hz for female speakers (Lav2002: 451). In
conversational speectthe maximum pitch values are between 50 to 250 Hz for male
speakers and between 120 and 480 Hz for female speakers, (R@0&r 451).These
numbes showan overlap in pitchirequeng rangesbetween the two genders. As a resallt

made voice withhigher pitch could be mistaken foffemale voice ofower pitch, and the
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other way round(Biemans 2000; Foulkes et al.1999. Furthermore, individual pitch
ranges fluctuate during h e s pliéetinheeWhdesfundamental frequency can exceed
500 Hz (from about 390Hz) in babies,it dropsto between around 450 and 350 Hz in
young children andhenfurther to abouR00 and230 Hzin teenagerbetween 15 and 17
years of agéMackenze Beck 1997: 281). The rages stabilise for adult speakgositthen
they shift again inadvanced oldge. In femalesa drop in pitchcan be observedvhile in
malesthe oppositgrocess takes place

Ranges ofundamental frequenayan vary also ependng on the culture speaker
lives in. For exampleit has been reportethat in New Zealandhe meanfundamental
frequency ofMaori speakerswas significantly higher thanthat of PakehaspeakergNew
Zealanders of European origigSzakay,2006 2008). A correlation between age and
ethnicity was observedas Maori mean pitch increased with a@zakay, 2006). This
finding was of significant interest in light afhe previous research on pitch differences
between genderswhich usually indicated that the diferences are uk to anatomical
differences inpharynx and vocal cordstructure Szakay (2006) argued that these
differences couldbe a result ofocial and cultural influence.

As far asthe audio stimuli used in this thesis are concerned, when shifting
fundamental frequencyF(Q) in Adobe Audition (Adobe, 20070 obtain gender
ambiguoussounding sampledormant frequenciesHF) were automatically adjusted to
changes in pitclcf. Section 3.2.1)However, the user manual was not very explicit in
explaining the processWhilst it could be argued that manipulations applied to the stimuli
could have been more controlled, it was decided to shift FF along with FO in the interest of
the auditorynaturalness of the stimuli. For examphssmann et al. (2006) drAssmann
and Nearey (2007argue in favour of a correlation between FF and FO in natural speech.
Furthermore, manipulating FO aloseemsnot to result in a shift of perceived speaker
gender.Hillenbrand and Clark (2009) reported that male voices wittecaFO were not
reported by listeners to sound female. Finally, Klatt and Klatt (1890): established that

raising FO with no additional aspiration noise results in a more nasal sounding voice.

! The author attempted contacting Adobe Audition to find out what algorithm was applibé bpftware
(https://forums.adobe.com/mess&#653211). However, no response was obtained. It is more than likely that
the company wanted to protect the code. Therefore, measurements of F1 and F2 for open and close vowe
for both speakers were performéithe results showed that in manipulated stimuli there was about 10% shift

of F1 and F2 wih reference to originakcordings.
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Previous researctuggestdhat a far as investigations die role of FO on speaker
gender discrimination are concerned there are two opposing views. While parbofithe
of research points to FO &lse main cue used by listenersitientify the gender of the
speaker, e other part of the research providesrder evidencearguing that listensrare
in fact able to identifythe gender of the speaker in the absence of acougtomation
typically provided byt h e s p e d'keestudies prdsénted below attempt to establish
which of the phonetic cues, F® BF, cuethe gender of the speaker to a more consistent
degree.

One of the earliest studies which found evidence in favour of fundamental
frequency in identification of speaker gender viademan(1976. Colemancombined
fundamental frequencgnd FF of opposing sexeto determie whether listeners reliezh
FO or FF when determininggender ofthe speakerlsolated vowels were produced with a
laryngeal vibrator at 120 and 240 Hz, which represented typically male and female
frequenciesThe results differefor male and female voiceshowing that listeners did not
rely on FO consistently and thain some casesundamental frequencglone did cue
speaker gender informatidsut in others it did notWhile male FO was a salient cue to
speaker gender identifitan, it was not the case for female H@entification of female
voices, whether based on female FO or fenvaleal tract resonance characteristiasis
not as successful as identification of male voicesisTleven though the role of FO i
speaker gendeidentification was inconsistent, the study reported a high accuracy of
identification for male voices on the basiskD alone.

Another early studyby Lasset al. (1976)alsoarguedin favour of FO rather than
FF being the most prominent cue to speaender identificationAs i n Col e man
speaker gender was identified from isolated vowdlale and female speakers produced
vowelsin three conditionsmodal whisperedand lowpass filteredspeechat 255 Hz Lass
et al. found high accuracy of @ gender identification in normal sjpbeand lowpass
filtered vowelswhereinformation about-F was inaccessible to the listenefie results
showed that in the modaloice condition the accuracy of speaker gender categorisation
was 96%while it was75% in the whispered conditicand as high a81% in the lowpass
filtered condition.Because the results in lgpass filtered condition were more accurate
than in the whispered conditiothe authors concludetiatit was fundamental frequency
that is the main carrier of talker gend@mformation.Yet it is worth draving attention to the

fact that overall identification of female voices was less accurate thahofmale voice.
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Murry and Singh (1980)eported hat when identifyinghe gender of the spéar,
listeners relied owlifferent phonetic cues depending on the gender of the voice and on the
type of stimulj such as a phrase or a vowel. They repoR@do be themain cue when
listeners differentiated between speakers of the same gefmdeexampé between
individual speakers in a male speakgeoup irrespective of whether the stimulus was a
phrase or an isolated vowdh the female condition, especially in the case of phrase
stimuli, voice qualitywas a more informative cue thimdamental fregency.

A later studywhich reported results supporting the role of fundamental frequency
in gender identificationwas Gelfer andMikosd (2009 study which also investigated
identification of speaker gendémom isolated vowelsVowels were produced bsnale,
female as well agransgendespeakers who weria the process ofhanging gender from
male to femaleThe fundamental frequencied the transgender speakdiad to beat least
165 Hzwhen producing voweld he results showed thaven when there &g a mismatch
beween FO and Fin terms of gender, listeners still relied on information carried by FO.
When male FRvere matched with femal&0, vowelswere judged to be produced by a
male speakepnly 19.3% of the time.Stimuli with female FO and-F were identified
correctly as female 73.8% tiietime. When FO was substituted with male valbasFF
remained femalevowels were rated as produced by a female spgakeR0.2% of the
time. Finally, when theFF of the transgendestimuli were matched witkypically female
FO, these stimuli were rated &mmalesounding 84.0% of the timén the other hand,
when transgenddfF were matched with typically male FO, only 16.7%lod stimuli were
rated as femalsounding.

Hillenbrand and Clark (2009%lso investigated the influence of FO amidF on
perception of speaker gendéfillenbrand and Clarke-synthesised vowedtimuli which
were originally produced by male and femsafgakersBoth FO and-F weremanipulated
in such a way thathey had valuesfor the opposite genderdsHillenbrand and Clark
investigated vowelsThey argued that using more than one vowel in fact made EBiitg
speaker gendadentification challengingsince listenersvere unable to rely on forma
frequencies alone if theyidi not krow what vowel wadeing produced(Hillenbrand &
Clark, 2009 1150. While F1 and F2 frequencies are tightly linked with vowel quality so
that it is quite difficult to discriminate speaker gendethmnbasis of these values aloR8,
is not as strongly liked with vowel quality and so it serves the purpose much better
(Hillenbrand & Clark, 209: 1153). Hillenbrand and Clark reported that information
carried by F1, F2 and F3 frequencies together were only slightly worse predittors
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speaker gendethan furdamental frequency. While F@ielded about 96% accuracy in
speaker genderdentification, FF gave a slightly worse resujt at about 9%. Yet
Hillenbrand and Clark poietiout that to obtain this resulisteners needed to have a point
of reference ando know which frequencies were low and which were high in the token
which waspronounced Killenbrand & Clark,2002 1154).Knowing this helped in vowel
identification. Additionally, Hillenbrand and Clark discovered that manipulating only FO
often produced #n effect of the opposite sex. This effect was especially strong in syllables
produced by femalesvherdoy upon shifting FO these syllables were often perceived by
listenersto be malesounding (20091161). Overall, in terms of gender identification FO
andFF together gave better results than F@FBralone. ThusHillenbrand and Clark also
arguel that there is a mutual interdependence of FORRE002 1162) and that in fact
recognising the vowel produced dependspanr gender identification (ZB: 1150). On
the other handhere are no such obstacles when it comeagetaler recognition frork0,
since FO depends on the s#xhe speaker. Neverthelessydwel identity is knownto the
listener FF work better than & in cueingspeaker gendetfllenbrand & Clark, 209:
1150).

Barreda and Nearey (2013)soinvestigated theorrelatiors between FOFF and
nontlinguistic features suchas voice genderThe findings revealed that in fact FO
influencal perception of speaker genddihe authors created sevenstep continuum

between +ahd/ 1. Vowel FFwere manipulated in such a way that while F1 and H2 ef/

had male valued, | had female values. In additiothree FO levels were appliedn® at

120 Hz which reflected typically male FO values, one4dt Bz which reflected typically
female valuesand one which was the mean of the two extreme values. F3 yvalaeg

with other higher formantswere also set to three different conditiofifie lowest F3

valug was typical for male speakers, the highegtidal for female speakerand the
middle F3 value was a mean of the highest and lowest values. Furthermore, in order tc
ensure that the stimuli sounded more natural, breathiness was added to the female stimu

such thatnot just high FO was characteristiof female voices. Listeners were asked to

categorisevowelsas/ +(thud) or/ 1 (had), but also to judgehe genderof the speaker.

This enabledyaining aninsight into how B-related changes in vowel quality influence
perceivedchanges in speakeharateristics. The results of the study revealed that FO
values corresponded st r on géaker gereandias duehn e r
clearly affected perceived vowel qualitifor example, upon hearing high,Hi3teners
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rated more vowels ds +By contrast, isteners rated fewer vowels As*when the stimuli

had the lowest FO. Howevewhen nhformation about speaker gendeas presentthe
effect of FO became less significant. eféfore,Barreda and Nearey concluded that FO
influenced perceptionsfo v owe |l guality on the <condit
expectations about the speaker. In other wotrde,e s peaker 6s hadanpect
influence on perceptioof vowel qualityAs a result of their findingBarreda and Nearey
arguel in favour of thee being anindirect relationship betwedf) and vowel quality. This
relationshipinfluence listener perceptiomof spealr characteristicssuch asperceived
speakegender indirectly changing perception of vowel quality.

Coleman (1971)atempted to establish whether it was possilole listenersto
distinguish voice genden the absencef acoustic information typically present the

speaked sundamental frequencyStimuli used in this study consisted of two isolated

vowels/i/ and/u/. Male and female speakers produced the vowels usirgdectrolarynx

operatingat a constant fundamental frequency of 85 Hhis technique resulted in
producing the effect abesophageal speedhntype of speech usually developed in patients
who have hadtheir larynx and vocal cordemoved.Oesophageal speech is characterised
by low and flat FO betwees0 and100 Hz.Despiteapplyingflat fundamental frequency at
85 Hzlisteners were still able accuratetyidentify the gender of the speakedverall,the
gender of 88% of the speakers as identified correctly (Coleman, 1971: 570).
Neverthelesslisteners were better at identifying male speakers than female spéeskers.
will be recalled,other studies described in this chamtsoreported higher identitation
rates for male stimuli in comparison to female stm@iol emands result
hypothesis that gendspecific acoustic information does not rely heavily on fundaatent
frequency.When equal valueof FO were applied to male and female spegtibteners
relied on the vocal tract resonances of individual speak@aslemanargued that while FO

is selfevidenty aparameter differentiating male cafemale acoustic performance, Flay

be thesecondmost importanparamete(Coleman, 1971: 576).

Later researchaddressed thdassue of the higher accuracy of malevoice
identification aver female voice identificatiowhich wassignalled in some of the reported
studies. A sminal study byKlatt and Klatt (1990) reported aspiratioto be thekey
elementto identificationa voice as female. This finding was supported by Johesah
(1999) who found out thatoices judged as the maostereotypicdly femalewere more

breathy than othelemale voices, even though thendamental frequency was lower than
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in the case of the voices judged as lsseotypicdy female Biemans (2000)also
reportedbreathiness as a typically female feature in a number of languages including
American and British English.

While in the past male voicdsave beersynthesiseduccessfully, thizamot be
said about female voicek their attempts to synthesisenaturatsounding female voice,
Klatt and Klatt established that it was breathiness rather than FO whiclchiefty
responsible for perceived femaleness of the vdichould be also kept in mind thahike
typically female voices are on average more breathy than male voices, there is variatior
within genders (Katt & Klatt, 1990: 853). Thussome males casoundmore breathy than
average male voicewhereassome femkes cansoundless breathythan average male
voices(Klatt & Klatt, 1990: 852, 853)lt could be concluded frodd | at t a stully K| a
that n fact, perception of voice gender dependsan array of acoustic featuragich
includefundamental frequenard FF as well as breathiness (Kl&tKlatt, 1990).

A study byAssmann et al. (200&)Isoinvestigatedhe correlation between FO and
vowel formantfrequencies (F1, F2, F3) theperception of speaker gender and naturalness
of speech. Their study was fdifent from the previous studies discussed in this section in
the sese that it investigatederceptios of whole sentences rather than isolated vowels.
Most importantly however Assmann et al. (2006) claimed that in natural spdeerte isa
correlationbetweenFF and FO They also claimed that listeners are subcmusty aware
of this relation.Two male and two female speakegroducedtwo sentences eachien
steps of manipulated FO were matched with ten steps of manipkRtadsuch a way that
high FO was matched with highF, low FO was matched with lo®f, and finally values of
FO were crossnatched with values ¢iF.

Listeners evaluatethe perceivedyender of thespeakers of the stimuli and the
naturalnessof the stimuliusing a graphical slidescale. While gender was identified
accuratelyin senences matched for gengdeentences with FO anBF crossmatchedfor
gender were rated near thedpoint ofthe scale which impliedtha they were perceived
as gendeambiguous. Furthermore, Assmannakt(2006) drew attention to the fact that
sentences originally produced by male speakers wereeived as overall more male
sounding while sentences originally produced bymi@es were rated as more female
sounding This was also trua conditions whee FO andFF had beermanipulated. Thys
Assmann et al. (2006) concluded that factors other than FBRimfluencethe perception

of speaker gender. As far as evaluationshefnaturalness of the manipulated sentences
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wereconcernedFO and FF matchedif gendemwere rated as more natwsdunding than
if FO and FF were mismatched for genffessmann et al2006: 891).

A following study by Assmann and Nearey (2007) also investigated how FO and FF
contributed to theperceivednatualness of the spealkers v Asiperdssmann et al.
(2006) Assmann and Nearegrgued in favour of a relation between FO and fundamental
frequency that listeners were aware Mean female FO an#&F values as well as mean
male FO and~F values were usedo synthesise vowel$0 andFF were mismatched for
gender.Listeners were asked to identify the shmaturalsounding voice in a continuum.
The choices provided in 2&ep continua included only FO aR& values naturally found
in human voices. Alsdhe middle point of eacbontinuum had values occurring originally
in the natural voiceAssmann & Nearey?2007: 36). The results showed tHar example
male voices with female FO were matched with fenkdeand so on. Again, these results
alsoprovidedcompelling evidencef listeners being aware of the link between FO BRd
in natural speech.

In a follow-up experiment, FO anBF values were shiftetb make the voices sound
genderambiguous. at is, they were set to the middle values on the continua. In these
conditions listeners selecteBF which were also in the middle ranges between male and
femaleaveragessupportingAssmann and Nearéys h y p the fesailts sh®wed that
each experiment the combinations of FO and FF provided by listeners refauiét
naturd voice characteristics.

Hubbard and Assmann (2013) tookithavestigation of the role df0 ina slightly
different direction. Teir study investigated the influence of FO on speaker identification
and listener adaptation twice genderTheir findings showed that FO wammt a main cue
in a genderidentification task, yet it was a main cue angender adaptation tagkee
below). Adaptation to speaker FO resulted in a shift in gender identification of test stimuli.

Stimuli were VCV syllables produde by male and female speakesd
resynthesized for the experimenhere were two condition# the first condition, FO was
present in the male and female voioskereas in the second conditjainwas substituted
with broadband noisgiving the effecof whispered speech. After hearing the test stimuli
listeners were prompted to identify the speaker as female or male. The results showed the
in the FO-removed condition, there were no afedfects of the adaptors on speaker gender
identification. However, the results for the FPresent condition showed that adaptation
occurred and female adaptors resulted in a lower number of female categorisatitins
male adaptors produced lower numbers of male identificatidfi'en genderneutral
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adaptors in thé-0-present conditiorwere used, test tokens were categorisedetween
male and female value€omparing the findings in the two conditions allowed the authors
to argue in favour of the role of FO on voice gender afticts.

This section presentedsearch providingvidence in favour of0 orFO and FF as
parametersused in perception of speaker gender. The following section presents an
overview of sociophonetic research conducted to investigate perceptions of speaket

indexicatinformation.

2.6 Perception of speakerindexical information

This part of the chapteprovides an overview of the body of literatuwe perception of
sociophonetic variationThe first part addressestudies investigating recognitioand
identification of speakeindexical inbrmation from speechFor example, pevious
socioperceptuaktudies focusd on identifying speakeindexical information such as
ethnicity (Purnell et al., 1999), geograpdliorigin (Clopperet al., 200% or age (Drager,
2005; Walker, 2007)In the secongbart of the sectiarthe focus shifts to the issue thfe
influence of exemplapriming an perception of speakéndexical information.Research
hasshown that spesh perception is influenced by the social characteristics ofpbaker
such as age, gender regional origin Drager, 2011Hay & Drager, 2010Niedzielski,
1999; Strand, 1999

2.6.1 Identifying speaker identity from acoustic information

One of the studis which showed that listeners are abldgterminegheindividual identity

of the speakefrom phonetic information alone was a study Rgmezet al. (1997).
Stimuli had intonation and voice qualityitered out Thus the samples did not have
properties of naturadpeech but wereomprehensibleMale and femalepeakergrovided

the sentencesised in the experimenfThree different sentences were played, two
manipulated and one natur#. natural sentence and one of the manipulated sentences

were produced by the same speakesteners were asked to match sentences produced by
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the same speakerhe results shoad thateven though listeners did not know the speaker
theyhad no problems identifyinigim or her

A later study byPurnell et al. (1999) showed that in the absence of visual
information listeners were able to make correct judgemdidst#he ethnic and dialectal
background of unknown speakers on the basis of a singlehetiad Purnell et al. shoed
that speakeraere discriminatedhgainstbased on the dialect theyoiq® which meahthat
their ethnicitywas accurately recogniseffom speechThe same speakewho wasof
African American origin and spokéfrican American Vernacular EnglishAAVE),
Chicano (Mexican American Englishiand Standard Americainglish, produced the
tokens. Listeners were instructed tdentify the dialect ofthe each of the tokens. The
results showed that on hearing a single wdistleners were able to identify a ckat
correctlymore than 70% of the time.

In a later study Foulkes et al. (2010)nvestigatedthe perception ofgender
identificationfrom chld speech. One of the obvious characteristics of child speech is that
the FO daes notcarry gendespecific informationto the same degree as in the case of
adults In this study indexical information was recognised at the segmental level from
phonetic ‘ariants embedded in single wordBoulkes et al. (2010) point outhat
sociolinguistic variation is learned by childrabhearly stages of their liveand so even
young children vary in their use of phonetic variaitsree boys and three girlaged 3;0
4;1, provided natural samples for the experiment.

Three groups of listeners participated in the study. The first gn@agpformed of
Tyneside listeners whioadhigh exposure to the variants used in the study, since they were
speakers of the investigatedalgéct. The second groupvas formed ofnative British
English speakers from different parts of the courdnd thelast group consisteshostly of
residents of Tucsqmrizona. While the firsgroup of listeners was aware of phonological
variation in theirown area, this knowledge decreased with evieippwing group of
listeners.Listeners were asked to categorise the speaker as a girl or a boy. They were alst
told the children were from Newcastle, UK.

The results revealed that the accuracy of identiboatvas very similafor all three
groups of listeners: 48.7% for the Tyneside listené84% for thenonTyneside UK
listeners and 46.5% for theAmerican listeners. However, word-medial laryngealised
tokens which were most often produced by male speskvere less often categorised by
Tyneside listeners as produced by giidher groups of responderdgd not follow this

pattern.[ f, which is most often produced by female speakevas overall less often
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categorised as a variant produceddnys than boysby all three groups of respondents.
However, only inthe Tyneside group of respondentsas girl identification not
significantly lower than boy identification.

A study by Drager (2005) investigatéltke influence of speaker age on perception
of speech. Specificallyshe tested whether voice agel laa effect on perception of vowel
boundaries and founelvidence to support this clairRor the purpose dD r a g €udydas
DRESSTRAP continuum was created by shifting values of F1 and F2. Astiem
continuum frombad to bedfor two male and two female speakers was created. Listeners
were instructed to categorise the tokens they heaeittzer bad or bedandto assess the
age group of the speaker upon hearing the Wwert

In New ZealandEnglishyounger male speaksteadtheraising of theTRAP vowel.
Therefore,younger male speakers use more raised variants ofRAe vowel, whereas
variantsused byolder speakers are not as raised (Drager, 2005:

The results showed that when listen found aspeaker to sound older, they
categorised fewer of his tokensERAP and more tokens &3RESS On the other hand, if
listenersfoundth s peaker 6s Vv esouadag they catbgerisegd moren af kig
tokens agRAP.

In a later studyalso using New Zealand phonetic variantsValker (2007)
investigatedthe perception of speaker social class and age. She tested whidhemt
realizations of ghoneticvariablecould influence listene® per coftphh e omp e ak
social features if the varable was embedded in a sociallyarked grammatical
construction Two sociophonetic variables were used in the stydhyasefinal /t/ and
intrusive/r/ preceded by th®IOUTH vowel. Intrusive/r/ preceded by th®IOUTH vowelis
more common in the speech of youlayyer-class speakers who pronounce it véatlower
F3 than speakers of upper classes. While middkss females often produce released
phrasefinal /t/, other groups of speakers pronounce it without release. Phonetic variants
were embedded in preterit $ences withcomeanddone as well as sentences indicating
possession witthavegot These constructions are associabgd language usersvith
younger speakers. In additiocpmeanddoneconstructions are associated with working
class speakers, and astsacestigmatised.

The results showed that even in the grammatical contetktecfentenceshat the
phonetic variants were embedded in, listeners were sensitive to the information about
speaker age and class carried by the phonetic variants. The jgeraefptliass changed
with the variants in such a way that more conservative variants were perceivaedrag
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beenproduced by a speaker of a higher class. As far as age ratings were concerned
conservative variants weegain rated as oldeounding.

2.6.2 Exemplar priming

Another strand of researan speakemdexical informationfocused on the influence of
visual information on processing of the acoustic sigbahger, 2011; Hay et al., 2006
Niedzielski, 1999).1t investigatedwhether visual cuescontributed to auditory signal
processingn any way.While visual stimuli themselves can have different forms they can

also afect different types of speakardexical information.

2.6.2.1Priming with information about s peaker gender

An early studywhich investigéed perception of speaker gendes the study byohnson
et al. (1999).This study was anextensionof work on the McGurk effect(McGurk &
MacDonald 1976. In Johnson etal. (1999) i st ener s 6 etRegendet chthel o n

American Englishspeakerand how the speaker should sound overshadowed the acoustic

information present in the sign&.continuum from[ § (hood to [+] (hud) was createdt

wastestedwhetherthegender of t he s pe atkeperéegtionfohititee w
vowel. The esuls of the study confirmedhe hypothesis andevealed that priming
listenerswith gender informatiowlid shiftl i s t perceptioastof the vowels they heard.

The secondpriming experimentreported by Johnsonet al. (1999) provided
interesting results. Ithis experimentparticipants werénstructed to imagine the speaker.
While one group of participants was asked to imagine a female speaker, the other was
asked to imagine a male speaker. FurthermeeFO in the stimuli was manipulated to

achieve gendeambiguoussounding speech. Infarcedchoice experiment, listeners were

askedo identify the vowel they heard fg hoodor [+] hud.The results showed that even

imaginng the speakeshifted listenes® per cepti ons of the vowe
The resuls of theexperimentsliscussed abovdicate that to determine speaker

gendey listeners relied on visual information or migr@isualisation of the speaker over

acoustic information. Attention should be drawn to the fact that even when the most
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stereotyjcal female voice had a lower fundamental frequency than thesteo@otypical
female voicethe gender of the speaker in the video shifted vowel perception. Overall,
these studies demonstratethat if | i s t eatteatiorsi® paid to speakefindexical

information it has a direct effect on speech perception.

2.6.2.2Priming with information about s peaker age and social class

Researchrs have alsmvestigated the influence of speaker age and social class on speech
processingFor exampleHay et al.(2006) provided evidence that cues to speaker secial
i ndexi cal i nf or ma t pgerceptiomod the spelakerwHay et @@0&d)n e r s
usedperceptions oNEAR/SQUAREmMerger in progresscourring in New Zealand English
wherdoy the majority of younger speakeused merged formsHay et al., 2006: 459),
with NEAR being the primarypronunciation. Merged formserealso more o&n used by
lower-class speakers.

Listeners were asked toategoriseNEAR/SQUARE words when visual cues to
speaker age and social classrevprovided in the form of pictureshiowinga younger or
older speaker andraiddle- or workingclass speakelt was reported that upon hearing the
same audio stimus, participants whdelievedthat theythemselvedid na use merged
NEAR/SQUARE varians performed more accurately in distinguishidEAR/SQUARE
words when see@a picture of an older speaker. Howeublg results were the opposite
when the speaker in the picture was younger.

In contrast, prticipants whothemselvesclaimed to have he NEAR/SQUARE
mergerwere not influenced by thieformation abouthe age ofthe speakelin the pictre
The results showed they hatsidentified the stimuli athe same raterespective of the
age of the supposegppeaker presented in the picture (Hay etal0g: 479).

As far asthe socialclassof the speakeis concered, a picture of a middielass
looking person biased listeners to perceiivestimuli as less mergeahereas a picture of
a workingclass speakdradthe opposite result.

Drager (2011 )plso investigaéd how information about speaker agey influence
perceptios of a vowel withn a word Listeners were primed witlvisual cues to
information about speaker agéhe TRAP andDRESSvowels whichare intheprocess o&
chain shift in New Zeand English were investigated (cf. Drager, 200%) vowel
continuum betweenDRESS and TRAP was synthesised from the natural vowels.

65



Manipulation involved only the values Bl andF2. Male and femalé&F wereused in the
male and femaleontinuarespectivly. Male voices were matched with pictures of men
(younger or olderpnd female voices were matched with pictures of wofgeanger or
older). During the experimentisteners saw picture of thespeakerand after a short delay
theyheard avord from thecontinuum which theywere asked to identifgsheadvs. had
or bedvs. bad

The resultsrevealed once more ah speaker social information magnpact
perception of the acoustic signal. In dioh, Drager reported thdistener social attributes
such asagealsoinfluenced perceptionn her study he age of the supposed speaker as

well as the age of the listener influenced categorisation of the vowels

2.6.2.3Priming with information about speaker geographical origin

In her seminal studWiedzielski (1999)nvestigatedhe influence of speaker geographical
information on speech perceptiatithe segmental levdly means of looking aawareness
of Canadian Raisingmong Michigan listenersn her study othe perception of dialectal
variation Detroit speakes were exposed to sentences produced feynale speaker from

Detroitand asked teategorise her vowel8oth Michigan and Canadian speakers produce

raised variants ofaf, which is known as Canadian Raisindliedzielski primed her

participants with infor mat i onWVhikbohaltoftheh e
participants theop of the response sheet réddithigan, for the other half it rea@anada

In addtion, listeners werenstructedthat they were listening to a Detroit speak®rto a
Canadian speaker from across the border. This study resulted in a number of findings
Firstly, the results showed théisteners rely on speakérdexical informationwhen
categorising vowelsin addition, providing listeners with social information about the
speaker shifted |istenersd perceptions o

categorise vowels as raiseddanadawas written at the top of their anewsheegteven
though/af is produced in the same way on both sides of the Canadian and US hbeder.
results revealed thatsteners in the Detroit condition were more likely to identify the
diphthong as lower thahwasin fact produced (Niedzielski,999: 67).

FurthermoreNi ed z i ®tl skyy 6showed that l i stener

dialect also influenced their judgements of the speech they heard. While listeners were
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aware of the fact that Canadian spealséeseotypicallyproduce raised vemts of the/ap

diphthong, they perceived their own realisations as different filowse of Canadian
speakersrather than identicab them Thus Michigan speakers associated raised variants
with Canadian English onlyn addition, Canadian variants were perceivedtagnatised
by the Detroiter@and Canadians as wels the same time, Detroit listeners perceived the
variants they produced as standarberefore,it could be further concluded that listeners
from Michigan were noyet aware of the fact that the Detraiialect has been affected by
Northern Cities Chain Shift.

Later, Hay et al. (2006) replicated Ni easingNewlZsalando s

conditions. They investigated perceptions the /7, /ee/ and /2 vowels which are

pronounced differently in Australian and New Zealand English. Wipiéakers of the two

varieties were aware of the different realisation&/pthiswas not the case fése/and/=.

Therefore, raised variants of/ee/ and /2 found in Australian English wer@ot as

stigmatised in New Zealand. Spoint synthetic continua of theatural vowels were
prepared and listeners were asked to mttelsynthetic vowels with the vowels produced
by a New Zealand speaker.

Hay et 4 . 6 s e xafse® had twe rdnditionsdn the Australian conditign
listeners hadAustralian written at the top of their answer sheethereas in the New
Zealand condition they haNew Zealandemritten on the answer shedR.ar t i ci p a
attention was noattractedo thesetagson the answer shessh any way(Hay et al., 200&

357).

The findings reported in their study were consistent with findings reported by
Niedzielski. The regionaltag aloneappeared t& h i f t | i st e mofehe yavelsp e r
they heard. Therefore, thparticipants in the Australian condition reported hearing raised
and fronted &b more often. On the other hand, participants in the New Zealand condition
more often reported hearing the lowered and centralised variant. The refpdtted for
the remaining two vowels were consistent with the result&ffor

Anot her priming study in which speask
perceptions of the speaker wday and Drage(2010. One group of participantsastold
the truh about the speakeand the other haliveretold the oppositeWhile attention in

one group of participants was drawn to a kKphish toy which was associated with New

Zeal and, the other groupos attention we
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asso@ted with AustraliaDuring the experimentNew Zealand listenerarere asked to
match synthetic vowels with the vowels produced by a male New Zealander. Synthetic
vowels canprised a six-step continuumfrom the most Australianto the most New
Zealandsownding tokensThe resultshowed that theymbols of geograpbal places were
enoughtoshift i st enerso perceptions of the vowe
condition pdged more vowels as Australiaounding while listeners in the New Zeald
condition judged more vowets New Zealandounding.

The fndings of the studiespresented in this sectioare important to our
understanding of speecherception as well asto our understanding of how linguistic
information connectswith nonlinguistic information. They show that nonlinguistic
information about the speakesuch as his oher age, gendeor regional labelcanshift
perceptions of the acoustic information present in speech.

The sociophonetic studies cited in the previous sectiawe festablished that
speaketindexical information can be identified by the listener at the segmental level. In
their investigations the studies used synthesised speech which had male or female acoust
features. Therefore, the question arises whethenkss would be able to identify speaker
indexical information if they would not know whether the speaker was male or female.
This research attempts to fill in the gap in knowledge Ogressingthis question.
Furthermore, this research is innovative in afgproach since it uses natusalunding
genderambiguous speech to investigate perceptions of sp@akexical information.
Because one of the aspects of speech perception investigated in the thesis is the influenc
of visual cues on perception of indeai information, he following section provides a

short account of research on priming.

2.7 Priming

While the previous section discussed examples of sociolinguistic studies which used
priming, the present section discusses the concept of priitsalj sine two of the
experiments presented and discussed in this thesis use visual priming. Thus, an explanatic
of what priming is and how it works along with a brief review of priming studies showing
the automaticity of category activation and its influence @mdmn behaviour is presented

below.
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Bargh (2006: 54) and Barght al. (1996: 231) claim that socially complex
behaviour can occur automatically withaup er sondés conscious kn:
awareness of it happening. It takes place as a resuttightion of a concept or category
which can be triggerehly as little adeing randomly exposdd a stimulus. A stimulus can
be for example, a word; it can be visual or auditory. In turn, activation of a concept or
category results in activation of aitrar stereotypeDijksterhuis et al., 2000: 532) such as
for example, the elderly stereotype or the elderly trait. Activation of traits and stereotypes
furtheri nf | ue nc e s sogiah percepiiodsuas Iwslldas attitudes, responses and
behaviour (Bargtet al.,1996x 233;Blair & Banaji,1996: 1142Dijksterhuis et al., 2000:
532;Wheeler &Berger, 2007: 357).

As has been already mentioned, trait or stereotype activation is an automatic
processBarghet al.(1996: 125) argue that even brief exposuve to stimulj automatic
attitude activation in priming is a default statet Dijksterhuis (2013: 244) points out that
the |l ink between Aconsciousnesso and bel
Attention and consciousness are in fact separ@igksferhuis, 2013: 246). This
disconnection can be observed in a number of actions which are performed by individuals
unconsciouslyeven if some attention is needed to perform them.

There are two types of priming which lead to two types of peepif the
stimulus. Onas subliminal priming and the other supraliminal primitigg latter ofwhich
is used in two of the experiments described in the present thesis. While subliminal
perception occurs belothe level of consciousnessypraliminal perceptiors abovethe
level of consciousnes$his meanghatduration of exposure tthe stimulus is different in
subliminal and supraliminal rpming. In subliminal perception the individual sees the
stimulus for a fractin of a second, for examp® ms (Oyserma& Wing-Sing Lee, 2010:

267), although the duration may differ (Bargh & Chartrand, 2014: 319). After the prime is
shown, it is followed by another stimulus which masks the prime to etigitbe priming
is below the level of consciousness (Bargh & Qlaad, 2014: 319). As a result of this
manipulation, people are not consciously aware of the stimulus, and so even though the
senses acknowledge the presence of the prime, the individual is not able to report it
(Dijksterhuis et al., 2006: 881). In supraiminal perception, on the other hand, the
individual sees the stimulus long enough to be able to acknowledge it and is able to repor
it. Furthermore, Dijksterhuigt al. (2006:87) argue that the effecbf sublimind and
supraliminal priming giveidential results. Balconi and Ferrari (2012) also found
similarities between the results of subliminal and supraliminal priming. Balcoriemalri
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investigated perception of emotions from faces in subliminal and supraliminal priming.
Black and white faces shawg the emotiondhappy, sad, angygurprised, or neutral were
stimuli presented to participants for the duration of 30 ms in the subliminal condition and
200 ms in the supraliminal condition. Participants were instructed to pay attention to the
stimulus vhile their brain activity was recorded by EEG. The analysis showed similar
results in both priming conditions when perception of different emotional states was
concerned. Similar brain areas for negative and positive emotions were activated in
subliminal,as well as supraliminal priming.

The reasosifor choosing gpraliminal priming for the experiments in this thesis
were multiple.Supraliminal priming ismoreaccuratgBalconi & Ferrari, 2012, it results
in a stronger manipulation than subliminal pmgyiandits impact is alsstronger Bargh
& Chartrand, 2014: 318, 323)n addition, supraliminal priming is a wadktablished
method (Bargh et al., 1996; Dijksterhiéisvan Knippenberg, 1998 whereas subliminal
priming is often used to support the réswf supraliminal priming in the sense that it
provides additional evidence in support of how unconscious and automatic the perception
process wasBargh & Chartrand, 2014: 318).

Even though there is a substantial body of literature on subliminal grimin
applying it in Experiments 2 and 3 in this thesis was not necessary. When applying
subliminal priming we want to be absolutetertain that it affects the participant.
Therefore, individual recognition thresholds need to be discriminaethsk which
requires, for example, a lengthy adaptation t&krgh & Chartrand, 2014: 319). Thus,
Bargh and Chartrand (2014: 319) advocate using stimulus exposure of a brief duration.
However, there can be a possible issue with this approach. For example, a stiadulsis t
flashed for a short time may be overlooked by the participant if they happen to blink. In the
experiments in this thesis, it was important to ensure that the participant was exposed to th
visual stimuli rather thateaving thingsto chance. In adtion, the visual stimuli used in
Experiment 2 were detailed and showed gender, age and social class. Therefore, in order 1
ensure that participants were able to absorb all the information, it was decided to use
supraliminal rather than subliminal priming. participants vere unableto report the
images | could not have the certainty that the visual stimuli were perceived as expected.

A later experiment, byijksterhuis and van Knippenberg (1998) investigated the
influence of supraliminal priming omow participants performedntellectually Two
experimental groups of participants were instructed to think about a typical professor and
to write down their associations with the concept of a professor. One of the group® had
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minutes to do it whilst the ber hadnine minutes. The control group, on the other hand,
was not primed. Next, participants in both groups were askestigas from the game
ATri wiraslui Po testing them on their genet
participants primed with thstereotype of the professor had better results on the test than
participants in the control group. In addition, participants who were primechiher
minutes performed better thanrpeipants who were primed for twainutes.

Glaser (1992: 99) arguedatpictures in comparison to words havesteonger
priming effect.In a different experimenBarghet al. (1996) investigated the impact of
priming onbehaviour in social contexParticipants were subliminally primed with a black
and white image ofhe face of a young African American man. Subliminal priming was
expectedo automatically activate a negative stereotype of a Black male. The control group
were subliminally primed with a face of a young White male. Both groups of participants
were asked to ggform a mundane visual task. Throughout the duration of the task
participants were primed with an African Arean or White male facéfter 130 tials an
error message appeared on the screen saying the data were not saved and the participa
weretoldhey woul d need to start the task fro
Acomputer erroro and their facial expres
hidden camera. The results showed that participants primed with an African American
made face showed more hostility than participants primed with a White male face.

Another example ofan automatic supraliminal primingexperimentwas an
experimentn which genderstereotypesvere activated (Blair 8anaji, 1996). A thirdof
the primes werenale, athird female and a third gendeeutral. Primes were personality
traits or nontraits, for example a profession, an activity or object. Targets were male or
female names which needed to be categorised as male or female. The results showed that
the prime and the target were of the same gender, participants responded faster than if tr
prime and target were of the opposite genders.

Abbate et al. (2013) investigated the effect of supraliminal priming wihds
associated with helping peoplén the first experiment, after performing a scrambled
sentence test participts were asked to donate money to a student association helping
students in need. The results showed that in comparison with the neutral condition, in the
priming condition participats were more likely to donate money even though they were

students themselves.

71



Fergusondés (2008) stwudy is an exampl e
used. Participants were primed with woeds, tasteandhungry. The results revealed that
participantsd attitudes towards food were

Stenner et al. (2014) showed that motor processing as well as auditory perception
can be manipulated with the use of subliminal priming. Duaimgxperiment compres of
different tasks participants were primed subliminally. Primes and targets were arrows,
where primes pointed towards or away from the targets. Participants heard two tones ant
needed tgudge which wastte louder of the two. The results showed thatcompatiblity
of prime and target did not influence perceived loudness of the tones. However, it affected
par ti ci pan,tasdosowddnfprinces ana daygets wenecompatible listeners
reaction times were longer and when the primes and targets were com|istiolers
reaction times were shorter.

Priming has been also used irsaplines other than psychology, for exampie

sociolinguistics, which could be seenSection 26.2.

2.8 Tyneside English

The following section describébe cultural importancef Newcastle and Tyneside in the
North-East of England. The section alsatlinesphonetic variation infyneside English
with a specific focus on socialipdexed variants which have been used in the perceptual
experiments presented in this thesiBhe lbcalised variants discussed below are
sociolinguistically marked in terms of speaker gender, age and social class. It was decide
to use Tymside English phonetic variarits the following reasonsnl Tyneside English
vowels and stops can be realised usngumber of variants, as will béawvn in the
following section. Because Newcastle is considered to beuthg&al and economikub of
the North East regioof England its dialect has been extensively researcimeddescribed
(Beal et al., 2012; Dochegrt& Foulkes, 1999foulkes et al., 2005Milroy et al, 1994,
1994b; Watt, 2000; 2002; Watt & Allen, 20Q03Vatt & Milroy, 1999). Furthermore,
Tyneside English is stereotypically perceived as uhsan dialectspoken in all of the
North East Beal et al.2012;Pearce, 2009

In this thesis prceptions of Tynesidecalised variants were compared and

contrasted with perceptions of other localised variants used in the widerB&stihegion,
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or nonmarked norocalised variants. And so, localised vowebaronsonantal variants
were contrasted with nelecalised variants.

Newcastle is gort city formerly known for its coal and shipbuilding industrids
hasalsobeen the cultural centre of the Noast. Afterthe BBC was established in 1922,
Newcastlebecamean importantbroadcasting statigmepresenihg the NorthEast region
(Vall, 2011: 18). In 192%he BBC introduced broadcastvith regional accents and in the
second half of the twentieth centutiye Newcastle station broadcast some successful
programmes such a&/ot Cheor, Geordiebr Vox Pop(Vall, 2011: 17). When independent
commercial televisionin the shape offyne and Tees Televisiomas introduced in the
region in 1959, its studios weatsoset upin Newcastle (Vall, 2011: 41, 43).

After a period of economic recession following the closing down of collieries and
decline of heavy industrin the second half of the twentieth centuye NorthEast was
slowly revived. Tyneside took the lead also this tifflee Metro Centre, the largest retail
facility in the countrywas opened in Gateshead in 1986 and remained the largest shopping
centre in the country until the Westfield London centre was opened in 2011.

At present Nwc ast | e 6 s edsdatiore (Lantakter, i2807: 36). Recently
Newcastle ad Gateshead are being promoted as leisure and culture destinations trying to
appeal to wider audiences from the entire country. Whilst Northumberland Street is the
major shopping street in Newcastle, the banktheRiver Tyne, known as the Quayside,
hod a number of restaurants, bars and night clubs. The Baltic Centre for Contemporary
Arts can be found in Newcastle Quayside and Sage Gateshead, a music venue, on tt
opposite bank of the Tyne, in Gateshead Quays. There are museums and cultural centres
al of the NorthEast, for example Sunderland hhs Northern Gallery for Contemporary
Art. There is alsdhe Middlesbrough Institute of Modern Art. Nevertheless, Newcastle

remains theity with the highest number of cultural venues in the region.

Although the North-East has universitieancluding Durham, Teesside in
Middlesbrough and the University of Sunderland, Newcastle with its two universities,
Newcastle University and Northumbria University, has the higkasgient population.
Therefore, Tynesideti§ attracts people from other parts of thmegion in search of

employment

Great Britain is characterised by an abundance of local dialects. The North East of
England, withTyneside English being one of many spoken in the regsono different

However, aitsiders tend to have a distorted view of the North East. They seem to neglect a
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number of distinct dialects, such #ee Sunderland or Middlesbrough dialectbat are
present in the regigmand consider Tyneside English to be spoken anywhere tip (Beal

et al., 2Q2; Pearce, 2009). However, each of the dialects in the region is characterised by
distinctive phonetic features.

Variation in the use of some vowels and consonants is onaudifple cues
revealing social and regional characterist€she speakers within the North East (Beal et
al., 2012: 26). However, there is also considerable variation within Tyneside English in
terms of the use of phonetic variants. In fact, Tyneside English is characterised by an array
of localised phonetic vaants, which are marked sociolinguistically, as they are not only
gender but also ageand classspecific (Watt & Allen, 2003: 269). It is these features that
distinguish Tyneside speakers from speakeosn south of the River Wear ofrom
Teesside (Bealteal., 2012). It is also these features that distinguistakgye within
Tyneside EnglishTherefore, a set cfociallymarkedTyneside Englisivariants have been
selectedfor the purpose of this thesi¥he vowelvariablesare the FACE, GOAT and
NURSEvowels. The remaining variabl@svolve realisations othevoiceless plosives /p, t,

k/ in wordfinal and -medial positions.Ilt should be mentioned, however, that the
production studies cited below are not recest a result of which the patterns of use of
some of the variants may not be up to date.

Two perceptually prominent vowels in Tyneside English areFth@E and GOAT
vowels (Beal et al., 2012Vatt, 2000). Watt (200@002) lists three types of realisations of
the FACE andGOAT vowels and groups &m into monophthongs, centring diphthongs and

closing diphthongs. The most commordgcurring andhence leastmarked variants of

FACE and GOAT in Tyneside English are the monophthongal realisatipnsand[ a1 ]

These realisations are also found in otvemieties of North East English, and as such, are
non-localised(Beal at al., 2012: 31).

Monophthongal[ e anfl [ o &ar¢ found amongmale and female speakers of

different ages and social backgrounds in Tyneside English. The only exceptions are oldel

working-class male speakevsho use the centring diphthon@ ]; as a realisation of the
FACE vowel. Neverthelessoplder workingclass malesise[ eand[ o1 ] qui te f

themselvesThe GOAT vowel is realised as monophthongab, thé centring diphthorag
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[F] or the fronted monophthongid¥ 2Jn this groupof speakers (Beal at al., 2012; Watt,

2000, 2002; Watt & Milroy, 1999).

While the diphthongafACE andGOAT variants[> J;and[ 7 } are found in all of the
North East,in Tyneside Englishthey areconsidered to be traditional and dlkhioned,
and are most often used by older workoigss males (Beal at al., 201®%/att, 2000;

2002).[> ];can be also found in the speech of younger workiags males, although much

less frequently thammongolder working-class males (Watt & Milroy, 1999) ] is less

frequently used by other groups of male speakers than older walkisgones Faor
example, older middielass and/ounger workingclass speakers use it less frequently, and
younger middleclass speeers use it veryarely (Watt & Milroy, 1999).

The closing diphthongs afel, for FACE vowel, and[o ], for GOAT. Overall,[€]
IS not a common variant in Tyneside English, yet it is becoming more popular among
younger middleclass speakers. It is usedost often by young female midebtass
speakers, followed by young midettass male speakers (Watt, 2000). Both diphthongs

are also Standard English forms.

The closing diphhtondo ] is also widely used in other parts of the country. In

Tyneside Engsh, this realisation is used by young middlass speakers (Beal et al.,
2012 Watt, 2000. The fronted monophthongfl o bri the other hand, is largely found
amongmale speakers and is used most frequently by younger ratidie malesbut also
by olde and younger workinglass males. However, the variant is becoming less common
in general and female speakéesd torefrain from using it (Watt, 2000; Watt & Milroy,
1999).

Finally, Watt and Allen (2003: 269) andviereck (1968 69, 70) provide more
examples of the realisatiorf the GOAT vowel which makevowel contrast in Tyneside

Englishsill more varied. For exampl§} ];can be found in words likist> n] stone,[h> m]
homeand[bY n] bone,and[ aim Words likesnow[sna]i These pronunciations occamore

frequentlyin the speech ablder workingclass male speakers and are considered to be old
fashioned even byiereck(1968.

2 Although the fronted monophthondé¥ ik also used in other varieties of English, for example in Yorkshire

English Haddicaret al., 2013), for the purpose of thésearclit was treated as a localised variant.
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Another vowel associated with significant variability in the region isSND&SE

vowel, which can be realised as the localised retrdtiedronted][ Rand centralisef ]

(Beal et al., 2012ylaguire, 2007 Weatt, 1998;Watt & Milroy, 1999).
While the first variant is now rare and used mostly by older worklags male

speakers, the two other variants are more commonly used in Tyneside Engli§l than
The centralised & most commonandis also non-localised Watt (1998) and Wh &

Milroy (1999) point out that the fronted varightRis arked for age and gender, as it is

found mostly amongemale speakers, and especially younger midaihel workingclass

femaleswho use it more frequently th . ]

In general, localised vosV variants seem to be used by older and usually male
speakers. Younger speakers, especially females, tend to paridocalised variants,
which arewidely found across the region ane ttountry (Beal et al., 2012).

Furthermorepoverall, a decrease ithe use of localised, traditional forms can be
observed in Tyneside English (Watt, 2000). In their place, newregional forms are
beingadopted. The process leads to a reduction of the number of vowel variants in use anc
implies dialect levelling, wiih results inthe formation of a more uniform repertoire of
phonetic variation, one that is closer to other varietie®8ritish English (Watt, 2000;
2002). At the same time, tm@n-localisedforms new to the region seem to be less socially
and geographally marked.

The situation is quite the opposite in the case of consonant productions. Some
localised consonantal realisations seem to be becomargwidely used by speakers of
Tyneside Bglish (Beal et al., 2012: 45Dne of the characteristic featurethe North
East dialects is a wide variety of realisations of voiceless stops. For example, /t/ in
Tyneside English can be realised a® R variant, a glottalised stop, a pure glottal stop, a
fully released /t/or a pre-aspirated /t/ (Beal et al., 2@; Watt & Milroy, 1999)./p/ and /k/
arealsoglottalised, preaspirated or realised as glottal stops in Fyie English (Beal et
al., 2012;,watt & Milroy, 1999).

Word-final /t/ can be realised §§. This feature is commonly referred to a$ofR

and it is found in some restricted contexéeross word boundas, in intervocalic
position It can occurin a limited number of common verbs and Hexical words, for
exampleput on shut upor get off(Beal et al., 2012Buchstaller et al., 2013lilroy et al,
1994; Watt & Milroy, 1999: 30). Given the fadhat T-to-R is found most frequently
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among older workinglass female speakers and, to a lesser extangng younger
working-class females, the@cess is marked sociolinguistically (Watt & Milroy, 1999).

Another marked feature of Tyneside English is glottalisation or glottal
reinforcement of voicelss plosives (Beal et al., 2012; Docherty et al., 1997; Docherty &
Foulkes, 1999Milroy et al, 1994a; Milroy et al, 1994; Watt & Allen, 2003;Watt &
Milroy, 1999). Overall, glottalisation is a feature preferred by male speakers and it is found
in intervocalic positiorafter or before stop gam@and is realised aslaryngealised voican
words likefor example:city, bottle, wantedcopy, happylucky or local (Watt & Allen,

2003: 268). These variants are associated with a double articulaticas anuth they are

usually transcribed dsip], [\] and[WK] (Beal et al., 2012). At the same tinggottalised

variants, and particularly glottalised /p/ and, &ve claimed to be recessive (Docherty et
al., 1997: 306).

As far as glottalisation of /p, t, k/ in intervocalic position is conedr of the three
stops, /p/ is the most ofteralised as a glottalised stop, and while this realisation is almost
categorical for Newcastle male speakers, it is used by female speakers 58 per cent of th
time (Beal et al., 2012; Docherty et al., 19®i|roy et al, 1994).

Glottalised /t/ is also a significantly frequent realisation of /t/ in intervocalic
contexs. This feature is characteristic thfe speech oblder working-class male speakers
who use it 82 per cent diie time (Beal et al., 2012: 3Watt & Milroy, 1999). Female

speakers, on the other hand, 142 per cent of the time (Beal et al., 2012: 39).

Of the three stops, /k/ is glottalised the least often. Male speakers use the feature 8:
per cent of the time. Women, by contrast, s per cent of the time (Beal et al., 2012:
38).

Voiceless plosives in Tyneside English can be also realised as pure glottélstops

In Tyneside, /t/ is realised &4 more often thamre/p/ or /k/ (Beal et al.2012; Docherty

& Foulkes, 1999Milroy et al.,1994a; Milroy et al, 1994). While realisations of /t/ as
glottal stops are quite commonly used in southern parts of the North East region, in
Tyneside English this type of realisationmsinly found word-medially before syllabic /I/

(Beal & al., 2012). Apart from this context, intervocalic wangdial glottal stops are not
very canmon in Tyneside English, wheyeung speakers usetd some extentBeal et al.

2012: 46). According to Watt andilroy (1999), Milroy et al. (19948 andMilroy et al.
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(1994%), this realigtion most commonly occurs the speeclof young middleclass
females, who are also respinis for spreading the variant.

Glottalled /p/, on the other hand, is not very common in Tyneside English and
amounts to only 1 per neof use for male and female speakers. fightly more widely
used for example, in Sunderland and especially Middlesbrough, where it has been a
growingly popular variant among young femajeeakers (Beal et al., 20138).

As far as realisations ok/ as[J] are concerned, they have not been found in

Tyneside Eglish (Beal et al., 2012: 39).

Finally, realisations of worfinal prepausal voiceless stops as Jaspirated
variants, with /t/ beinghe most frequently praspirated of the three vabias, have been
reported in the North EasBéal et al., 2012Jones & Llamas, 208). These variants have
been also found in Tyneside English, where they are most frequent in youngsfé@male
speech (Docherty & Foulkes, 1999; Foulkes et al., 200&tt & Allen, 2003).

Table 2.1sets out the variables and their phonetic variants incluglisignmary of
sociolinguistic distribution®f these variantsThe table functions as a reference table for

the three experiments presented in the thesis.
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Variants

Speakers

Variants of the FACE vowel

[5];1 alocalised variant

most often used by older workigass (WC)

male speakers

[ eita]nonlocalised variant

used across all groups of speakers

Variants of the GOAT vowel

[ 11 a fronted monophthrwal

localised variant

most often used by younger MC males

also older and younger WC males

[ ] T an archaic localised variant

found in the speech of older WC males

[F] T a centring diphthongal localisg

variant

most often used by older WC males

[0 T1] a nonlocalised monophthongz

variant

used across all groups of speakers

Variants of the NURSE vowel

[ Rila]fronted localised variant

most often used by young MC and W
females, but also older WC females

[l§ 1 aretracted localised variant

most often used by older WC males

[0 1 a nonlocalised centralised variar

used across all speaker groups

Variants of word-final pre-vocalic /t/

[f7 TtoR

most often used by older WC female speak

[vt] T glottalised /t/

most often found in oldeMC and WC male

speech

Variants of intervocalic /t/

[vt] T glottalised /t- a localised varian

most often found in older MC and WC mg¢

speech

[V T glottalled /t/- a localised variant

most often used by younger MC femgd

speakers
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[t] T relesed /t/ i a nonlocalised| used across all speaker groups

variant

Variants of word-medial /p/

[vp] i glottalised /p/- a localised mMost often used by male speakers

variant

[p] © released /p/i a nonlocalised| Used across all speaker groups

variant

Variants of word-medial /k/

[Vk] T glottalised /k/, a localised variar] most often used by male speakers

[k] i released /k/, a nelocalised| used across all speaker groups

variant

Variants of word-final post-vocalic /t/

[ f t ]preaspirated ff a localised characteristic of younger female speakers

variant

[t] T released /t/, a nelocalised variant Used across all speaker groups

Table 2.1 Usage patterns of theFACE, GOAT and NURSE vowel variants in Tyneside
English followed by realisations of wordfinal pre-vocalic /t/, intervocalic /t/,
intervocalic /p/, intervocalic /k/ and word-final post-vocalic /t/ (Beal et al., 2012;
Docherty et al., 1997: 306; Docherty & Foulkes]1999 Foulkes et al., 2005 Milroy et
al., 1994a;Milroy et al., 1994f Viereck, 1968 Watt, 2000; Watt, 1998;Watt & Allen,
2003 Watt & Milroy, 1999).

Perceptions of speakardexical information from the variants described above are
presented in the following chapterlxperiment 1. At thesame time, Experimenti& the
first in the series of three experiments investigating perceptions of spedé&gical

information from gendeambiguous speech.
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3 Experiment 1

3.1 Introduction

The general hypothesis of this thesis is that spaakiexical information can be recered

by the listenefrom sociallycorrelatedohoneticvariants, which sound gendambiguous.
Previous research has investigated female and male voice identification (Biemans, 2000
Johnsonet al., 1999 Klatt & Klatt, 1990. Even though it has been established that
listeners are quite accurate at identifying adult female and male vdicesstill unclear

how listeners identify gender in the speech sighélinson & Babel, 2007). Literature
provides evidence thaundamenth frequencyimpacts onfemininity and masculinity
judgmentgFoulkes et al., 2010; Munson & Babel, 200Hhwever,there is also evidence

that voices perceived astereotypicdl female are not always characterised by high
fundamental frequencyi@hnsoretal., 1999 Klatt & Klatt, 1990).

It has been also reported that listeners are able to distinguish male from female
speakers in the absence of acoustic information normally found in speaker fundamenta
frequency (Assmann & Nearey, 2007; Coleman, 1971 bdub& Assmann, 2013; Lass et
al., 1975).These findings imply that parameters of the vocal tract are not the only factors
influencing whether a speaker sounds feminine or masculine, which further implies that
genderspecific acoustic information does mety exclusively on fundamental frequency.

Becausef undament al frequency is only on
identification, it is hypothesised that when speaamial information embedded in
fundamental frequency is not accessible to the listahes type of information can be
identified from other cues such as localised gewderelated phonetic variants.

Therefore, this chapter examines whether speaker gndetical information can
be identified at the segmental levdy investigatingand comparingperceptions of
speaketsocial information provided byyneside listeners and listeners from other areas of
the NorthEast region, the present chapter investigates and compares the perception o
speakessocial information in listeners with Higand low exposure to the dialect.

This experiment builds on earlier research on the perception of sped&gical
information in child speech (Foulkes et, @010). FollowingFroul kes et it&sl . 0
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hypothesised that listeners with high expes to the dialect and particular variant
realisations should be more sensitive to spealdexical information carried by these
variants. However, listeners with low exposure to the dialect are not expected to be able tc
access this informatiowith as nuch detail as listeners with higher exposdree present
research also goes further in investigating perceptions of spealeical information

than did Foulkes et al. (2010). In addition to speaker gender, it investigates perceptions o
speaker age ansocial class. The three types of speahkdexical information will be

discussed in detail in the Results section.

3.2 Method

3.2.1 Stimuli

A total of four voices were used to construct stimuli for this thesis. Two phoneticians, who
were not native speakers dfyneside English, recorded target stimuli using Tyneside
English variants and two other speakers recorded fillers used in the experiments. Speakel
were in their forties and mitlventies.

Stimuli selected for this thesis represent specific phonologmategts. Vowels
occur in three phonological contexts: wdnaally in open syllables, preceding a nasah
fricative. For example, the words in th@OAT group includedgrow, stone, dough, go,
homeandtoe Consonantal stimuli were also embedded in-syflable words, where the
variables under investigation occurred in intervocalic wuoetlial and final positions. All
consonants were adjacent to vowels, and so for example intth® Groupget off, put on
and shut upwere used, whereas in the glottatis&/ group,bottle, wantedand city were
found.

Preliminary tests with Adobe Audition 3.0 (Adobe, 2007) revealed that regarding
the range of possible pitch manipulation and the final outcome in terms of voice
naturalness, male voices gave better redhiésm female voices. In other words, when
working with male voices, it was possible to apply a wider range of pitch manipulations
before the voice started to sound unnatural. The results were less optimistic for female
voices, which would lose their natunaks before they started to sound gefaaibiguous.

Therefore, only male voices were used indRperiments
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The tokens were recorded in a recording studio to .wav sound files at a sampling
rate of 44.1 kHz and 16 bit mono resolution. All tokens wereipodated in Adobe
Audition 3.0 (Adobe, 2007) using the Pitch Shifter function to raise pitch and obtain the
effect of gendeambiguoussounding voice. In addition to preserving the tempo of the
samples, high precision and default appropriate settingssetreted. Pitch Shifter allows
changes in fundamental frequency (B§)semitones and cents, where 1 semitone is equal
to 100 cents. Each token was manipulated individually between 1.0 and 4.0 semitones. Th
average FO of target stimuli was 135 Hz.

For the purpose of the experiments presented in the thesis, spéakas shifted
to obtain the effect of a gendambiguoussounding voice. The algorithm implemented by
the Pitch Shifter in Audition allows the speech tempo to be preserved and the formant
values to be adjusted to changes in pitch (Adobe, 2007). Because this thesis investigate
the perception of localised phonetic variables in the absence of ggpwtgiicFO, the aim
was to manipulate only one of the phonetic cues, thaFQs,Preserving tempand
adjusting formant values to changes RO sustained other acoustic features of the
recordings. Furthermore, this approach allowed controllingFH@rand drawing more
specific conclusions about the acoustic cues responsible for perceptions of speaker
indexical information.

Nevertheless, obtaining gesreambiguous voices which soundatural is a
challenging task. Adjusting FF to changes in FO resulted in overall natural sounding voices
which in some cases may have sounded slightly unnatural in compdasoorn
manipulated human voices. Having said that, it shouldtl@ssedhat even if the voices
sounded somewhat unnatubgl usingthe approach described abgptlee potential issue of
the voices sounding robotic was avoided.

It should be pointed ouhat upon raising FO, male voices may seem to sound
younger than before manipulation. Female voices, on the other hand, may seem to soun
older. Thisinteractionbetween age and gender will be found in the experimental results
presented in the followinggpts of the thesis.

Another issue resulting from thexperimental design is thiact that one of the
speakers speaker B,s sometimesreported inthe statistical analysis as more female
sounding as well asmore middleclass soundinghan speaker AThis difference between
speakers A and B is an unintended outcome of having used more than one speaker whe
recording the stimuliFurthermorejt should not be expected to have both speakers sound
identical, and it might be inevitable that listeners woulal@ate their voices differently.
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Figure 3.1 below presents the interface of the Pitch Shifter in Audition with
exemplary settinggzigures 3.2 and 3.3 present the spectrogram and waveform of the word
stir before and after manipulation when FO was shiftg@.5 semitones.

VST Plugin - Pitch Shifter

E‘FFectPreset:' lv il Help

— Pitch Transpo

SE I
Semi-tones; « T

Cents: « 7 05— 75

Ratio: 1.1722

— Precision

(O Low Precision () Medium Precision (®) High Precision

— Pitch Settings

Splicing Frequency: 45.6  Hz
Overlapping: 27.60 %

[ Use appropriate default settings

m [C] Preroll/PostrollPreviews [ ©K | [ Gancel |[ cClose |

Fig. 3.1 The interface of the Pitch Shifter in Audition (Adobe, 2007).

0.04071

AR

0.1 Hz

0490522 Visible part 1.226304 seconds 1.71682
0.490522 | 0.735782

Fig. 3.2 The[ Rvarjantin stir. Before manipulation of FO.
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2047307

0.1993

-2.869-109

3671

0.1 Hz

1.363877 |
0683430 [0.683430 Visible part 1.365859 seconds 2050289 0683430

Fig. 3.3 The[ Rvar]antin stir. Shifted by 3.5 semitones.

All tokens were normalised for volume in Adobe Audition CS5.5 (Adobe, 2012) using the
Match Volume function. A single token was pselected and the remaining tokens were
matched in volume to the peelected token using the file total RMS (root mean square)
power function and limiting settings to ensure that the output files were not clipped or
ovely loud.

In one instance, token duration required elongation using the Stretch and Pitch
function in CS5.5. Previous shifting of FO resulted in a speeded up and unnatural output of
the token. While duration was stretched by 50 per cent using the iZoaaldesRalgorithm
built into Audition, pitch and speech characteristics were preserved.

At the end of the process, the naturalness and gemdeiguity of the stimuli and
fillers were judged by a male and a female sociophonetician with expertise in getdial
of North East England.

Theexperimentaise singlevord stimuli. The advantage of using single words over
connected speech is that listeners can focus with greater ease on the specific type c
information present in the acoustic signal (Munson, 20@7)he same time, this approach
allows the researcher to control for more parameters and therefore to draw more reliable
conclusions from the data when analysing which phonetic cues listeners rely on.

In constructing each stimulus, it was important newre that listeners responded
only to the variant under investigation, as opposed to any other segment of a word. This
was achieved by realising the variant of interest as localised, with all other segments being
as constant as possible.
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3.2.2 Measuring subjective judgements the Visual Analogue Scale

The present experiment investigates subjective evaluations of speaker age, gender ar
social class. Even though measuring subjective ratings based on attipdaens,
feelings, mood or sensory stimdeens to be quite a difficult task, a number of scales
have been developed to deal with it. One of such scales is the Visual Analogue Scale
(VAS).

VAS is a continuous scale. It is usually 100 mm long wittements every 1 mm,
making it in this way easy tanalyse the resultd/AS is usually horizontal, although
vertical versions can be found as well. Depending on the aim of the research when usinc
VAS, the numeric scale can be shown, or a straight line can be used iNgt&adas first
introduced inthe2206s as a tool to assess the ¢
Patterson, 1921). It was described in more detail by Aitken (1969), and ever since it has
been applied in clinical research, where it was used as -asself§sment tool for the
patients, at tb same time giving the clinicians an idea of how the patientgAeken,

1969: 17;Zealley & Aitken, 1969: 21 VAS has been widely used to assess pain or
fatigue, but also mood auality of life in patients with cancer, etéven thoughVAS has

been apopular tool to use in clinical research, it has not been used much in surveys
i nvestigating peopleds opinions or feeld]
was used by Llamas and Watt in a study of national attitudée BcottishREnglish bader
region where speakers6 attitudes were me
Munson (2011) used VAS to measure perceptual boundaries between fricagwvieg ar

that the technique allowed more detailed results to be obtained than usiimatigechoice
techniqugMunson, 2011: 2633).

Advocates of VAS argue thatsing the scale isnaefficient way of collecting
subjective evaluations and ratings from respondeMarghRichard et al., 2009).
Furthermorethe scale is easy to use and requlitle effort on the part of the respondent
(Ahearn, 1997). VASs also argued to be more flexible than a number of other known
scales which might be crucial in the case of subjective ratings. For examelef the
popular and widehused scales in sueys is the Likert scale (Likert, 1932), which usually
has 5 or 7 prelefined points from among which respondents can select their choices.
Unlike the Likert scale, VAS gives respondents more flexibility and independence in terms

of the choices of possiblatings. Rather than being restricted to anyge&ned points on
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the scale, respondents can use its entire length, which results in more precise
measurementsAftken, 1969;Llamas & Watt, 2014)At the same time VAS is a more
sensitive scale than a diste scale. Given that it increments by 1 on a scale frdf00

and is an interval scale, VAS has a potential to detect even small changes in ratings o
differences between respondents who share broadly the same point ofLldavay &

Watt, 2014:613). As a result, VAS measurements are fgrained whichenablesa
detailed analysid{(amas & Watt, 2014: 612, 613; Redinger & Llamas, 2015).173

In their study comparing VAS with a radio button scale and numeric input scale,
Couper et al. (2006) reportedathVAS took the longest to complete in comparison with
other scales (Couper et al., 2006: 243). Furthermore, they also found out that out of the
three scales, VAS was the one that was the most often skipped and left unrated by
respondents (Couper et al.paB: 243). This might suggest that VAS is actually a
challenging scale to use for respondents. Alsoance et al(2001) point out that perhaps
VAS might not be very easy for respondents to use. Nevertheless, the idea of VAS itself is
simple and can beevy easily explainedn fact, VAS is so readily accessible that it was
used with children as young as 9.8 years of age (Shields et al., 2003: 227). In their study
where children assessed the intensity of pain they could feel, Shields et al. (2008) notice
that older children, 11 to 14 years of age, with better developed abstract thinking, were
better at understanding VAS than were younger children, 5 to 10 years of age. Thus, it
seems that another criterion which should be fulfilled for VAS to be a siatssale is
t he r e s gbiitp o think irs abstract termsrespective of their age (Shields et al.,
2003:232).

Some fundamentatriteria need to be fulfilled in order for a VAS to be a valid
scale.The anchors at both ends of the scale neebetelearly definedAitken, 1969
Torrance et al.200]) and theyought to be unipolar rather than bipolar. Bipolarity
introduces semantic differential and, as such the scale is more difficult to grasp for the
respondentgWewers & Lowe, 1990: 228, 233Ripolar scales were used in research to
measuranood where the anchor points wefer example most happys. most depressed
(Zealley & Aitken, 1969 or happyvs. sad(Stern& Bachman 1991).Unipolar scales, on
the other hand, are often used to measiesstrength of painfor example. The anchor
points describe the two extremes of the feelimg:pain(no phenomenonys. the worst
pain | can imagindWewers & Lowe, 1990: 228).

Another issuewhich should be mentioned when discussing VAS is the faat th
interpretation of the anchor points as well as any point on the scale depends on the
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participantds experi enc eas yvalaswrestheattitdles loro we |,
beliefs. Thusthe interpretation of two seemingly similar or identical responsegstnm

fact differ across individualsEven though VAS has some clear advantagedividual
respondents might use the scale differently in terms of whether they use the entire length o
the scale, as desired by the researcher, or whether they use taily geints on the scale,

or even limit the scale to the two end points, in which case the benefits of VAS are largely
lost. Couper et al2006) andTorrance et al(2001) on the other handjraw attention to

the problem of respondents avoiding usingehd points of the scale. Rather than use the
entire length of the scale, the respondents might exclude these extreme values on the sca
from use, or they might tend to place their responses in the middle of the scale.

Because of the differences acrosers of VAS mentioned above, it is important to
normalise data from VAS before performing statistical analysis. The easiest way to do so is
to apply random effectashich account for variation within the participar{tf. Section
3.3.

This short overvier provides some pros and cons of using VA8vertheless, it is
believed thathe advantages of VAS outweigh its possible limitations. Thus it was decided

to implement the scale in the preserperiment

3.2.3 Procedure

The experiment was conducted in ladtory conditions and administeradSurveyGizmo
(SurveyGizmo, 2014). At the beginning of the experiment there was a short training
session during which participants familiarised themselves with the types of scales used ir
the experiment. Data from the itiang session were excluded from analysis. After the
training participants were given time to ask questions. A total of 531 siayhkd stimuli
and fillers were presented via headphones at a comfortable hearing level, one at a time
Each stimulus was plagieonce only. The entire session took about 90 minutes and there
were three fivaninutelong breaks during which participants were asked to complete a
Sudoku puzzle.

During the experiment, a visual representation of a stimulus diggdayed on
screen. Thesound was played after an image and scale were displayed. The onset delay fo

audio was about a second.
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Each target wordwas evaluated four times along fodimensions: perceived
speaker gender maleness and femalenesand perceived speaker age andialoclass.
These alternatives were presented in a moteer, in such a way that every stimulus was
rated along only one dimension per block and on all four of them in Ezteh target word

was followed by a filler word.

VAS

- Speaker femaleness
- Speaker maleness

- Speaker age

- Speaker social class

| Audio stimulusl

Listener's
evaluation

Filler

Fig. 3.4 Experimental procedure. The flowchart illustrates the process of speaker
femaleness, maleness, age and social class evaluation.

The role of the pictures was to help listeners with low exposure to Tyneside English
understand theecordings. The images also served as an additional element in the
experiment, which alleviated a possible feeling of boredom. In order to avoid visual
priming, to filler words, pictures excluded images of men or women except for two
instances. Care wassal taken to ensure that the pictures used in the experiment were not
associated with males or females. Images included photographs, drawings, cartoons an
computer icons. They presented objects, concepts or activities illustrating words played to
the listeers. Nevertheless, it could be argued that for some listeners some of the pictures
could ke associated with men or woméiar example, with the wordat, a picture of a bat

or a picture of a baseball bat was shown. Wltir, a picture of blurred birds imotion or

a picture of a blurred view through a windshield was shown. It could be argued that
participants may have stereotypically associated driving fast with men. The same might be
true for a baseball bat. A bowl filled with dough, however, might leeestypically
associated by some with women. However, associations of this type may depend on at

individual and his/her experience; as a result they may vary from person to person. The
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words were not tested for gender hiashe sense that it was not &sif any of thewords
were seen as activities objectstypically associated with men or women.

Listeners were instructed to listen to each stimuluseaaduate it using &isual
Analogue Scale (VAS) sliderith a 0 to 100 point scale, incrementing bypoint and
logging participant choices on thxeaxis. Listeners were also asked to go with their first

i mpressions and to not fAoverthinko their

The speaker is:

Definitely Definitely
female not female

Fig. 3.5 VAS scale for evaluating perceived speakeiemaleness. The target word is
blur.
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The speaker is:

Definitely

male

Definitely
not male

Fig. 3.6 VAS scale for evaluating perceived speaker maleness. The target wordpigt
on.

%= =
= 3
il

N

The speaker is:

A late teen

L& ] Retired

Fig. 3.7 VAS scale for evaluathg perceived speaker age. The target word [zt
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The speaker is:

Definitely Definitely
working not
class working
class

Fig. 3.8 VAS scale for evaluating perceived speaker social class. The target wordyet
off.

As can be noticed, the anchor points of the VAS were cleafiypeti and the concepts
formed the engboints of a continuum, for exampl@efinitely female- Definitely not
femaleor Definitely male- Definitely not male This was the reason for developing two
separate scales to evaluate speaker gender in the prgsemmnent.

Wording in each of the scales was colooded for the benefit of the participant.
Distinctive colours aimed to associate a particular colour with a particular scale.-Colour
coding was consistent, and so the femaleness scale used red wibrelinggleness scale
navy blue, the age scale orange, and the solaat scale green.

Stimuli were presented in a fixed order and the slider was reset to a midpoint
position on the scale after each evaluation. Additionally, the slider did not allotinfioitis
to be left unrated and so, in order to proceed, participants had to move it even if they
moved it backo where it was at the start.

Data were saved on an external server owned by the software provider.
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3.2.4 Participants

The main group of listeme who participated in the experiment were from Tyneside, and
so they were in the group of listeners with high exposure to the dialect under investigation.
Listeners were volunteers recruited from the undergraduate and graduate student bodies .
the Univesity of York and Newcastle University. The majority of participants recruited at
the University of York were in their first year, and thus had lived away from Tyneside for
about 6 months. Four of the York students were more advanced in their coursework anc
had lived in York longer, between 1 and 4 years. However, all of the students had family
and friends in Tyneside and visited home often. As far as participants from Newcastle
University are concerned, they had lived Byneside all their lives.

The comprison group of listeners were from other areas in the Nea#it of
England, excluding Tyneside. These listeners were recruited at the University of York and
University of Sunderland. They also had friends and family in the Neatt. The reason
for choasing participants fromthe wider NorthREast was thatperceptual differences
between the two groups of respondents were expdeétet though most of the phonetic
variants chosenfor the experimenare almost identical in the accents across the regmn
frequencyof use of these variants variasross the regiorkzor example, th€ACE variant

[>]; is more common inNewcastle, GatesheadSunderlandand Durham than in

Middlesbroughand Darlington (Beal et al., 2012: 30)Out of the three stops, /p/ is
glottalisatedvord-mediallymost often in Middlesbrough and Newcastle and the least often
in Surderland (Beal et al., 2012: 39)hilst glottalised /t/ is most common in Newcastle, it

is glottalisedk/ that is most frequent in Middlesbrough (Beal et al., 2012:83%he same

time, for example th&OAT variant[d is found only inNewcastle an@aesheadvhilst

other variants are found iBunderlandDurham Middlesbrough andarlington (Beal et
al., 2012: 31)It was assumed that these differenteshe frequencyf use of particular
variants wouldesult in perceptual differences of speaikelexical informétion carried by
the variants.

Listeners in both groups were close in age. With the exception of three members of
the Tyneside group, whose age range wa84£5he rest of the participants were aged 18
24. In the NorthREast group twentgix participants were aged 184, six were 384, and

one was 454.
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In the Tyneside group twenfpur female and seven male listeners participated in
the experiment. In the NorBast group twentpne listeners were female and twelve were
male. Although theie was to obtain a balanced sample of male and female participants,
this proved difficult in practice.

In terms of social background in the Tyneside group, 15 participants considered
themselves to be from a workiagass background and 16 described théveseas middle
class. In the NortlEast group 21 listeners had workiolgss backgrounds and Had
middle-class backgroursd

Only five participants in each of the groups claimed to speak a foreign language,
five of whom in total spoke more than one nmative language. Participants came from a
wide variety of fields, the most popular being speech and language therapy, history,
philosophy and psychology as well as English language and linguistics.

None of the listeners reported a hearing impairmenfibatsuffered from a mild
cold.

In the first stage of data collection each participant was paid £12 upon completion
of the experiment, while in the second stage participants were paid £10. This difference

resulted from funds available to the researcher.

3.3 Statistical Methods

Statistical tests in this thesis were carried out using the Itega( mixedeffects 4)
library in the software package (Bates & Maechler, 20)5Three types of mixeéffects

tests were applied in the thesis: linear, logistid ardinal regressiorMixed-effects have

been used in linguistics and psychology for some time now and their understanding has
been improving as well. As the name suggests, metktts models incorporate fixed and
random effects. They have some obviowwamtages over more traditional statistical
methods because they account forsbipject and bytem variation, that is, variation
involving participants and linguistic material, respectively (Barr et al., 2013: 256). On the
one hand, mixe@ffects deal wh variation across individual subjects while, on the other,
they make it possible to generate models reflecting trends in the population (Baayen, 2008
407). As a result, mixedffects produce more robust results.
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Random effects are elements which cawselom variation in the data (Baayen,
2013: 350). An example of random variation is individual differences between participants
(Barr et al., 2013). Therefore, applying random effects in the model is a way of dealing
with variation in the sampled populatiofror example, in Experiment 1 individual
participants varied in terms of threshold use of the Visual Analogue Scale (VAS) slider.
Some participants did not use the entire length of the scale, avoiding tpeiats] while
others used all of the scale amdew used only its end points. Applying random effects in
this case allowed for normalising the data and the differences across participants.
Additionally, individual respondents varied in their evaluations of the phonetic variants.
This variability stermed from differences in sensitivity to the linguistic material across the
population and was also accounted for by applying random effects.

An example of variation in the linguistic material is multiple observations per item
(Barr et al., 2013). In allfdhe experiments in this thesis, a repeated measures \éhs
design was implemented, which means that all stimuli were evaluated by all participants
and that there were multiple responses per participant, which resulted in clustering of the
data. Ths, to deal with clustering of the data as well as random variation, tkehpsct
and byitem random effects were applied (Baayen et al., 2008: 390; Barr et al., 2013: 263,
266). In fact, all of the models presented in this thesis, that is models agalgsial class
of the speaker as well as perceived age and gender of the speaker, accoustubpediy
and byitem random variation, whefstenerwas entered as random slopandaudioas a
random intercept.

Each participant was assigned a differateércept value and slope, which enabled
accounting for individual differences between participants in the perception of the phonetic
variants under investigation. Similarly, assigning a different intercept value to each audio
sample accounted for auegpecific idiosyncrasies, since audio sample had different
phonetic variants in them and were produced by two different speakers. The reason behin
choosingaudio sampleather tharword to account for bytem random variation was that
word was excluded fromhe analysis because it was not of interest whether any of the
lexical items themselves were perceived as more workingniddleclass sounding.

Barr et al. (2013: 258, 257) advocate making careful choices of the right random
effects for inclusion in th model as well agsing a maximum number of them. Overall,
adding random effects increases the power of the test (Barr et al., 2013: 261). In order tc
specify random effects correctly potential areas of clustering within subjects and items
should be condered (Barr et al., 2013: 262).
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As a rule of thumb, random intercepts,-dybject or byitem depending on the
design, should be applied when the experimental design enables multiple responses pe
participant (Barr et al., 2013: 263, 275). A model incoating random intercepts shows
how individuals differ from the mean. Thus, individual intercepts differ from the mean;
however, they do not differ from the mean intercept in their slopes. Instead, all intercepts
have the same slope. However, a model whygblies random slopes can tell us more. We
can find out whether there is large variability among participants in their evaluations of the
dependent variable. Unlike a model with random intercepts, a model with random slopes
enables variability in slopes @ss participants. In other words, random slopes tell us how
sensitive individual participants are to the measured variable (Barr et al., 2013: 260), anc
also how they differ in their sensitivity to the variable in question. Therefore, it is possible
to olserve how a specific word or phonetic variant is processed by an individual and how
the effect of the variant differs across participants (Baayen, 2008: 399). For example, a
high level of variability in slopes across subjects implies that the effect ofested
variable varies between subjects. However, it should be pointed out that in practice,
accounting for variation across participants by applying random slopes often reduces the
statistical significance of findings.

When performing a mixedffects analysis a stepwise backward or forward
approach can be applied. In this thesis, to find the-fiiestodel, a backward stepwise
selection of models was performed by removing fixed factors or interactions between
predictors which did not yield significargsults. The full model was tested first. In such a
model all fixed effects as well as interactions between them were entered and modelled a
fixed effects. However, if predictors or interactions between thame not statistically
significant in the fullmodel or any of the following ones, they were delebégikt, models
were compared by means of ANOVA to determine the-fitestodel to the datarhe way
to compare models to establish which of
information criteron (AIC) for each consecutive model. The lower the AIC, the less
complex the model and, as such, it is a bditeto the data (Baayen, 2013: 347). If
removing a predictor from a model reduces the AIC noticeably, this means that the
predictor was not relvant to the modelf it is the case that a predictor orteractions
between predictors were not significant, but thEC score still indicated that they
contributed to the model, such interactions are included in thdibesidel and reported

in the esults.
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Random effects from the full model stayed unchanged throughout the process of

fitting the best model to the data.

3.4 Results

This section presents and discusses the results of the perceptual experiment. First, th
FACE, GOAT andNURSE vowel variants are discussed in terms of perception of speaker
gender, age and social class. Next, results fw-R, glottalised voiceless stops and-pre
aspirated /t/ are presenteth fact, glottalised /t/ is investigated in two different
environments. When is investigated as afb-R variable, it is examined in the contexts in
which T-to-R occurs, that is, across word boundaries, in intervocalic position, in words
such agyet offor shut up(Beal et al., 2012Buchstaller et al., 2013lilroy et al, 1994b;
Watt & Milroy, 1999: 30) (cf.Section 2.8 The second environment in which glottalised
It/ is investigated is the same one in which glottalled and released /t/ occur, that is, word
internally, in intervocalic position, in words such @ty or water (Bed et al.,2012: 39;
Watt & Milroy, 1999) (cf. Section 38).

Within evaluations of each type of speak®texical information the results from
the Tyneside and NortBast groups of listeners were investigated separately.

As has been mentioned, in the gneisexperiment a VAS scale was implemented.
This was a continuous scale and so linear regression raffetts tests were applied to
analyse the data.

Depending on what the test was measuring, the dependent facttivepasceived
femaleness of the spea, theperceived maleness of the speaker,beceived age of the
speakerand finally the perceived social class of the speaKerorking-class or non

working-class). Possible fixed effects used in a linear regression included the following:

The phonett variant (number of variants depended onvingable
Speaker (A or B)
Listener (participant)

The gender of the listener (male or female)

A =2 =4 4 -

The social class of the listener (workiolgss or middleclass)
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In addition, a series of linear regression mpedigcts tests attempting to find statistical
differences between the two groups of respondents were carried out. In theshkalests,

exposurdghigh or low) was entered as a new fixed effect.

3.4.1 Analysis of listener perceptions of vowels

The following section focuses on evaluation of speakdexicatsocial information of
localised andhon-localisedvowel variants occurring in Tyneside English.

3.4.1.1Perceptions of the variants of the&=ACE vowel

Table3.1 presents patterns of use of #&CE vowel variants in Tyneside English.

Variants of thecACE vowel Speakers

[9];i alocalised variant most often used by older workikgdass (WC)

male speakers

[ eifahonlocalisedvariant used across all groups of speakers

Table 3.1 Usage patterns of the=ACE vowel variants in Tyneside English (Beal et al.,
2012; Watt, 2000; Watt & Milroy, 1999).

Figures 3.9 and 3.10 show evaluations of perceived speaker femaleness and maleness,
respectively. As can be seen, both variants were evaluated as overabnnadiéng Also,
the besffit logistic regression mixed effects models of perceived femaleness (3&ple
and maleness (Tabld.3) did not show a statistically significant difference between
evaluations of the two variants in terms of gender (maleness and femaleness). It can b
noticed that Figure8.9 and3.10 are mirror images of one another. This would imply that
listeners were consistent with their evaluations.

Furthermore, from the results presented in ghaphsit can be concluded that
evaluations provided by listenersese to reflect the results of the production studigesa(
et al., 2012; Watt, 2@ Watt & Milroy, 1999.
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Sounds definitely not female
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FACE variants = evaluation of speaker femaleness

[13] [&]
Sounds definitely female

Fig. 3.9 FACE localised [2]; and non-localised[ ewarjants -- evaluation of speaker
gender. Tyneside group.

Sounds definitely not male
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Sounds definitely male

Fig. 3.10 FACE localised[Y];and nortlocalised[ ewarants -- evaluation of speaker
gender. Tyneside group.
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Fixed efects Estimate Std. Error | t value Pr(>|t)) Sig.
(Intercept) 73.661 7.057 10.438 <.001 el
Variant[b ], -3.495 8.575 -0.408 0.7043

Listener gender -15.069 7.944 -1.897 <1

(Male)

Table 3.2 Bestfit li near regression mixed effects model of perception of speaker
femaleness for variants of theFACE vowel, where[? ];is a localised variant compared

against the nonlocalised[ e Rahdom slopes werdl + variant | listener) and random
intercepts were (1 | adio). Number of observations (N)=186; Listener=31. Tyneside
group.

Comparison of models showed that the Hishodel to the data for perceived femaleness
of the speaker includedariant as well asgender of the listeneras fixed effects (Table
3.2). The same fixed effects were used in the Hfieshodel to the data for perceived

maleness of the speaker (TaBl8).

Fixed effects | Estimate Std. Error | tvalue Pr(>[t]) Sig.
(Intercept) 23.070 7.029 3.282 <.05 *
Listener gende| 11.453 8.527 1.343 <1

(Male)

Table 3.3 Bestfit linear regression mixed effects model of perception of speaker
maleness for variants of theFACE vowd, where [2];is a localised variant compared

against the nonlocalised[ e N186; Listener=31. Tyneside group.

100



Sounds definitely not female
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FACE variants — evaluation of speaker femaleness

(18] [e]

Sounds definitely female

Fig. 3.11 FACE localised[>];and non-localised[ ewar]ants -- evaluation of speaker
gender. North-East group.

Figure 3.11 presents evaluations of perceived femaleness of localisethardcalised

FACE variants. This time, evaluations are provided by N&dst listeners who comprised

the comparison group. As can be noticed, the NBetst goup evaluated both variants as
more definitely not fematsounding (Fig. 3.11by comparison with Tyneside listeners
(Figs.3.9 & 3.10). On these grounds an argument could be put forward that perhaps North
East listeners were ghtly less sensitive to spkerindexicalinformation carried by the
segments than Tyneside listeners. Furthermore, it is often the case that people tend to judc
localised variants as mas®unding. Nevertheless, statistical analysis of perceived
femaleness for the NortRast grop of listeners showed no effect of the variant (Table

3.4).
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Fixed effects | Estimate Std. Error | t value Pr(>|t)) Sig.

(Intercept) 79.848 5.852 13.644 <.001 el

Variant[>]; -5.481 7.054 -0.777 0.476

Table 3.4 Bestfit linear regression mixed effects model of perception of speaker
femaleness for variants of theFACE vowel, where[? ];is a localised variant compared

againg the non-localised[ e N198; Listener=33. NorthEast group.

Mixed-effects linear regression comparing the Tyneside and Nkash groups of listeners
showed no statistically significant differences in terms of the perceived maleness of the
speaker whe the FACE variants were investigated. As far as the perceived femaleness of

the speaker in the two groups was concerned, the results showed no effect of phoneti

variant (Table3.5). However, there was a tendency to evalyatg as more female

sounding vhen listeners belonged to the group with high exposure to the dialect (p<0.05

Fixed effects Estimate Std. Error | t value Pr(>Jt|) Sig.
(Intercept) 83.445 6.526 12.786 <.001 el
Variant[]; -4.542 7.710 -0.589 0.586

Listener gender | -11.431 5.008 -2.282 <.05 *
(Male)

Dialectexposure| -9.910 4.579 -2.164 <.05 *

Table 3.5 Bestfit linear regression mixed effects model of perception of speaker
femaleness for variants of theFACE vowel, where[? ];is alocalised variant compared

against thenon-localised[ e N3382; Listener=64. Tyneside and NorttEast groups.
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Fig. 3.12 FACE localised[»];and non-localised[ ewar]ants -- evaluation of speaker
age. Tyneside group.

In terms of the perceived age of speakers Fip), the results show that the localised and
nonlocalisedvariants were judged equally in the middle range of the scale, which might
imply that most participants found the voices to be mestounding. Furthermore, the
spread of evaluations would suggest that listeners varied considerably in their perceptions

This was confirmed by the statistical results presented in Bahld he results show that

there was a tendency for the localisediarat [ ]; as well as theonlocalised[ eto be

evaluated as older sounding. However, the results were not significant. T inestel

to the data included variant and speaker as fixed effects.

Fixed effects | Estimate Std. Error | t value Pr(>|t|) Sig.
(Intercept) 38.075 11.496 3.312 <.05 *
Variant[>[; 0.397 11.361 0.035 0.974

Speaker (B) 21.241 11.907 1.784 0.172

Table 3.6 Bestfit linear regression mixed effects model of perception of spkar age
for variants of the FACE vowel, where[? ];is a localised variant compared against the

non-localised][ e N3186; Listener=31. Tyneside group.
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Fig. 3.13 FACE localised[>];and non-localised[ ewarjants -- evaluation of speaker
age. North-East group.

Evaluations of speaker age show that N&#st listeners found the tweACE variants,

and especially the localisefp], to be slightly youngesounding in comparison to

Tynesidelisteners(Fig. 3.13) While perhaps in the case [0f]; we can notice aggender

interaction(cf. Section3.2.1) the nonrlocalisedvariant is characterised by a wide spread
of evaluations, indicating that speakers of any age could usEalile 3.7 presents
statistcal resuls for evaluations of speaker age in the N&#st group of respondents.
Variant and speakerwere entered as fixed effects in the Hésmodel. The spread of
evaluations was so larg€i@. 3.13) thatthere was no effect of variant on perception of
Spealer age.

Furthermore, no statistically significant results between the Tyneside and North

East groups were reported in terms of the perceived age of the speaker.
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Fixed effects | Estimate Std. Error | t value Pr(>[t]) Sig.
(Intercept) 40.07 12.47 3.212 <.05 *
Speaker (B) 19.12 12.91 1.481 0.235

Table 3.7 Bestfit linear regression mixed effects model of perception of speaker age
for variants of the FACE vowel, where [ ];is a localised variant compared against the

non-localised[ e NJ198; Listener=33. NorthEast group.

As far as perceptions of speaker social class are concerned, it can be noticed that in th
Tyneside group of respondents the localipel was found to sound more workingjass

(Fig. 3.14) which corroborates the findings of the production studies. By contrast, the pan
northern varianf ewa$ found to be less workirgass sounding when compared with the
localised variant. Furthermore, when taia closer look at thgraphit can be noticed that

the [ evardant is characterised by a considerably wide spread of evaluations, including
working-class judgements as well as nearking-class judgements. What is interesting,
especially in comparison ith the FACE results obtained for gender and age, is that
participants seemed to be quite sensitive to the soleiss characteristics of the speakers.

As far as statistical analysis is concerned, the-fitestodel to the data includedariant,

speakerand genderof the listeners as fixed effects (Tal3®). A linear regression mixed
effects test showed a statistically significant difference (p<0.01) between evaluations of the

localised varianf> ]; and pamnorthern varianf ein terms of speaker socialass (Table
3.8). The localised> ];was more likely to be evaluated as workirigss in comparison to

[ e in hddition, the results show that when gender of thdistenerwas male, there as a

higher probability of variants being evaluated as wordlags (p<0.01).
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Fig. 3.14 FACE localised [2];and non-localised[ ewar]ants -- evaluation of speaker
class. Tyneside group.

Fixed effects | Estimate Std. Error | t value Pr(>Jt|) Sig.
(Intercept) 40.375 5.373 7.514 <.001 o
Variant[]; -21.656 4.684 -4.623 <.01 o
Speaker (B) | 8.621 4.273 2.017 0.137

Listener gender -14.637 5.240 -2.794 <.01 *
(Male)

Table 3.8 Bestfit linear regression mixed effects model of perception of speaker social
class for variants of the FACE vowel, where[>]; is a localised variant compared

against thenon-localised[ e N=J186; Listener=31. Tyneside group.
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Fig. 3.15 FACE localised[>];and non-localised[ ewar]ants -- evaluation of speaker
class. NorthEast group.

Evaluations of speaker socielhss show that the NortBast group also found the two
variants distinctly different (Fig3.15). However, NorthEast listeners did not vary in their

perceptions from Tyneside listeners. While localif2yf was found to be workinglass

sounding, the panorthern] ewa$ evaluated as less workinlgss soundingyith median

evaluations around the midpoint on the scale.

Fixed effects | Estimate Std. Error | t value Pr(>Jt|) Sig.
(Intercept) 40.609 5.997 6.771 <.001 o
Variant[]; -24.797 6.245 -3.970 <.01 o
Speaker (B) 10.696 5.344 2.001 0.139

Listener gende | 0.379 4.717 0.080 0.936

(Male)

Table 3.9 Bestfit linear regression mixed effects model of perception of speaker social
class for variants of the FACE vowel, where[>]; is a localised variant compared
against thenon-localised[ e N198; Listener=33. NorthEast group.
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In evaluations of speaker social class the -besnhodel for the NorthEast group of
respondents includedariant, speakerand listener genderas fixed effects (Table.9).

Even thoughspeakerandlistenergenderwere not significant factors, they contributed to

the model. The results show that among the NBekt group of respondents the localised
variant was found to be more likely to be rated as having been spoken by a more -working
class sounding speaker (p<0.01). In this respect, the two groups of respondents did no
differ at all. This was further confirmed by a mixed effects linear regression test comparing
the two groups of respondents, whereby no statistical differences werel. foun
Nevertheless, it seems that listeners in both groups were quite sensitive teclassial
information present in thialkeisdspeech.

3.4.1.2Perceptions of the variants of theGOAT vowel

Table 310 presents patterns of use of tBOAT vowel variants in Tyngde English.

Variants of theGOAT vowel Speakers

[F 17 a fronted monophthong; Most often used by younger MC males

. . also older and younger WC males
localised variant

[ i]1 an archaic localised variant found in the speech of older WC males

[l i a centring diphthongal localisg most ofterused by older WC males

variant

[ oi & nonlocalised monophthonga| Used across all groups of speakers

variant

Table 3.10 Usage patterns of theGOAT vowel variants in Tyneside English (Beal et
al., 2012; Watt, 2@0; Watt, 1998;Viereck, 1968.
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Fig. 3.16 GOAT localised[@,] j] &nd [} and non-localised[ oviarjants i evaluation
of speaker gender. Tyneside group.

Figure3.16 presents evaluations of spealgender of the three localis&DAT variants. It
seems that listeners found the fronted monophthongal and archaic variants to be ven

similar-sounding in terms of perceived speaker femaleneghat is, as not female

sounding. The centring diphthorigr} received the widest spread of evaluations in the

second quartile, which might suggest that listeners did fimot the variant to be

particularly male soundin(fFig. 3.16). Finally, thenonlocalisedvariant] owa$ found to
be overall not female soundingbait less so than the fronted monophthong@l &and

archaid ;] variants.
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Fixed effects | Estimate Std. Error | t value Pr(>|t)) Sig.
(Intercept) 68.435 7.626 8.974 <.001 ol
Variant[@ ] 4371 12.981 0.337 0.745

Variant[ j] T |5.984 13.238 0.452 0.662

Variant[ f] -7.677 13.261 -0.579 0.577

Listener genden -17.571 7.280 -2.413 <.05 *
(Male)

Table 3.11 Bestfit linear regression mixed effects model of perception of speaker
femaleness forvariants of the GOAT vowel, where[&,] j] &nd [F] are localised

variants compared against thenon-localised [ a INE372; Listener=31. Tyneside
group.

In the besfit model investigating perceived femaleness of the speakariant, and
listener gendr were entered as fixed effects (Talddl). While variant yielded no
statistical effectsome effect of théstenergenderwas reported. The variants were more

likely to be evaluated as female when the gender of the listener was male (p<0.05).

Fixedeffects Estimate Std. Error | t value Pr(>|t|) Sig.
(Intercept) 34.510 7.167 4.815 <.001 *hk
Variant[& ] -7.172 13.199 -0.543 0.600
Variant[ ,|] T -6.397 13.324 -0.480 0.642

Table 3.12 Bestfit linear regression mixed effects model of perception of speaker
maleness for variants of the GOAT vowel, where [@,][ ;] &nd [[] are localised

variants compared against thenon-localised [ a INE372; Listener=31. Tyneside
group.

In the Tyneside group of respondents, in the-bestodel to the data of perceivagpeaker
malenes®nly variantwas enteed as a fixed effe¢Table3.12). However,variantwas not

reported to be statistically significant.
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Fig. 3.17 GOAT localised[&,] j] &nd [} and non-localised[ oviarjantsi evaluation
of speaker gender. NorthEast group.

The fronted monophthongf , which is mat often used by younger mideitass males

but also older and younger workirgass males, was evaluated as more definitely not
femalesounding by NortkEast listeners than it was by Newcastle listeners (Bid6. &

3.17). The archaid ;],1on the other handyas rated as more female sounding among the

North-East group of respondents in comparison to the Tyneside ratings. The centring

diphthong[ [ ]}, us&l most often by older working class males, was evaluated as less female

sounding by the NortEast group of respondents. Finally, thenlocalised[ b Wwas

evaluated as less female soundifg. 317) by the NorthEast group.
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Fixed effects Estimae Std. Error | t value Pr(>|t)) Sig.
(Intercept) 70.571 7.596 9.291 <.001 ol
Variant[ff ] 9.172 14.037 0.653 0.531
Variant[ ] i -1.362 14.347 -0.095 0.927
Variant[ ] -7.536 14.242 -0.529 0.610

Table 3.13 Bestfit linear regression mixed effects model of perception of speaker
femaleness for variants of theGOAT vowel, where[& ][ j] Bnd [[F] are localised

variants compared against thenon-localised [ a IN}396; Listener=33. NorthEast
group.

As far as the statistical results for pevesl femaleness among the NeEast group of
respondents are concerned, the {iesnodel was the simplest model which included
variantas a fixed effect (Tabl@.13). As can be noticed, none of thhaneticvariants had

a significant effect on evaluations of speaker femaleness. The results for perceived
maleness in this group of respondents are reported in Bablebelow. As before, no

effect forvariantwas found

Fixed effects Estimate Std. Error | t value Pr(>|t)) Sig.
(Intercept) 32.818 8.348 3.931 <.01 *
Variant[ff ] 16.451 19.219 0.856 0.432

Variant][ ;] i -16.437 16.417 -1.001 0.345

Variant[ ] -0.545 16.561 -0.033 0.974

Table 3.14 Bestfit linear regression mixed effects model of perception of speaker
maleness for variants of theGOAT vowel, where [@,][ ;] &nd [] are localised

variants compared against thenon-localised [ a IN}396; Listener=33. NorthEast
group.

Listeners foud the localised and archaic variafd Jand [ ;] to be overall male

sounding, which is consistent with the results presented for evaluations of perceived

femaleness. Hoewver, as can be seen in Figuré73 the spread of evaluations shows that
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some listaeers found these variants to be altogether fers@lmding. As far as evaluations

of the[ [} variant are concerned, a spread of evaluations that is noticeable especially in the
second and third quartiles (Fi§17) suggests that listeners had quite \é@hperceptions of

this variant and some of the listeners did not have a strong association with the variant a

being male sounding.

As far as statistical differences between the Tyneside and -Haghgroups of
listeners are concerned, no such differerveese reported fothe GOAT variants either in
the case of perceived femaleness or with respect to the perceived maleness of the speaker
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Fig. 3.18 GOAT localised[@,] i] &nd [ ]} and nonrlocalised[ $variants i evaluation
of speaker age. Tyneside group.

The results for perceived speaker age among the Tyneside group of respondents seem to

reflecting the findings of the production studies only to a limégtent. While thenon

localisedvariant[ p and the localisedariant[( fvere found to beni general mature
sounding the ealuations of the localisedariant[ ] and the areaicvariant|[ ;i were not

as clearcut. Even though the evaluations[@gf} and[ ;] show a significant dispersion of

ratings in the second quartile, the median itself is located towards the end of the scale
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which means that the variants were generally perceived assadeding. This, in turn,
correlates with the findings ofhe production studies. This finding is particularly

interesting when compared with the results of the gender evaluation of this variant. Of the

four GOAT variants,[ f} was judged as somewhat fematsunding by the highest number

of respondents. This liskwith the fact that the same variant was perceived as old
sounding. This is the first instance of a possibteractionbetween perceived speaker age
and gender identified in this experimgot. Section3.2.1). It will be investigated in the
following sections whether more examples of sutkractioncan be reported.

As far as age evaluations of the arcHaii] are concerned, a spread of evaluations
can be noticed, especially in the second quartile (Bif8). This might suggest that
listeners did not necessarily have any strong associations of this variant with older
working-class males simply becausetbé young age of the listeners and the fact that the
variant was already recessive in the mid late1990s. Nevertheless, the median

evaluation is towards the end of the scale, which shows that the majority of respondents

perceived in a similar way toetlfr ] variant.

Fixed effects Estimate Std. Error | t value Pr(>|t|) Sig.
(Intercept) 48.042 4.272 11.245 <.001 *hk
Variant[& ] -3.074 6.323 -0.486 0.639

Variant][ ;] i 4.265 7.268 0.587 0.567

Variant[ ] 13.781 7.020 1.963 <1

Table 3.15 Bestfit linear regression mixed effects model of perception of speaker age
for variants of the GOAT vowel, where [@,][ ] Tnd [F] are localised variants

compared against thenon-localised[ a N3372; Listerer=31. Tyneside group.

As far as statistical results for evaluations of speaker age are concerned,-frievimaist|

to the data in the Tyneside group of respondents was the simplest model inchrchng
as a fixed effect (Tabld.15). Except for a sfjht tendency for the centring diphthopg ]

to be heard as having been spoken by an older speaker, none of the variants had

significant effect.

114



Sounds retired

GOAT varants — evaluation of speaker age

] 1 ]
o - —_— —_— —_— —_—

©] fie] [wa] 0]

Sounds late teen

Fig. 3.19 GOAT localised[&,] j] &nd [} and non-localised[ variants i evaluation
of spealer age. North-East group.

The evaluations of speaker age among the Noast group of respondents present
interesting results (Fig3.19). Except for thenonlocalisedvariant, NorthREast listeners

judged all the localised variants as youngeunding than did Tyneside listeners. The
largest difference in evaluations can be noticed for the archaic diphfhilnthen the
localised[( Jand finally the centring diphthonigr}. While the non-localised| b was
evaluated around the mrdnge of the scale, which might suggest that the voices were
perceived as mature yet yousgunding, the other two variantscalised[(¥ &nd[ i, 1
which were also evaluated as definitely msbeinding, were rated as youngeunding

than[F}and[ &1

These results might suggest that listeners with low exposure to the variants under

investigation might be even more proonedtie agegender effect discussed earlier.
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Fixed effects Estimate Std. Error | t value Pr(>|t)) Sig.
(Intercept) 47.667 4.440 10.737 <.001 ol
Variant[@ ] -13.761 7.824 -1.759 0.110
Variant[ ] i -13.580 7.935 -1.711 0.117
Variant[ 10.0L7 7.542 1.328 0.218

Table 3.16 Bestfit linear regression mixed effects model of perception of speaker age
for variants of the GOAT vowel, where [&,][ i] &and [F] are localised variants

compared agairst the non-localised[ a N3396; Listener=33. NorthEast group.

Table3.16 presents the be§it model to the age data for the No#ast listener group. The

model was simple, wine the only fixed effect wagariant As can be noticed, none of the

variarts had a statistical effect upon the evaluations of speaker age. As may be,réalled

results in the Tyneside group (Tald45 were almost identical. Furthermore, among the

Tyneside and NortlEast groups of listeners no statistically significant déifces were

reported for th&sOAT variants in terms of perceived speaker age. Thus, the two groups of

respondents did not differ in their perceptions of speaker age.

GOAT variants = evaluation of speaker class
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Fig. 3.20 GOAT localised[d,] j] and [} and non-localised[ variants i evaluation
of speaker social class. Tyneside group.
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As far as perceptions of tl&OAT variants in terms of speaker social class are concerned,
it can be noticed that once again, Tyneside listeners ggte sensitive to speaker social

indexical information ermmded by the phonetic variants under investigatiolned to a

varied degree (Fig..20). A closer look at Figur&.20 reveals that the archajci] &nd
local [ ] variants were, in fact, evalteal as workingclass sounding. While the localised

[@ Jvas found to be much less workinpss sounding than the other two localised

variants, it was also perceived to be more worddlags sounding in comparison with the

nortlocalisedvariant[ § Onceagain, it seems that the listeners were quite sensitive to

sociatclass information in the case of the archaic variant.

Fixed effects Estimate Std. Error | t value Pr(>|t|) Sig.
(Intercept) 34.428 4.634 7.429 <.001 ok
Variant[& ] -7.670 6.709 -1.143 0.285

Variant[ ,|] i -23.960 6.851 -3.497 <.01 *x
Variant[ |F] -26.754 6.388 -4.188 <.01 **
Speaker (B) 15.361 5.562 2.762 <.05 *

Table 3.17 Bestfit linear regression mixed-effects model of perceptionof speaker
classfor variants of the GOAT vowel, where[&,] :i] &nd [F] are localised variants

compared against thenon-localised[ a N3372; Listener=31. Tyneside group.

As far as statistical results for speaker class in the Tyneside group ohdests are

concerned, the befit model to the data includedariant and speakeras fixed effects
(Table 3.17). It can be noticed that two of the localised variatttg, archaic[ ;] and
localised[ [ } were significantly more likely to be perceived @img been produced by a

working classspeaker (p<0.01). In addition, an effect gmreakerwas reported. That is,
when words were produced by speaker B, they were more likely to be seen as having bee

uttered by a less working classunding person (p<G&G).
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Fig. 3.21 GOAT localised[@,] j] &nd [} and non-localised[ variants i evaluation
of speaker social class. NortfEast group.

Fixed effects | Estimate Std. Error | tvalue Pr(>|t|) Sig.
(Intercept) 34.275 3.780 9.067 <.001 ok
Variant[F ] -16.187 5.342 -3.030 <.05 *
Variant[ j]i |-21.901 5.335 -4.105 <.01 o
Variant[ ] -23.478 5.169 -4.542 <.001 ok
Speaker (B) 7.678 4.043 1.899 <1

Table 3.18 Bestfit linear regression mixedeffects model of perception of speaker
social class for variants of theGOAT vowel, where[&, ] ] &nd [F] are localised

variants compared against thenon-localised [ a iIN}¥396; Listener=33. NorthEast
group.

For the NorthEast group of participants the béistmodel to the speakesocialclass data

included variant and speakeras fixed effects (Tabl&.18). It can be noticed that the

localised[ r ] was the most likely to be evaluated as having been spoken by a working

class speaker (p<0.001). Right behind it was the archaic v@rign{p<0.01) and finally
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the last localised variafi¥ {p<0.05). Thus, all localised variants were more likely to be
evaluated as having been uttered by a workiags speaker in comparison to tnan
localised[ o THese results show that although bothugsoof respondents were sensitive

to the sociaklass information mcoded bythe variants, it seems that the results obtained in
the Tyneside group of listeners (Taldd7) reflected findings of the production studies
more adequately than the results mpd for the NorthEast group of listeners (Table
3.18). Nevertheless, a mixed effects linear regression test showed no statistically

significant differences between the two groups of listeners.

3.4.1.3Perceptions of the variants of theNURSE vowel

Table3.19 presents patterns of use of tidRSEvowel variants in Tyneside English.

Variants of theNURSEvowel Speakers

[ Ritalfronted localised variant most often used by young MC and W
femalesbut also older WC females

[I§ 1] a retracted localised variant most often used by older WC males

[(F ] anorHocalisedcentralised varian| used across all speaker groups

Table 3.19 Usage patterns of theNURSE vowel variants in Tyneside English (Beal et
al., 2012; Wat & Milroy, 1999; Watt, 1998).
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Fig. 3.22 NURSE localised [I§ ,][ R &n§l non-localised [(@ Variants -- evaluation of
speaker gender. Tyneside group.

The final vowel investigated in the experiment is MI@RSE vowel (Fig. 3.22). When
looking at Fig.3.22it can be noticed that in the Tyneside group of respondents the fronted

variant[ RBwa$ evaluated as more female sounding than the retracted yarignt

Fixed effects | Estimate Std. Error t value Pr(>t) Sig.
(Intercept) 65.973 7.020 9.398 <.001 Fxk
Speaker (B) |-14.304 6.944 -2.060 <1

Listener -16.844 9.610 -1.753 <1

gender (Male)

Table 3.20 Bestfit logistic regression mixed effects model of perception of speaker
femaleness for variants of theNURSE vowel, where[ld 3nd[ Rdre]localised variants

compared against thenon-localised[& . N=372; Listener=31. Tynesidgroup.
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Regarding the statistical results of perceived femaleness of the speaker in the Tynesids
group, the besfit model to the data includedhriant, speakerandlistenergenderas fixed
effects (Table3.20). None of the phonetic variants or otherdicéors had a significant
effect on evaluation of speaker femaleness. However, there was a slight tendency toward
evaluating the speaker as more fersdanding when the words were produced by speaker
B. There was also a tendency among male responderatetthe speaker as more female
soundng. A closer look at Table.31 shows that the statistical results reported for the
perceived maleness of the speaker differed from the results for perceived femaleness. Thi

is the first instance of such discrepamtyerms of perception of speaker gender. The-best
fit model includedvariant andspeakeras fixed effects. While the retracted varigiat Jas
more likely to be rated as having been spoken by a male speakedgp for the fronted
variant[ Rthi§ was only aslight tendency. It is worth pointingut that these findings are
in line with the results of the production studies. Furtheemtire effect of speaker voice

was reported. When words were produced by speaker B, listeners were more likely to se
them as having been produced by a less definitely-smlading speaker.

Fixed effects | Estimate Std. Error | t value Pr(>|t|) Sig.
(Intercept) 38.458 6.149 6.255 <.001 *rk
Variant[lé" ] -15.156 5.968 -2.540 <.05 *
Variant] R 1 ]|-14.703 6.492 -2.265 <1

Speaker (B) 17.030 5.161 3.300 <.05 *

Table 3.21 Bestfit logistic regression mixed effects model of perception of speaker
maleness 6r variants of the NURSE vowel, where[ld hnd [ Rdre localised variants

compared against thenon-localised[&X . N=372; Listener=31. Tyneside group.

121



Sounds definitely not female

B0
|

40
|

20
|

'
—_—

MURSE variants — evaluation of speaker femaleness
&0
|

o] o] 5]

Sounds definitely famale

Fig. 3.23 NURSE localised [I§ ,][ R &n§l non-localised [(@ Variants -- evaluation of
speaker gender. NorthEast group.

Inthe NothEast groupébés evaluations of the per

fronted varian{ Rwa$ found to béessfemalesounding in comparison with the Tyneside
groupof respondents (Fig8.22 & 3.23). The other two variants, that is, the retradidd]

and centralised0i Jwere evaluated almost identically by both groups of listeners.

Generally, theNURSE variants were found to be madeunding, although a considéte

spread of evaluations in the second quatrtile across both groups of listeners can be noticed.
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Fixed effects | Estimate Std. Error | t value Pr(>|t)) Sig.
(Intercept) 76.386 8.974 8.512 <.001 ol
Variart[ R 1 ]|17.232 10.788 1.597 0.161

Speaker (B) -17.424 9.228 -1.888 <1

Listener gender -10.979 5.996 -1.831 <1

(Male)

Listener class | -10.088 6.233 -1.618 0.114

(WC)

Table 3.22 Bestfit logistic regression mixed effects model of perception of speaker
femaleness for variants of theNURSE vowel, where[ld 4nd [ Rdre]localised variants

compared against thenon-localised[&X . N=396; Listener=33. NorthEast group.

The statistical results for ¢hperceptions of speaker femaleness were identical for both
groups of respondents (Tabl@20& 3.22). For the NorthEast group, in the befit model
investigating perceptions of speaker femaleneasiant, speakey listener gender and

listenersocial dasswere entered as fixed effects.

Fixed effects | Estimate Std. Error | t value Pr(>Jt|) Sig.
(Intercept) 32.908 5.032 6.539 <.001 ok
Variant[ld ] -24.771 5.669 -4.369 <.01 o
Variant[ BT ] -24.359 6.208 -3.924 <.01 **
Speaker (B) 19.043 5.369 3.547 <.01 **

Table 3.23 Bestfit logistic regression mixed effects model of perception of speaker
maleness for variants of theNURSE vowel, where[ld 3nd [ Rard localised variants

compared against thenon-localised[&X . N=396; Listener=33. NorthEast group.

The bestfit model to the data includedariant and speakeras fixed effects (Tabl8.23).

Both localised variants[l§ &nd[ [ wére more likely to be perceived as having been
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uttered by a male speakek(O01]). In addition, when words were produced by speaker B,
listeners were more likely to perceive the speaker as less definitehsmaiding.

Even though no statistically significant differences between Tiyreeside and
North-Eastgroups of listeners in terms of the perceived femaleness of the speaker were
reported, such differences were found for the perceived maleness of the speaker (Tabl
3.24). In the presented modefariant, speakerandexposure to the dialegtere entered as

fixed effects. As can be observed, both localised varifisitggnd[ RBweje more likely to

be perceived as male<p.01). However, listeners with high exposure to Tyneside English

were more likely to perceive these variants as less-smaleding (p<0.05).

Fixed effects Estimate Std. Error | t value Pr(>|t]) Sig.
(Intercept) 30.246 5.139 5.886 <.001 *rk
Vanant[ls,' ] -20.092 5.102 -3.938 <01 **
Variant[ B { ] |-19.650 5.553 -3.539 <.01 **
Speaker (B) 18.050 4.696 3.843 <.01 **
Dialect exposure | 11.064 4.969 2.226 <.05 *

Table 3.24 Bestfit logistic regression mixed effects model of perception of speaker
maleness for variants of theNURSE vowel, where[ld hnd [ Rdrd localised variants

compared against thenon-localised [ . ]JN=768 Listener=64. Tyneside and Noth-
East groups.
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Fig. 3.24 NURSE localised [I§ ,][ R &n§l non-localised [ Variants -- evaluation of
speaker age. Tyneside group.

As far as evaluations of speaker age among the Tyneside group of respoacen

concerned (Fig3.24), a slight difference in the medians for the retragt®dand fronted
[ Riflustrate a difference in perception. While the varipnRwa$ evaluated as slightly

less oldsounding, theretractedvariant[ld Was found to belightly oldersounding in

comparison. Tha@on-localisedvariant, on the other hand, was evaluated almost identically
to thefrontedvariant. As could be expected from the spread of evaluations, no statistically
significant differences were reported (TaBl25). The besfit model to the data was the

simplest one, and includegriantas the only fixed effect.
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Fixed effects | Estimate Std. Error | t value Pr(>|t)) Sig.
(Intercept) 54.565 4.793 11.384 <.001 el
Variant[lg ] 2.683 6.206 0.432 0.672
Variant[ R 1 ]|-1.597 5.534 -0.289 0.780

Table 3.25 Bestfit logistic regression mixed effects model of perception of speaker
age for variants of the NURSE vowel, where[d Bnd [ R &rd localised variants

compared against thenon-localised[( . N=372; Listener=31. Tyneside group.

Sounds retired

i
-
i

BO

20

MURSE variants — evaluation of speaker age

Sounds late teen

Fig. 3.25 NURSE localised [I§,][ B &n{i non-localised [(X Jariants -- evaluation of
speaker ageNorth-East group.

As can be observed, among the Neftst group of respondentse fronted[ R Wwals

evaluated as youngeaounding in the Tyneside group (Figs3.24 & 3.25). The

retractedld fndnonlocalised[( , Jon the other hand, were rated as pkmundingthan

the fronted variantThese evaluations matched evaluations reported by the Tyneside group.

Overall, speakers using these two variants sounded mature. The statistical results reporte

in Table3.26 show that the fronted variapht Rwa$ mordikely to be perceived as having

126



been produced by a younger speaker (p<0.05). Thefibesbdel includedvariant and
speakeias fixed effects.

Fixed effects | Estimate Std. Error | t value Pr(>|t]) Sig.
(Intercept) 48.083 5.435 8.846 <.001 ok
Variant[l§ ] 0.411 6.275 0.066 0.949

Variant[ B { ]|-17.840 7.103 -2.511 <.05 *
Speaker (B) 9.691 5.568 1.741 0.120

Table 3.26 Beg-fit logistic regression mixedeffects model of perception of speaker
age for variants of the NURSE vowel, where[d Jand [ R &rd localised variants

compared against thenon-localised[&X . N=396; Listener=33. NorthEast group.

As far as the perception of age of the speaker fronNURSE variants was concerned, a
mixed-effects linearregression test showed that there were no statistically significant
differences between the Tyneside and N&#st groups of listeners.

The results shown in Figui@26 show evaluations of speaker social class by the
group of Tyneside respondents. Ithche noticed that, as per the previous variables,
listeners were again quite sensitive to social class information carried by the three variants
The results corroborate the findings of the production studies. Furthermore, perceptions of

these variants iterms of social class were statistig significant (Table 27). Both the

retractedld &nd fronted Rwvarjants were likely to be evaluated as having been spoken by

a workingclass speaker €0©.001 and p<0.01 respectivils far as the bedit modd is

concerned, it includedariantas the only fixed effect.
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Fig. 3.26 NURSE localised [I§ ,][ R &n§l non-localised [(@ Variants -- evaluation of
speaker class. Tyneside group.

Fixed effects | Estimate Std.Error t value Pr(>|t|) Sig.
(Intercept) 68.140 4.325 15.755 <.001 *hk
Variant[ls"' ] -37.645 6.081 -6.191 <.001 Fxk
Variant] R 1 ]|-18.785 5.604 -3.352 <.01 *

Table 3.27 Bestfit logistic regression mixed-effects model of perception of speaker
social class for variants of theNURSE vowel, where[ld 3nd[ Rdre]localised variants

compared against thenon-localised[&X . N=372; Listener=31. Tyneside group.
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Fig. 3.27 NURSE localised [I§ ,][ R &n§l non-localised [ Variants -- evaluation of
speaker class. NorthREast group.

Figure3.27 presents graphical results of evaluations of speaker social class on the basis o
the NURSE variants by the Nortlicast grap of respondents. As can be observed, the
results are virtually identical with the ones reported in thee$igte group of listeners (Fig.
3.26). As has been already mentioned, the present results reflect the findings of the
production studiesTable 3.28, on the other hand, presents the statistical results for the
comparisongroup. Boththe fixed effects used in the bdgtmodel as well as statistical

results were identical for the two groups of respondents.

Fixed effects | Estimate Std. Error | t value Pr(>[t]) Sig.
(Intercept) 61.424 3.554 17.283 <.001 *hk
Variant[l§ ] -31.648 5.888 -5.375 <.001 *hk
Variant[ B { ]|-19.338 4.546 -4.254 <.01 *

Table 3.28 Bed-fit logistic regression mixedeffects modelof perception of speaker
social class for variants of theNURSE vowel, where[ld 3nd[ Rdre]localised variants

compared against thenon-localised[&X . N=396; Listener=33. NorthEast group.
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As might be expected from the results presented above, aacatmp linear regression test
did not report any significant differences between the Tyneside and-Basthgroups of
listeners as far as the perceived social class of the speaker was concerned.

The results fovowels show that the variants did notfelifstatistically in terms of
the perceived speaker gender. Nevertheless, perceptual differences could be observed
the graphs. The aggenderinteractionresulting from the stimuli manipulation was also
reported. Finally, localised and ndscalised vaiants were perceived as different in terms

of social class. The following section (3.4.2) presémsesults forconsonants.

3.4.2 Analysis of listener perceptions of plosives

The following section focuses on the evaluation of speaker gender, age aialsssi of
localised andhon-localisedvariants of voiceless plosives occurring in Tyneside English.

3.4.2.1Perceptions of Tto-R in intervocalic, across word boundariescontexts

Table 329 presents patterns of use of therd-final intervocalic /t/in Tynesiag English.

Variants of wordfinal pre-vocalic /t/ Speakers

[} T-to-R most often used by older WC female speak

[vt] i glottalised /t/ most often found in older MC and WC ma
speech

Table 3.29 Realisations of word-final inter vocalic /t/ in Tyneside English (Beal et al.,
2012; Docherty & Foulkes, 1999; Milroyet al., 1994a; Milroy et al., 1994; Watt &
Milroy, 1999).
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Fig. 3.28 T-to-R [f] and glottalised /t/ [W] -- evaluation of speaker gender. Tyneside
group.

Listener perceptions of speaker femaleness and maleness were mirror images of on
another. This would imply that listeners had clear and consistent perception of the two
variantsintermsohte s peaker sdé perceived gender. I

fact that the results of the perception test correlate with the results of production studies
(Docherty & Foulkes, 1999ilroy et al.,1994a; Milroy et al.,1994; Watt & Milroy,

199). While [vi] was strongly perceivetb bemalesounding(see Fig.3.28), [1] received

a wider spread of evaluations. This would imply that listeners irpfxceived the variant
as more female sounding.
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Fixed effects Estimate Std. Error | t value Pr(>[t]) Sig.
(Intercept) 86.593 5.149 16.816 <.001 il
Va“ant[r"] -21.043 7.478 -2.814 <.05 *
Listener gender -14.005 6.069 -2.308 <.05 *
(Male)

Table 3.30 Bestfit linear regression mixedeffects model ofperception of speaker
femaleness for variants of he word-final intervocalic /t/, where [1] and [#] are
localised variants. N=186; Listener=31. Tyneside group.

When evaluating speaker femaleness, the-fitdgtear regression mixed effects model to

the data includedvariant and listener genderas fixed effectyTable 3.30) The results
show that thdr] variant was significantly more likely to be rated as fersalending than
the[vt] variant (p<0.05). At the same time, an effeclisiEnergenderwasreported. When

the listener was male, a variant was more likely to be evaluated as -wwnalding
(p<0.05).

Fixed effects | Estimate Std. Error | t value Pr(>Jt|) Sig.
(Intercept) 10.821 5.042 2.146 <1

Variant[rj 24.344 8.079 3.013 <.05 *
Listerer gender 7.365 4.668 1.578 0.125

(Male)

Table 3.31 Bestfit linear regression mixedeffects model of perception of speaker
maleness for variants of he word-final inter vocalic /t/, where[1] and [«] are localised
variants. N=186; Listener=31. Tyneside group.

In the evaluations of the perceivedeaker maleness [f] and[«t], the besfit model to

the data includedlariantandlistenergenderas fixed effect¢Table 331). Even though the

last predicto did not have a significant effect, it contributed to the model. The results show

that the[r] variant was more likely to be evaluated as less salmding than th@wv]

variant (p<0.05).
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Fig. 3.29 T-to-R [f] and glottalised /t/ [vt] variants -- evaluation of speaker gender.
North-East group.

Evaluations of the perceived femalenesfpand[v] show almost identical results across
both group of listeners (Figs..38 & 3.29). [vt] was evaluated aslightly more male
sounding in the Norttast group. Whilgvt] was evaluated as definitely not female
sounding,[f] was characterised by a wide spread of evaluations and found to be more
femalesounding thar{vt]. From the results presented for the Tgide and NortiEast

listeners, it can be concluded thgtdnd[+] are quite strongly associated with female and
male speakers respectively, in the entire N&dst region, not just Tynesid&his, of
courseresults from the fact théfj and[+] are found well beyond Tyneside.

The statistical results for the perceived femetmnand maleness of the speaker

presented in Table8.32 and3.33 show that[f] was more likely to be evaluated as

definitely femalesounding (p<0.01) and definitely not maeunding (p<0.05). Both

models had a sgle fixed effect, which wathevariant
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Fixed effects | Estimate Std. Error | t value Pr(>|t)) Sig.
(Intercept) 83.972 4.352 19.296 <.001 el
Variant[fj -20.307 6.129 -3.313 <.01 **

Table 3.32 Bestfit linear regression mixedeffects model of perception of speaker
femaleness for variants of the wordfinal pre-vocalic /t/, where [f] and [W] are

localised variants. N=198; Listener=33. NortkEast group.

Fixed effets Estimate Std. Error | t value Pr(>[t]) Sig.
(Intercept) 13.462 3.742 3.598 <.01 *x
16.002 6.050 2.645 <.05 *

Variant(rj

Table 3.33 Bestfit linear regression mixed effects model of perception of speak
maleness for variants of the worefinal pre-vocalic /t/, where[f] and [\#] are localised
variants. N=198; Listener=33. NorthEast group.

There were no statistically significant differences between the Tyneside andBdstth

groups of listeners wheeither the femaleness or the maleness of the speakpgj famd

[vt] were evaluated.
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Fig. 3.30 T-to-R [1] and glottalised /t/ [\] variants -- evaluation of speaker age.
Tyneside group.
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Although a statically significant difference between perceived speaker age with respect
to [1] and[«] was found in the data for the Tyneside group of listeners (p<0.05)3(Bl.

& Table 334), it seems that evaluations of speaker taggome degreeeflect the findhgs

of the production studies, which repfij to be used mostly by older speakarsl[v] by
younger and older speakdBeal et al., 2012; Docherty et al., 1997ijroy et al., 1994;

Watt & Milroy, 1999. Nevertheless, a relation between perceiyeshker age and gender

can be observed in the casef (cf. Section3.2.1) A similar agegenderinteractionhas

been already reported for one of BOAT variants, which was found to be somewhat

femalesounding and, at the same time, oldeunding (ee Figs 3.18 & 3.19).

Fixed effects | Estimate Std. Error | tvalue Pr(>[t]) Sig.
(Intercept) 18.548 4.646 3.992 <.01 *
Variant[(j 22.656 7.523 3.012 <.05 *

Table 3.34 Bestfit linear regression mixed-effects model of perception of speaker age
for variants of the word-final pre-vocalic /t/, where[f] and [] are localised variants.
N=186; Listener=31. Tyneside group.

As far as statistical analysis is concerned, the simplest model was g imestel to the

data. The model includedariant as a fixed effect. The results show th§ff was

significantly oldersounding thaiwt] (p<0.05)(Table 334).
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Fig. 3.31 T-to-R [I] and glottalised /t/[] variants -- evaluation of speaker age. North
East group.

Evaluations of perceived ageesent a similar picture to that found for the gender results in
terms of the compatibility of the two listener groups (F&80 & 3.31). For both groups,

the variantmost often used by female speakdr$) (was found to be considerably older
sounding than the variant most often used by male speakers, thi}.i3he statistical
results show, however, that among the N&#st group of respondents there was merely a
tendency towards evaluatifg] as oldersounding (Table3.35). These results do not

corroborate findings of production studies. In the {i¢shodel to the data presented in

Table3.35, variantandlistener gendewere entered as fixed effects.
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Fixed effects | Estimate Std. Error | t value Pr(>[t]) Sig.
(Intercept) 23.130 6.095 3.795 <.01 **
Listener gender -9.014 5.590 -1.612 0.114

(Male)

Table 3.35 Bestfit linear regression mixed-effects model of perception of speaker age
for variants of the word-final pre-vocalic /t/, where[f] and [] are localised variants.
N=198; Listener=33. NorthEast group.

It could be concluded from the results presented above that the group of Tyneside listener:

was especially sensitive to the aggenderinteractionresulting from thedesign of the

experiment(cf. Section3.2.1) [r], evaluated as considerably more fersdandingthan

[vt], was also found to be oldeounding(Tables 3.30& 3.34). [#], in contrast, rated as

definitely malesounding was also found to be much youngeunding. However, a
separate linear regression test demonstrated that there were no statistically significan
differences between the two groups of respondents in terms of the perceived age of the
speaker.

In terms of the evaluation of speaker sociddss, a clear difference in the
perception of the two variants can be noticed (Big2). The[r] variant was found to be
definitely workingclass sounding. Thed] variant, by contrast, was perceived as less

definitely workingclass sounding. These results corroborate the findings of the production

studies. Furthermore, there was a wider spraedvaluations of thgwt] variant, which

suggests that listeners varied more in their judgmémterms of speaker social class, the

bestfit model to the data was the simplest model, and incluv@de@nt as a fixed effect

(Table 336). The results shw that[r] was found to beignificantly more workingclass

sounding tharjvt] (p<0.001). Once more, socig@dexical information encoded in these

variants seems to be quite salient to Tyneside listeners.
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Fig. 3.32 T-to-R [f] and glottalised /t/ [/] variants -- evaluation of speaker class.

Tyneside group.

Fixed effects | Estimate Std. Error | t value Pr(>Jt|) Sig.
(Intercept) 34.140 4.174 8.179 <.001 Fhk
Variant[rj -21.097 4.509 -4.679 <.001 Fhk

Table 3.36 Bestfit linear regression mixedeffects model of perception of speaker
social class for variants of the worefinal pre-vocalic /t/, where [f] and [J] are
localised variants. N=186; Listener=31. Tyngde group.
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Fig. 3.33 T-to-R [f] and glottalised /t/ [#] variants -- evaluation of speaker class.
North-East group.

Evaluations of perceived social class figrseem to agree across both groups of laten

This variant was found to be working classunding, which corroborates the findings of

production studies.

Even thougHvt] was also found to be less workiotass sounding imomparison

to [r] in the NorthEast group, a difference in the evaloatiof this variant across the two

groups of listeners can be noticed. Nefhst listeners evaluated the variant as more
working classsounding than Tyneside listeners (Fi§s32 & 3.33). In fact, among the
North-East group of respondents, both varianesesperceived as slightly more working
classsounding.

Nevertheless, statistically significant results were also reported for the two variants
in the NorthEast group. In fact, the fixed effects as well as the statistical results were
identical for bothgroups of respondents (TabB37). Thus, he results indicate a clear
difference in the perception of the two variants. In other words, sodekical
information encoded in these variants seems to be quite salient to listeners from the North

East, inciding Tyneside.
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Fixed effects | Estimate Std. Error | t value Pr(>[t]) Sig.

(Intercept) 26.871 3.925 6.847 <.001 ol

Variant|[r] -12.700 2.931 -4.333 <.001 rrk

Table 3.37 Bestfit linear regression mixed-effects model of perception of speaker
social class for variants of the worefinal pre-vocalic /t/, where [f] and [v] are
localised variants. N=198; Listener=33. NortkEast group.

As might be expected from the results presented above, there wertatistically
significant differences between the two groups of respondents in terms of their perceptions

of the social class of the speaker.

3.4.2.2Perceptions of glottaled, glottalised and released /t/ in wordnedial,

intervocalic contexts

Table 338 presentgatterns of use of /t/ in womshedial intervocalicposition in Tyneside

English.

Variants of intervocalic /t/ Speakers

[vt] T glottalised /t- a localised varian most often found in older MC and WC mé
speech

[M i glottalled /t/- a localised variant | most often used by younger MC fems
speakers

[t] T released /t/i a nonlocalised| Used across all spealgnoups

variant

Table 3.38 Realisations of intervocalic /t/ in Tyneside English (Beal et al., 2012;
Docherty & Foulkes, 1999; Milroy et al.,, 1994g; Milroy et al., 1994).
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Fig. 3.34 Glottal stop [, glottalised /t/[] and released /tft] variants -- evaluation of
speaker gender. Tyneside group.

Figure 3.34 presents evaluations of perceived speaker gender for three realisations of /t/

found in the Tyneside dialect. As can be observed, tteadpof ratings fofwt] stimuli is

very similar in this and the previous group, whpit was contrasted witfr] (Fig. 3.28).
However, as has been mentioned (cf. Section B4)stimuli in different phonological
contexts were used in opposition[tp and[v] and[t]. It can be noticed that listeners did
not differ in their per thethree varianss (Fogf34).{Mvh e s

[vt] and[t] were quite consistently evaluated as redanding. Furthermore, when taking

a closelook at thegraphs it can be seen that even though listeners found these variants to
be definitely malesounding,[t] was found to be the most maeunding and the most
definitely not femalesounding in evaluations of perceived maleness and femaleness
respectively. This is interesting since the variant is-lomalised and is used by males and

females alikeTables 339 and3.40reveal no statistically significant results for the variants

under investigation.
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Fixed effects | Estimate Std. Error | t value Pr(>|t)) Sig.
(Intercept) 75.349 5.357 14.067 <.001 el
Variant[v] 4.398 4.735 0.929 0.387

Speaker (B) 13.677 4.724 2.895 <.05 *
Listener gende| -14.738 4.556 -3.235 <.01 *
(Male)

Table 3.39 Bestfit linear regression mixed-effects model of perception of speaker
femaleness for variants of /t/, whergM| and [\] are localised varians compared
against the nonlocalisedreleased /t/. N=279; Listener=31. Tyndéde group.

When evaluating femaleness, the Héstmodel to the data includedariant, speakerand
listener gendeias fixed effects. As has been mentioned, there was no effecariant
Nevertheless, an effect fepeakemwas reported (p<05), as wdl as an effect fotistener
gender (p<0.01). Variants were more likely to be evaluated as definitely not female
sounding when produced by speaker (B), but less likely to be found definitely not-female

sounding when the gender of the listener was male.

Fixed effects | Estimate Std. Error | tvalue Pr(>[t]) Sig.
(Intercept) 25.198 6.905 3.649 <.05 *
Variant [\,{t] -8.086 5.854 -1.381 0.222

Speaker (B) -12.144 6.041 -2.010 0.100

Table 3.40 Bestfit linear regression mixedeffects model of perception of speaker
maleness for variants of /t/, wherdgv] and [w] are localised varants compared against
the nontlocalisedreleased /t/. N=279; Listener=31. Tynesidgroup.

In evaluations of speaker malenesariant and speakerwere enteed as fixed effects

(Table 343). However, no significant results were reported.
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Fig. 3.35 Glottal stop [J], glottalised /t/[ ] and released /t[t] variants -- evaluation of
speaker gender. NorthEast group.

As can be seen in FiguB35, for the NorthEast group of respondents all variants were
evaluated, similarly to the Tyneside group, as not fersalmding (cf. Fig3.34). As with

the evaluations off] and [+], here alsgWt], [M] and [t] were found to be overall less
femalesounding (in fact almost categorically maleunding), by the Nortkast group

than by the Tyneside group. Interestingly, these resultpAfioand[J] for the NorthEast

group do not reflect the findings of the production studies fully. For exaisple variant

most often used by females, was found to be definitely-s@miading. Furthermore, the

non-localisedvariant[t] was also perceived as maeunding, which seemswusual since

in the previous casesortlocalised variants were evaluated as less definitely male
sounding. This might indicate that listeners heard such variants as being used by speakel
of both genders. However, no statistical significance was repootednfy of the three
variants in the data for the NotEast group alone (Tabl&41 & 3.42). In evaluations of
speaker femaleness as well as maleness, thditesidel includedvariant, speaker and
listener gender While none of the phonetic variantsach a significant effect, male

respondents had a tendency to evaluate them as more fspoalding in evaluations of
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femaleness @@0.01) (Table3.41) and less male sounding evaluations of maleness
(p<0.09 (Table 345).

Fixed effects | Estimate Std. Error | t value Pr(>|t|) Sig.
(Intercept) 87.427 4.899 17.847 <.001 ok
Variant[] 1.671 5.231 0.320 0.757

Variant[v] 4.220 3.917 1.077 0.320

Speaker (B) 6.280 3.817 1.645 0.160

Listener gender -11.569 3.918 -2.953 <.01 *
(Male)

Table 3.41 Bestfit linear regression mixedeffects model of perception of speaker
femaleness for variants of /t/, whergv] and [v] are localised variarts compared
against the nonlocalisedreleased /t/. N=297; Listener=33. NortkEast group.

Fixed effects | Estimate Std. Error | tvalue Pr(>[t]) Sig.
(Intercept) 22.612 7.382 3.063 <.05 *
Speaker (B) -7.644 6.290 -1.215 0.278

Listener gender 8.888 3.756 2.366 <.05 *
(Male)

Table 3.42 Bestfit linear regression mixedeffects model of perception of speaker
maleness for variants of /t/, wherdV] and [\] are localised variants compared against
the nonlocalisedreleased /t/. N=297; Listener=33. NortfEast group.

Even though there were no statistically significant differences between the Tyneside and
North-East groups of listeners in terms of the perceived maleness of the speaker, some
differences were reported for the perceived femaleness of the speakez ZHB)l
Listeners from the group with higher exposure to Tyneside English were more likely to

evaluate the phonetic variants as less malending (g0.05).
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Fixed effects Estimate Std. Error t value Pr(>[t]) Sig.
(Intercept) 83.349 4.503 18.509 <.001 il
Variant[v] 4.302 3.532 1.218 0.270

Speaker (B) 9.805 3.582 2.737 <.05 *
Listener gender | -8.385 3.285 -2.553 <.05 *
(Male)

Dialectexposure | -6.317 3.003 -2.104 <.05 *

Table 3.43 Bestfit linear regression mixedeffects model of perception of speaker
maleness for variants of /t/, wherdv] and [\] are localised varians compared against
the nonlocalisedreleased /t/. N&76; Listener=64. Tyneside and NorthEast groups.
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Fig. 3.36 Glottal stop [J], glottalised /t/[ W] and released /t[t] variants -- evaluation of
speaker age. Tyneside group.

In terms of the perception of speaker age (B@§6), among tke Tyneside group of

respondents a difference can be noticed between evaluatipvt$ and[V]. As far as the

[t] variant is concerned, it was found to be the oldesinding of the three variants under
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investigation. This would mean that listeners wasasitive to information about speaker

age encoded by the phonetic variants to some definegperceptualifferences reflect the

pattern of results of the production studies, which have establishedfthatmost often

used by oldeand youngespealers, while[J] is used by younger speakers. Interestingly

enough, however, froithe results presented in the grafilan be seen that overall, all the
variants were found to be yowsgunding. This might result from the fact that all three
variants wereevaluated by listeners to have been produced by a male spealSctoin
3.2.7). As far as statistical resulits the evaluations of speaker ame concerned, the best

fit model of age evaluations, which was the simplest model, did not report sighifica

effects for any of the variants (TabBe44). Instead, a slight tendency toward$ being

rated as produced by a younger speaker was reported.

Fixed effects | Estimate Std. Error | t value Pr(>|t|) Sig.
(Intercept) 36.183 5.148 7.029 <.001 *hx
Variant[v] -14.451 6.839 -2.113 <1

Variant[v] -5.989 6.901 -0.868 0.413

Table 3.44 Bestfit linear regression mixed-effects model of perception of speaker age
for variants of /t/, where [V] and [Vt] are localised variants compared against the nen
localised released /t/. N=279; Listear=31. Tyneside group.
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Fig. 3.37 Glottal stop [J], glottalised /t/[ ] and released /t[t] variants -- evaluation of
speaker age. NorthREast group.

As can be seen in Figure33, speaker age was ratedry similarly by both groups of

respondents (cf. Fi.36). As with the Tyneside listeners, the NeEhst group found the
[V to be oldersounding tharj+t]. [t], on the other hand, was found to be olseunding

than[vt]. However, a slight shift domwvard in terms of the age evaluations provided by the

North-Easteners was observed. In other words, this group found all three variants to sounc
only slightly younger than did the Tynesiders. This might mean that listeners with lower
exposure to the dialecunder investigation were more sensitive to the-geyeder
dependency resulting from the design of this experiment. Once again, it can be seen tha
the results seem to be reflecting the findings of production studies to some degree. In term
of the statifical results for age rating among the Nelgast group, the beft model
reported in Table3.45 included variant as the fixed effect. No significant results for

variantwere found.

147



Fixed effects | Estimate Std. Error | t value Pr(>[t]) Sig.
(Intercepj 31.666 4.954 6.392 <.001 il
Variant [V] -10.571 6.424 -1.645 0.131

Variant[v] -5.858 6.278 -0.933 0.381

Table 3.45 Bestfit linear regression mixed-effects model of perception of speaker age

for variants of /t/, where [V and [vt] are localised variarts compared against the non
localisedreleased /t/. N=297; Listener=33. NortkEast group.

A separate linear regression test showed that there were no statistically significant

differences between the Tyneside and N&#st groups of r@®ndents in terms of

perceived speaker age fof, [\] or [t].

Variants of t/ — evaluation of speaker class
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Fig. 3.38 Glottal stop [M], glottalised /t/[v] and released /tft] variants -- evaluation of
speaker class. Tyneside group.

Evaluations of speaker social class for the variantgt/oby the Tyneside group of
respondents are presented in Bi@8. The results presented inet graphdo not reflect the

results of the production studies, especially when comparing evaluations of the two local
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variants with the evaluations of the nlmtal variant. WhilgWt] is used by both working
and middleclass speakers, the listeners evaluated it to be less definitely wotésyy
sounding thariv], which is used by middielass speakers. The mainstream varifipt,

was found to be perhaps middllass soundingwith the median evaluation around the

mid-point of the scale. This, as well as the fact that the variant received the widest spreac

of evaluations, might suggest that listeners assodigtedth speakers of all social strata.

Fixed effects | Estimate Std.Error t value Pr(>|t)) Sig.
(Intercept) 21.153 13.221 1.600 0.160

Variant[] -3.183 14.271 -0.223 0.831

Variant[\,{t] -5.376 11.240 -0.478 0.657

Speaker (B) 27.065 11.390 2.376 <1

Listener gende| -7.869 4.586 -1.716 <1

(Male)

Table 3.46 Bestfit linear regression mixedeffects model of perception of speaker
social class for variants of /t/, where[lV] and [#] are localised varants compared
against the nonlocalisedreleased /t/. N=279; Listener=31. Tyneside group.

The besffit model showing results for the perceivedcial class of the speaker included
variant, speakerandlistenergenderas fixed effects (Tabl8.46). None of the independent
variables was significant. Nevertheless, a slight tendency towards reporting the variants a:
less workingclass sounding waseerved when the words were produced by speaker B. In
addition, there was a tendency to perceive variants as more wat&sgysounding when

the listener was male.
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Fig. 3.39 Glottal stop [V], glottalised /t/[W] and released /t[t] variants -- evaluation of
speaker class. NorthREast group.

A closer look at Fig3.39 which presents evaluations of speaker social class by the-North

East group of respondents, will in fact show no diffeesnbetween the two groups of

listeners.[V] was judged as somewhat more workaigss sounding thapit]. The non

local variant, on the other hand, was judged as much less walkisg soundingn
comparison which mght mean thatit was heard to be milflie-class sounding. The

statistical results presented in TaBld7 tell us that in facfM] as well ag+t] were more
likely to be evaluated as having been uttered by a wordles speaker than wii$

(p<0.05). It can be noticed that the NeEhst goup of respondents felt more strongly
about the differences between localised variants anddhdocalisedvariant in terms of

spe&er social class (cf. Table4®).

150



Fixed effects | Estimate Std. Error | t value Pr(>[t]) Sig.
(Intercept) 38.832 5.972 6.502 <.001 il
Va“ant[\,{] -20.757 7.467 -2.780 <.05 *
Variant[v] -18.485 7.396 -2.499 <.05 *

Table 3.47 Bestfit linear regression mixedeffects model of perception of speaker
social class for variants of /t/, where[V] and [#] are localised variants compared
against the nontlocalisedreleased /t/. N=297; Listener=33. NortfEast group.

To test for any possible differences between the Tyneside and-Basthgroups of
respondents in terms of the perceived social class efsfieaker, a separate linear

regression test was carried out. However, the test did not report any significant differences

for [V, [v] or [t].

3.4.2.3Perceptions of glottalised and released /p/

Table3.48 presents patterns of use of /pMmrd-medialintervocalic contexts in Tyneside

English.

Variants of wordmedial /p/ Speakers

[vp] i glottalised /p/- a localised Most often used by male speakers

variant

[p] © released /p/i a ronlocalised| Used across all speaker groups

variant

Table 3.48 Realisations ofintervocalic /p/ in Tyneside English (Docherty et al., 1997:
306; Milroy et al., 1994a; Milroy et al., 199%).
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Fig. 3.40 Glottalised /p/ [Mp] and released /p/[p] variants -- evaluation of speaker
gender. Tyneside group.

As was the case with glottalised and released /t/, glottalised and released /p/ were botl
evaluated as overall magmunding (Fig.3.40). Listeners seemed to be quite consistent

when judging the femaleness of the speakers, which is reflected by the narrow spread o

evaluations.

Fixed effects Estimate Std. Error t value Pr(>|t|) Sig.
(Intercept) 74.031 6.690 11.066 <.01 *k
Variant[vp] 6.714 6.985 0.961 0.405

Speaker (B) 12.862 6.932 1.855 0.160

Table 3.49 Bestfit linear regression mixedeffects model of perception of speaker
femaleness for variants of /p/, whergvp] is a lccalised variant compared against the
non-localisedreleased /p/. N=186; Listener=31. Tyneside group.

In the besfit model of evaluations of perceived femaleness ofdheaker variant and

speakerwere enteredas fixed effects (Table.&9). As can be oleved, no significant
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effects were reported. As far as the perceived maleness of the speaker is concerned, tt
fixed effects as well as the results were identical to those of the previous model.

Sounds definitely not female
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Fig. 3.41 Glottalised /p/ [#p] and non-localisedreleased /p[p] variants -- evaluation of
speaker gender. NorthEast group.

A comparison of the evaluations of femaleness by the Neat and Tyneside groups

(Figs.3.40 & 3.41) shows thafvp] was heard to be @ritely not femalesounding, as was

releasedp]. While overall in both groups the variants were judged as-smlading, for

the NorthEast group of respondents, both variants were found to be equally male
sounding. As expected, the statistical resulisndt show any significant effect in terms of
perception of speaker gender. In the #ishodel of speaker femalenessyriant, speaker
andlistenergenderwere entered as fixed effects (TaBIB0). It should be pointed out that

a slight tendency towds evaluating the speaker as more fersalending was observed
among male respondents. In the results reporting the perceived maleness of the speaker, |

statistically significant results were found.
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Fixed effects | Estimate Std. Error | t value Pr(>|t)) Sig.
(Intercept) 77.319 6.078 12.722 <.001 el
Variant [vp] 6.237 5.996 1.040 0.374

Speaker (B) 12.562 5.988 2.082 0.126

Listener gende| -7.956 4.324 -1.840

(Male)

Table 3.50 Bestfit linear regression mixed-effects model of the perception of speaker
femaleness for variants of /p/, wherdvp] is a localised variat compared against the
non-localisedreleased /p/. N=195; Listener=33. NortiEast group.

As far as perceptions of speaker femaleness and maleness on the pp$iaraf[p] were

concerned, o statistically significant differences were found between the Tyneside and

North-East groups of listeners.
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Fig. 3.42 Glottalised /p/ [vp] and non-localisedreleased /p[p] variants -- evaluation of
speake age. Tyneside group.
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The evaluationsof speaker perceived age (Fig43 of the localised variant do not
corroborate the results of the production studies. The facfvpiavas found to be young
sounding might mean that, again, voice charactersti i nf |l uenced | i ste
speaker age. It has been noticed already that variants perceived to {soumaleg were

also found to be youngounding (see for example Fig&34 & 3.36). This interaction
however, is not observed for thenlocalisedreleased /p/ variant, which was found to be
male- and oldersoundingthan[vp]. Since a wider spread of evaluations close to the mid
point on the scale characterises this variant, it could be argued that it was thought to be

used most often by middieged speakers. This, on the other hand, reflects the findings of
the productio studies.

Fixed effects | Estimate Std. Error | t value Pr(>Jt|) Sig.
(Intercept) 30.403 6.288 4.835 <.01 o
Variant[vp] -12.315 5.851 -2.105 0.10641

Speaker (B) 17.702 5.470 3.236 <.05 *

Table 3.51 Bestfit linear regression mixed-effects model of perception of speaker age
for variants of /p/, where [W] is a localised variant compared against the nen
localisedreleased /p/. N=186; Listener=31. Tyneside group.

In evaluations of speaker ggthe besfit model includedvariant and speakeras fixed

effects (Table3.51). No significant difference between the evaluations of the two variants
in terms of perceived speaker agas found.
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Fig. 3.43 Glottalised /p/[vp] and non-localisedreleased /p[p] variants -- evaluation of
speaker age. NorthEast group.

A closer look at Fig3.43 shows that in terms of speakasge evaluations, the results for
both groupsare almost identical (cf. Fig..&). [vp] was rate as considerably younger
sounding tharp] by the NorthEast group than was the case in the Tyneside group. If any

agegenderinteractionin the NorthEast group data can be mentioned, this can be done

only in the case ofvp] but not[p]. In this sensahe two groups of respondents show

matching results. Statistical results for perceived age of the speaker are reported in Tabls

3.52, and reveal no significant effects.

Fixed effects | Estimate Std. Error | tvalue Pr(>|t|) Sig.
(Intercept) 31.747 6.407 4,955 <.05 *
Variant[vp] -13.076 6.635 -1.971 0.143

Speaker (B) 13.773 6.633 2.076 0.129

Table 3.52 Bestfit linear regression mixed-effects model of perception of speaker age
for variants of /p/, where [Wp] is a localied variant compared against the non
localisedreleased /p/. N=198; Listener=33. NortlEast group.
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As might be expected, no significant differences were reported for the Tyneside and North
East groups of listeners as far as the perceived age of the spaakédp] or [p] was

concerned.

The results for evaluation of speaker social class draw our attention to a difference
in the perception of the two variantsid. 344). While the localised variant was found to
be rather working classounding, ratings for ¢hnon-localisedvariantcan be found much
higher on the scale, which indicates thatvds perceived as much less working class
sounding, perhaps middidass sounding. The results show that social class is quite a
salient parameter to listeners. Howevltte statisttal results presented in Table53

account for random effects in the data and show only a slight tendency towards perceiving

[Vp] as more working classounding. In addition, the results show that when the words

were produced by speaker B, listeners were more likely to perceive them as having beer
spoken by a speaker sounding less worklags (50.05. In the besfit model © the data
presated in Table 33, variant and speakerere entered as fixed effects.
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Fig. 3.44 Glottalised /p/ [vp] and non-localisedreleased /p[p] variants -- evaluation of
speaker class. Tyneside gup.

157



Fixed effects | Estimate Std. Error | t value Pr(>[t]) Sig.
(Intercept) 38.935 5.895 6.605 <.001 Fxk
Speaker (B) 17.016 4.837 3.518 <.05 *

Table 3.53 Best-fit linear regression mixedeffects model of perception of speaker
social class for variants of /p/, wherdgw] is a localised variant compared against the
non-localisedreleased /p/. N=186; Listener=31. Tyneside group.
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Fig. 3.45 Glottalised /p/ [vp] and non-localisedreleased /p[p] variants -- evaluation of
speaker class. NorthREast group.

Finally, evaluations of speaker social class show that respondents in the two groups fell

similarly about thedcalised anchonlocalisedvariants (Figs3.44 & 3.45). However, both

[vp] and [p] were rated as more workirgjass sounding by the Northast group of

respondentsTable 354 reports no significant results in terms of perception of speaker

social classn the NorthEast group of respondents.
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Fixed effects | Estimate Std. Error | t value Pr(>[t]) Sig.
(Intercept) 34.828 6.017 5.788 <.001 il
Variant [\,{p] -8.455 5.337 -1.584 0.205

Speaker (B) 8.939 5.229 1.709 0.185

Table 3.54 Bestfit linear regression mixedeffects model of perception of speaker
social class for variants of /p/, wherdgw] is a localised vaant compared against the
non-localisedreleased /p/. N=198; Listener=33. NortiEast group.

In terms of perceived speaker social class, no statistically significant differences between

the Tyneside and NortBast listener groups were found fdp] and[p].

3.4.2.4Perceptions of glottalised and released /k/

Table 3.55 presents patterns of use &f Aariants in intervocalic contexts in Tyneside

English.

Variants of wordmedial /k/ Speakers

[Vk] T glottalised /k/, a localised variar] most often used by male speakers

[k] 1 released /k/,a nonlocalised| Used across all speaker groups

variant

Table 3.55 Realisations ofintervocalic /k/ in Tyneside English (Beal et al., 2012;
Docherty et al., 1997: 306; Milroyet al., 1994a; Milroy et al., 199%).
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Fig. 3.46 Glottalised /k/ [WK] and released /k/[K] variants -- evaluation of speaker
gender.Tyneside group.

Tyneside listeners rated thek] and[k] differently in terms of the perceived gender of the

speakers. The difference can be noticed especially when examining pe&xeptio

femaleness (FigB.46). While [WK] was thought to sound definitely maj&] was found to

sound overall male; however, listeners perceiflgdas a less definitely male feature. It

should be pointed out that evaluations of speaker gender of thaligéat and released /p/
and /k/ variants are in fact identical (cf. Fi§40). Nevertheless, the statistical results
preseted in Table 36 show no significant effect of the variants in terms of the perceived
femaleness of the speaker. The Bgshodd was the simplest one, witrariant asafixed

effect. The same model was used to test the perceived maleness of the speaker. The resu
were almost identical, with only a slight tendency towards evalugtkjgas less male

sounding.
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Fixed effects | Estimate Std. Error | t value Pr(>|t)) Sig.

(Intercept) 69.586 11.912 5.842 <.01 **

Variant[&] | 9-919 16.566 0.599 0.581

Table 3.56 Bestfit linear regression mixedeffects model of perception of speaker
femaleness for variants of /k/, wherdwk] is a localised varant compared against the
non-localisedreleased /k/. N=183; Listener=31. Tyneside group.
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Fig. 3.47 Glottalised /k/ [WK] and released /k/[K] variants -- evaluation of speaker
gender. North-East group.

As we saw in the results reported for glottalised and releasedlgp/in the case of

glottalised and released /k/ both groups of listeneatuated vk] and[k] alike (Figs. 3.46

& 3.47). The glottalised variant was found to be less female sounbargthe released
variant (Fig. 346). As the same time, there was also a slight difference across the groups in
their perceptions of the two varits, which were perceived as slightly less female
sounding by the Nortitast group than the Tyneside group. No statistical results were

reported in terms of perceived speaker femaleness (B&eor maleness.
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Fixed effects | Estimate Std. Error | t value Pr(>|t)) Sig.

(Intercept) 69.586 11.912 5.842 <.01 **

Variant[&] | 9-919 16.566 0.599 0.581

Table 3.57 Bestfit linear regression mixedeffects model of perception of speaker
femaleness for variants of /k/, wherdwk] is a localised vaant compared against the
non-localisedreleased /k/. N=186; Listener=33. NortHEast group.

With respect to the perceived femaleness or malenegskpfand [k] there were no

statistically significant differences between the Tyneside and MNkash groups of

listeners.
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Fig. 3.48 Glottalised /k/ [WK] and released /kfK] variants -- evaluation of speaker age.
Tyneside group.

In terms of speaker agpk] and[k] were found to be perceived as differsptunding by
the Tyneside groupf listeners (Fig.3.48). [VKk] was evaluated as youngswunding than

[K]. Both variants are characterised by wide spreads of evalupfidgrespecially in the
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third quartile, andk] in the second quartilélhe results corroborate the findings of the

production studies only to some extent. However, the statistical results presented in Table
3.58 show no significant effects. The bégtmodel was the simplest model, with variant
as the only fixed effect.

Fixed effects | Estimate Std. Error | t value Pr(>|1) Sig.
(Intercept) 54.806 9.984 5.489 <.01 **
Variant[vK] -14.140 13.759 -1.028 0.362

Table 3.58 Bestfit linear regression mixed-effects model of perception of speaker age
for variants of /k/, where [W] is a localised variant compared against the non
localisedreleased /k/. N=183; Listener=31. Tyneside group.
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Fig. 3.49 Glottalised /k/ [WK] and released /k[K] variants -- evaluation of speaker age.
North-East group.

Evaluations of speaker age presente#ig. 3.49 reveal that the two groups of respondents

rated [WK] virtually identically as youngesounding, whereas the released variant was

found to be oldesounding (cf. Fig3.48). Furthermore, a downward shift in evaluations
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by the NorthREast group @n be noticed, especially in the case ofrtbe-localisedvariant.
In both groups the same statistical model was applied as théitbmsdel to the data.
Furthermore, perceptions of speaker age based on hearing the two variants variec
statistically in mither of the listener groups.

When looking at Fig3.50, it seems that once again, listeners were quite sensitive to

social class information encoded in the phonetic variants. Wk]ewas found to be

working classsounding,[k], was by comparison evaluated as much less working-class

sounding. However, in this case differences between evaluations of speakeclassial
were again not statistically significant (Tat869). While variant, speakerand listener
genderwere entered as fixed effects in the Hésmnodel, none of the dependent variables
had a significant effect. Nevertheless, is should be noted that there was a slight tendenc
towards evaluating variants as more workahass sounding when the respondents were

male.
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Fig. 3.50 Glottalised /k/ [WK] and released /k/[K] variants -- evaluation of speaker
class. Tyneside group.
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Fixed effects | Estimate Std. Error | t value Pr(>|t)) Sig.
(Intercept) 15.284 19.348 0.790 0.509

Variant[vK] 0.657 13.563 0.048 0.965

Speaker (B) 21.951 16.565 1.325 0.316

Listener gende| -11.028 6.256 -1.763 <1

(Male)

Table 3.59 Bestfit linear regression mixedeffects model of perception of speaker
social class for variants of /k/, wherdw] is a localised vaant compared against the
non-localisedreleased /k/. N=183; Listener=31. Tyneside group.
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Fig. 3.51 Glottalised /k/ [WK] and released /k/[K] variants -- evaluation of speaker
class. NorthEast group.

Figure 3.51 presents evaluations of perceived speaker social class. Again, as in previous

cases, it seems that neither group of respondents differed in their evaluatjdkisawid

[K]. While the localised véant was rated as more workiketasssounding,the non

localised variant was found to be less workat@gsssounding. However, again some

groupbased variability in terms of evaluations by the two groups has been found. Both
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variants were rateds slightly more workinglasssounding in the Norttastgroup than

by the Tyneside group. However, this difference was-significant. Further, a linear

regression test comparing the results

for both groups did not yield significant results.

3.4.2.5Perceptions of preaspirated and released /t/

Table3.60 presentpatterns of use of wotfinal postvocalic /t/ in Tyneside English.

Variants of wordfinal postvocalic /t/

Speakers

[ £ i ]preaspirated /t/, a localise

variant

characteristic of younger female speakers

[t] T released /t/a nonlocalisedvariant

used across all speaker groups

Table 3.60 Realisations of wordfinal post-vocalic /t/ in Tyneside English (Beal et al.,
2012; Docherty & Foulkes, 1999; Foulkes et al., 2005).
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Fig. 3.52 Variants of pre-aspirated /t/, [ | and [ f and non-localisedreleased /t/[t] --
evaluation of speaker gender. Tyneside group.
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Two variants of preaspirated /t/ oneof longerand more breathy praspiration and the
other ofshorterand less breathy pigspirationwere contrastedith released /t/which is

a realisation found in Tyneside and other parts of the courtte/reason for investigating

two preaspirated variants of /t/ was to test how responsive the listeners are-to pre
aspiration, which has been reported to be a cheniatic of female speakerBdal et al.,

2012; Docherty & Foulkes, 1999; Foulkes et al., 2005 closer examination of pre
aspirated and released realisations of /t/ reveals that (surprisingly) Tyneside respondent
evaluated the most paspirated variat as the least femakounding, whereas they rated

the nonlocalisedvariant as the most femas®unding of the three (Fi®.52). However,

listeners did perceive the localised arafhtlocalised([t]) variants as different, as timen

localisedvariant wa evaluated as theostfemalesounding. Evaluations of the perceived

maleness of the stimuli under investigation revealed that the three variants were found tc

be overalmale sounding. However, it should be pointed out thaf theta$ more likely

to be evaluated as less definitely msteinding than the 4.

Fixed effects | Estimate Std. Error | tvalue Pr(>[t]) Sig.
(Intercept) 60.08 7.64 7.864 <.001 roxk
Variant| ”"g] 13.42 11.55 1.162 0.297
Variant[ 7 t ] 7.74 11.51 0.672 0.531

Table 3.61 Bestfit linear regression mixedeffects model of perception of speaker
femaleness for preaspirated and released /t/, wher§ ] and[ f are]localised variants

compared against the norocalised[t]. N=248; Listener=31. Tyneside group.

Regarding evaluations of speaker femaleness, thefibeabdel to the data was the
simplest model, witlvariant as a fixed effect (Tabl8.61). Consistent withwhat might be
expected by visual inspectiafi the graph, we cannot observe significant differences in the
table. The same model was implemented to test speaker maleness, and identical resul
were reported.

Interestingly, listeners did not seem to be sensitive topaitgtivespeaker gender
information encoded in the pespirated variants, which were reported in the production

studies to be typically female. One possible explanation for this pattern is that the linguistic
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change has progressed and that woral preaspirated /t/ is used by memd women

alike.

Sounds definitely not female

&0

40

[*It] [ht] [t]

Sounds definitely female

Pre—aspirated and released t/ - evaluation of speaker femaleness

Fig. 3.53 Variants of pre-aspirated /t/, [ ] and[ f and non-localisedreleased /t/[t] --
evaluation of speaker gender. NortkEast group.

Evaluations of speaker femaleness show similar results for both groups of respondent:

(Figs. 3.2 & 3.53). In the NorthEast group alsp ] was found o be less femalsounding

in comparison t¢ f. However, the released variant was rated asb&ifemalesounding

of the three varianisNevertheless, some differences between listener groups can be
observed. For example, the general tendency amongh-Hast listeners to evaluate
variants as more definitely not femaeunding can also be observed in this case.
Furthermore, it seems that the NeEhst listeners varied more in their perceptions of the
nonlocalisedand shorter praspiration variants wh respect to social class. In the bigst
model, variant, speakerand listener gendemwere en¢red as fixed effects (Table63).
However, no significant results in terms of perceived speaker femaleness or maleness wer

reported.
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Fixed effects | Estimage Std. Error | t value Pr(>|t)) Sig.
(Intercept) 73.648 10.668 6.903 <.01 *x
Variant[ 15.609 20.538 0.760 0.490

Variant[ £ t ]| -3.547 16.266 -0.218 0.838

Speaker (B) -16.554 25.155 -0.658 0.547

Listener gende| -9.457 5.437 -1.740 <1

(Male)

Table 3.62 Bestfit linear regression mixedeffects model of perception of speaker
femaleness for preaspirated and released /t/, wher§ ] and [ f are]localised varians

compared against the norocalised [t]. N=263; Listener=33. NorthEast group.

As far as the perceived femaleness and maleness of the speaker were concerned, there w

no statistically significant results for the paspirated and released /t/ variants in the data

for the two groups disteners.

Sounds retired

100
|

E-11]

=14]

40
|

20

]
—_—

]
—_—

]
—_—

Pre—aspirated and released /[t — evaluation of speaker age

Pt

[*IT]

Sounds late teen

[1]

Fig. 3.54 Variants of pre-aspirated /t/, [ ' and[ f and non-localisedreleased /t/[t] --
evaluation of speaker age. Tyneside group.
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As far as age ratings are concerned, the fully released /t/ was evaluatedeaghat older
sounding in comparison to the paspirated variant{Fig. 3.54). [ft] and [ f &ré

characterised by a spread of evaluations in the third quartile. Overall, they were found to
sound similar to the nelocal variant with respect to perceived speaker age.

Fixed effects| Estimate Std. Error t value Pr(>|t|) Sig.
(Intercep} 52.988 5.046 10.501 <.001 ok
Variant[ '] | -12.294 10.031 -1.226 0.300
Variant[ f t|-12.633 10.327 -1.223 0.275

Table 3.63 Bestfit linear regression mixed-effects model of perception of geaker age
for pre-aspirated and released /t/, wher§ '} and [ f are]localised variants compared
against the nonlocalised[t]. N=248; Listener=31. Tyneside group.

Regarding speaker age evaluations, the-fitestodel to the data included variant a® th

only fixed effect (Tabl&.63). As can be observed, no significant effects were found.

Sounds retired

i
-
{

BO

a0

—_— —_— —_—
o —

[ ("] [1]

Sounds late teen

Pre—aspirated and released /t = evaluation of speaker age

Fig. 3.55 Variants of pre-aspirated /t/, [ ' and[ f and non-localisedreleased /t/[t] --
evaluation of speaker ag. North-East group.
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Evaluations of speaker age present an overall picture that is similar to the examples
discussed previously. Both groups of listeners rated the variants quite similarly3(bdgs.

& 3.55). Yet in comparison with the Tyneside group,ugward shift in the ratings ¢,

can be observed inthe Noitha st groupdés data. A downwar
be seen for the ratings of tmenlocalisedvariant. No statistically significant differences

in the evaluation of praspirated and released /t/ by the Nefdst group were reported
(Table 364).

Fixed effects | Estimate Std. Error | t value Pr(>|t|) Sig.
(Intrcept) 34.747 4.787 7.259 <.01 *
Variant[ -2.475 7.990 -0.310 0.782

Variant[ ] 6.009 6.962 0.863 0.445

Speaker (B) 31.183 9.648 3.232 <1

Table 3.64 Bestfit linear regression mixed-effects model of perception of speaker age
for pre-aspirated and released /t/, wher§ ] and [ f are]localised vaiants compared

against the nonlocalised[t]. N=263; Listener=33. NorthEast group.
In terms of the perceived age of the speaker there werstatistically significant

differences among the pespirated and releasgdriants of /t/ in the data for the Tyneside

and NorthEast groups of listengr

171



Sounds definitely not working—class

g 1 -1 4 -1

_
]

o — —_— —_— —_—

[ "] [1]

Sounds definitely working-class

Pre-aspirated and released i/ - evaluation of speaker class

Fig. 3.56 Variants of pre-aspirated /t/, [ '] and [ f and non-localisedreleased /t/[t] --
evaluation of class. Tyneside group.

It will be noticed that variants of pispirated and fully released /t/ wereakiated as
rather middleclasssounding (Fig:3.56). None of the variants was percedvas definitely
working classsounding. These findings are confirmed by the stegilstesults reported in
Table 365, in which no significant differencdsetween evaluations of the three variants in
terms of social class were found. It can be obsevedgver, that there was a tendency
towards evaluating the speaker as more working -slaseding when the respondents
were male. This tendency has been reported before, and it seems that it might result fron
the fact that the sample was unbalanced in terinistener genderThe besffit model to

the data includedariantandlistenergenderas fixed effects (Table.@5).
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Fixed effects | Estimate Std. Error | t value Pr(>[t]) Sig.
(Intercept) 57.928 5.618 10.310 <.001 Fxk
Variant|[ -7.002 14.1D -0.496 0.632

Variant[ f t ]|-13.083 14.129 -0.926 0.378

Listener gende| -19.528 7.298 -2.676 <.05 *
(Male)

Table 3.65 Bestfit linear regression mixedeffects model of perception of speaker
social clas for pre-aspirated and released /t/, wher§ | and[ f are]localised vaiants

compared against the norlocalised[t]. N=248; Listener=31. Tyneside group.

Sounds definitely not working—class

{

B0
1

40

20
1

["1] [ [1]

Sounds definitely working—class

Pre—aspirated and released /tf — evaluation of speaker class

Fig. 3.57 Variants of pre-aspirated /t/, [ '] and [ f and non-localisedreleased /t/[t] --
evaluation of class. NorthEast group.

Finally, the results for speaker social class ratings among the -Sasth group of
respadents are presented in Figur&73 Yet again, the two groups of respondentsraive
did not vary in their evaluations. Bothe localisedand thenon-localisedvariants were
found to bdess working classoundingHowever, as reported in the previous cases, there

was again a tendency here to evaluate the variants as slightly mokeagvalass
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sounding, in comparison to the ratings given by the Tyneside listeners. The statistical
results were nogignificant. In addition, there were no significant differences between the
Tyneside and Nortast groups of respondents in terms of the@ived social class of the

speaker.

3.5 Summary and discussion

As far as the results forowel andconsonantal ariants are concerned, except for the

NURSE fronted varian{ R&ndT-to-R variable no other differences in termspafrceived

speaker gendaverefound Just agnost of the vowel variants were reported in production
studies to be most often used by male speakers, theyalgemvaluated by the listeners as
having been produced by a male speaRérerefore, i could be the case that for the
listeners these variantarried sociaindexical information abouspeakergender and

indexed male speechNevertheless, it should be pointed out that Tyneside listeners

evaluated the fronteNURSE variant[ Rds Jess male sounding than the retracted variant

[l§ {Table 3.21). This finding inditesthat for Tyneside listeners this particular variant

was in fact associatdess with amale speaker.

The results forconsonantalvariants showr] as a clear xample of a variant

indexing female speech. In fact, the variant was evaluated as having been produced by
female speaker by both groups of respondefiés suggestshat the association of the
variant with female speech is commonaihof the NorthEag of Englandand not only in
Tyneside It seems thatexcept forthis variant other consonantavariantsindexed male
gender to the listeneEven thougtthe production studies reportedme variants to be
most often used by female speakds example pe-aspirated /t/and others to be most
often used by male speakefsyr example glottalised /tthe formerwere not associated
with female speech by the listeners when compared witHouatised or other localised
variants. Thusit could be concludechatindexicalityworked to a limited exterds far as
perceptions of speaker genaereconcerned.

Another explanation of the resultsund for vowels andconsonantss the factthat

localised variants are often associated with a male spéakieov, 190). Thus unless a
variant has some strong indexieasociation witfemale speectsuch aqrj or even the
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fronted NURSE variant, it may be associated with a male speaker otherwise. Therefore, it
could be that listeners were guided d@acertain extent ¥ this generalassociationof

localised variants with male speeshen evaluating speaker gender.

Except for thefronted NURSE variant] Rand theT-to-R variable no statistically

significant differences in terms @peakerageevaludions were repoed. In fact speaker
age was evaluated at chance level in the middle of the acal¢hisindicatesthat listeners
were uncertairas to how to evaluate speaker ableis wouldsuggest that indexicalityid
not workwhen speaker age was evaluateder€foe, it could be concluded thavverall

the variants under investigation were not associated by the Iistesithr a speaker od

particularage. However, it shuld be pointed out théit Rwa$ evaluated by the comparison
group of respondents as y@ar sounding than the retractggl &nd the nodocalised[(X ]
variants.This might suggest thdt Rmaly be associated with younger speakers outside of
Tyneside. Alsp[r] was evaluated aslder sounding in comparison fd]. Therdore, it is

possible thafr] was associated with an older female speakeis corroborating findings

of the production studies amsthowing that the variant carries sodiadiexical information.
Nevertheless, phaps the impact of aggendelinteractionmentioned earlier should not be
entirely dismisseth the case of fo-R.

Vowel analysis showed thain terms of social clasdocalised variants were
perceived by both groups of ksters as workinglass sounidg in comparisorto the non
localised variantslt may be realistic to interprehese resultin the light ofthe standard
language deology (SL). One of the outcomes of SLI is that localised variants are often
stigmatised. This would explain why locdd variants investigated in this experiment
were evaluated as having been produced by a wodlasy speakerlt seems that
irrespective of their exposure to the localised and-lnoalised variants, listeners were
guided by the SLI when asked to evaéuthe social class of the speakdir.may be that,
upon hearing a localised variatthiey evaluated it as less standard sounding than a non
localisedvariant. Nevertheless hiese finding could be also accounted for to some extent
by indexicality. To listeners from Yneside and wider NortBastlocalised variants may
have been associated for the most part with worklags speakers and as a resuly the
were evaluated by thikstenersas such.Thus to the listeners localised variants carried
social informa i on about the speakerdés soci al cl
O0wor-k| ag httespeakerAnother possible interpretation of the results could be
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indirectly through perceptual dialectology. The listeners could have been guided by
pereptual dialectology and associated the variants with the Niagh region. As a result

of this regional association they further evaluated the localised variants as having beer
produced by a workinglass speakeiVhilst some discrepancy between productand
perception data can be observed in this case, it should be pointed out that a 100 per cel
match between production and perception should not be expdeteduction and
perception studies are complementary kot not produce entirely matching result
Furthermorejt should be also pointed out that the production studies referenced in this
thesis are not recenperhaps adding to the divergence between results of the present
experiment and results of the production studies resulting from chandes patterns of

usage which may have occurred.

The results foconsonantavariants showed that onfy] was strongly perceived by

both groups of respondents as having been produced by a wol&ssg speaker in

comparison tgut]. This might suggest that this variant carries indexical information about

the social class of the speaker in all of the Neg#mst including Tyneside. On the other

hand, he fact thafV] and [\] were evaluated by the Nortfast group as having been

produced by a workinglass speaker in comparison [ and no such perceptual

differences were found foFyneside listenersiight mean that the twimcalisedvariants

are encoded with different indexical information about speaker social class within and

outside of Tynesidewhilst [V] and[vt] seem to be salient markers of speaker working

class for NortFEast listeners, they anot for Tyneside listener3his is a surprising result
which needs further investigation.

As far as otherconsonantalvariants under investigation are concerned, no
statistically significant differences in terms of evaluations of social classfowew Thus,
these variants do not seem to be salient markers of speaker social class for the responden
Furthermore, the differences between evaluations of vowel and consonantal variants in
terms of perceived s@l class of the speakauggest that vowelgend to carry more
indexical information about the speaker tltansonants

Milroy (2004: 170) argues that SLI may trigger development of ideologies
supporting the use of nestandard variants. These nstandard varieties are in use despite
the standardanguage culture we live in. This state of affairs is possible when or because

speakers identify with the localised varieties. Being that indexicality is closely linked with
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speaker identityit could be argued that listeners are able to recognise spedksical
information if they belong to and identify with the group and the place. This could be seen
especially in more subtle differences between the two groups of respondents in speake
class evaluations.

Sinceperceptuatlifferences between the twoogips of respondents aiev andfar
between rather thamaving a patterned regularjtthey cannot be accounted for within the
framework ofexemplar heorywhich explains speech perception through exposureas
expected originally that due to high espoe to the dialedhe Tyneside listeners would
evaluate speakendexical information with more consistency. By contrast, listeners from
other parts of the region were expected to prowdesistently different evaluations of
speaketindexical informatiom from the same phonetic varian¥et because there were
few differences between the two groups of responddritstheoretical frameworkad to
be abandoneddowever, these differences could be explained by enregisteraesdnts
which were evaluatedifferently in terms of speaker gender, age or social class by the
Tyneside and NortiEast respondent@re enregistereth Tyneside andhe wider North
Eastwith different meaningn terms of social information they carry about the spedker.
other wordsthe process of enregisterment as a process by which linguistic éaaquge
non-linguistic meaningvent slightly differently in Tyneside and wider Noi#ast.What is
more, also production studies investigating sociolinguistic patterns outside of TEynesid
reported differences in these patterns when compared to pattergadnide (Burbano
Elizondo, 2008 lamas,2001; 2007. If sociolinguistic patterns in other parts of the region
were different, it is only natural to expect the enregisterment processul in different

outcomes, even if these are minor.

3.6 Experiment 1 Conclusion

The main aim of this experiment was to help us understand whether listeners are able f
recognise sociahdexical information encoded in phonetic variamisen producedn a
genderambiguous voiceThe findings show that overdisteners evaluated the majority of
variants as male sounding, although the spreads of evaluations visible in the graph:s
indicate that some of the variants were perceived as female soundingati®vesluof

speaker age show thator t he most part, | i steners we
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and evaluated it in the middle of the scale. The results revealed also -genage
interactionresulting from the experimental design (Bection3.21), whereby speakers

who were found to sound male were also evaluated as ysmungling. Finally,
evaluations of perceived speaker social class showed differences between localised an
non-localised variants. The results indicated that the localised tsraere overall
evaluated as having been produced by a worklags speakerlt seems that after
removing the cue of gendspecific fundamental frequency the perceived social class of
the speaker became the most salient sawibxical feature. From thevaluations of
speaker sociatlass, it is clear that listeners seemed to be quite sensitive to this type of
indexical information.

Listeners with high previous exposure to the dialect under investigation were
sensitive to speakéndexical information & the segmental level. However, certain
localised variants seemed to encode sen@xical information to a more consistent
degree than others. While some of the results presented constitute vegutleases, for
example Tto-R, others reflect findigs of the production studies only to a limited extent,
for example th&ACE vowel or preaspirated /t/Furthermore, few differences between the
Tyneside group and the NorEast group of respondents were reported. With some
exceptions, listeners with lowexposure to Tyneside English evaluated most of the social
indexical information carried by variants in a similar manntrlisteners who will have
had high exposure to the dialect.

In comparison to the Tyneside group, the Ndttdst group of respaients was
more categorical in their evaluations of variants as +salmding, as well as working
class sounding.

From the results ahis experinent new questions have emerged. Previous research
had shown that indexical information can be shifted byalisues the listener is exposed
to (Hay & Drager, 2010Hay et al, 2006a;Niedzielski, 199%. Given that in Experiment 1
information about social class was retrieved with such consistency, could perceptions of
speaker social c&s be manipulatedly visual cues with information about the supposed
speakerould different types of indexical information be affected by visual cues to the

same degreeRxperiment 2 described in Chapteatempts to address these questions.
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4 Experiment 2

4.1 Introduction

Theaim of the experiment was to further investigate and clarify the results of Experiment
1. In Experiment 1 listeners were asked to evaluate speaker gender, age and social class
the basis of hearing single phonetic variant produced by a geradebiguos sounding
voice As was shown in the previous chapter, listeners were particalaniistent when
evaluating information about speaker social class, whereas evaluations of perceived
speaker gender and age were not as digam these results a questiemerged whether
indexical information could be shifted by visual cues about the apparent speaker. If so,
would visual cues shift perceptions of all types of indexical information example,
social class and ag@é\s will be recalled, in Experiment 1 lesters were not provided with
any information about the speaker when evaluating the acoustic signal in terms of speake
socialindexical information wherea in Experiment 2 listeners aprimed with visual
information about the supposed speaker. It wasstigated how perceptions of the same
speaketindexical information would be affected when listeners were provided with some
visuals with information about the supposed speaker. Therefore, in Experiment 2, visual
cues to speaker gender, age and socias el@se added. This information was given to the
listener gradually, in order to see whether each type of spealexical information
influenced perceptions of phonetic variants to any extent. It was anticipated that adding
visual cues would help differéate perceptions of speaker age and social class from those
of speaker gender (cf. Experi ment 1) . \
perceptions of speakandexical information. For example, seeing a young male face when
hearing a phonetic viant might incline the listener to rate the variant differently to the
answers given in Experiment 1. Thus, the hypothesis in Experiment 2 was that priming
listeners with gendered faces should influence evaluations of speaker social class an
speaker agelhe hypothesis was supported by previous research which has confirmed that
vi sual cues from the speakerds face prov
shift 1 istener dydnfopnatiorc(Egy etialg 200&8plinsoa et dl.j 19%9 r
Ma n i and Schneider (20183) have shown t he
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information about the speaker. This information, in turn, is used by listeners during the
speech perception process.

As expected, Experiment 1 also showed a reayrimierdependence between
perceived speaker age and gender. Some voices which were found to soundiag
were also evaluated as yousgunding. Voices judged as more female sounding, by
contrast, were often considered to be oktmunding(cf. Section3.2.1). Theseinteractions
will be further investigated in thisxperiment.

Following the introduction, the experiment and types of visual images used in it are
described. Next, the choice of statistical methods used to analyse results are describec

Findly, the results are presented and discussed.

4.2 Method

4.2.1 Stimuli

The same stimuli as in Experiment 1 were usedhe present experimentegs Section
3.2.1 for a full description). However, this experiment further investigates perceptions of
the variantsvhich gave clear results in Experiment 1, that is, variants aftlRSEvowel,

T-to-R compared with glottalised /t/, and gldoktal, glottalised and released /t/. The
retracted NURSE variant [I§ Jnost often used by older workiralass males, was
contraseéd with the fronted variarft B Which is most often used by young middénd
working-class females, and with amnlocalisedcentralised §E {Beal et al., 2012; Watt,
1998;Watt & Milroy, 1999). Tto-R ([r]), which is most often used by older workialgss
female speakers, is contrasted with glottalisedWt])((cf. Section 3.4)Glottalised /t/, on
the other hand, is most often found among older midafe workingclass males in
NewcastleEnglish (Beal et al., 2012: 39Yatt & Milroy, 1999). Glotalised /t/([v]) was
contrasted with a glottied /t/ ([V]), which is most often found among younger middle

class female speakers (Beal et al., 2012; Mikbgl, 1994a;Milroy et al, 1994; Watt &

Milroy, 1999), and released /t[t]), anonlocalised variant which is used locally but also
in a number of other varieties of British English. Th@AT vowel variants were removed
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because all of the localised variants under investigation were most often used by male
speakers only, unlike in the case of HURSEvowel variants.

4.2.2 Participants

Listeners were recruited in the same manner as for the previous experiment. Because th
same audio stimuli were used in the present as well as in Experiment 1, it was ensured the
participants who took part in theqvious study did not participate in the present study.
Thus participants in both tested groups, that is, from Tyneside and from the south of the
country were new to the research.

Listeners were undergraduate and graduate students at the Universitykaindor
Newcastle University. Participants were paid £8 upon completion of the experiment in the
first stage of data collection and £7 in the second stage.

As in Experiment 1, the Tyneside group of listeners fulfilled the condition of
having high exposureot the dialect under investigation. The Tyneside group of
respondents consisted of 27 participants, 15 of whom were from Newcastle. Other North
East localities included Gateshead and North and South Tyneside.

All participants reported having immediaterfidy and/or friends from the North
East. With the exception of one participant who was 34 years old, all other participants
were between 18 and 24 years of age. The majority reported having lived in Tyneside all
their lives, that is, between 18 and 23 gear

In terms of social background, 11 participants reported being from nitidie
households and 16 described themselves as being walkiss)

As in the first experiment, the aim was to obtain a gebd&anced sample of
participants, but yet agathis proved to be difficult in practice. Thus, the sample consists
of 7 males and 20 females. In general, it was mostly women who responded to calls for
participation in experiments.

As a comparison group, it was decided to use listeners who had lowuexpos
any of the NortkEast dialectsThe results in Experiment dhowedthat there werdittle
differences betweemyneside listeners and listeners from the wider N&dist in terms of
perception of speakeéndexical information carried by the phoneti@riants. This
familiarity with the Tynesi de v aperhapsalse c

TV andor radio as well asother factors It was also assumethat due to the choice of
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phonetic variants under investigation in the second stindgé of theNURSEvowel, T-to-
R, and glottalised /t/), there may be not very much difference in the results between a
group of Tyneside listeners and listeners from elsewhere in the-NasthTherefore,it
was decided to test listeners from the Soutkmglandin Experiment 2 to ensure thihte
comparison group was comprised of nativeagpees of British English ith low exposure
to the variety spoken in the NofBast England

The comparison group of participants consisted of 31 listeners who ¢edjiftam
the south of England. 8 listeners were from London or neighbouring boroughs. The
majority of participants originated form Greater London, Sussex and Kent, but also
Oxfordshire, Buckinghamshire, Berkshire and Surfdthough participants came fromn
greater number of places in geographical terms than the Tyneside group of respondents
they were all from the south of the country, thus fulfilling the fundamental requirement of
having lower exposure to Tyneside English. The majority of participants weto two
months into the first year of their undergraduate degrees and living away from home for
the first time. 13 participants reported having a flatmate/s, a parent or further relatives as
their close contacts from the Noitfast. However, this infmation might be somewhat
unreliable because when asked if they had ever lived in the -Haghsome participants
confirmed that they considered York to be a Ndtdstern town.

All participants in this group were between 18 and 24 years of age, agd-sisa
they were similar to the Tyneside group of respondértiss group of respondents also
was not gendebalanced, as it consisted of 19 males and 12 females. Interestingly, in this
group of listeners it was mostly men who responieithe call for pdicipation. Only one
person reported being workifwdass and he remaining 31 participants reported being

middle-class.

4.2.3 Social class images

Different sets of images were used in this experiment to evaluate perceived speaker socie
class and to evaluaperceived speaker age.

In the first two blocks in the evaluation of the social class of the supposed speaker,
participants were instructed to pick one of the two pictures. In block 1 the pictures showed
examples of two types of housing, associated witinking- and middleclass people. In

block 2, information about the gender of the supposed speaker was added and a gender
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face (male or female) was projected against a background showing the two types of
housing.In block 3, where information about agkthe supposed speaker was added to the
information about social class and gender, younger or older gendered face was projectel
against a background showing the two types of housing and listeners were instructed tc
pick one of the four pictures.

The first set of images (block 1) presents social class images of housing that
participants were expected to associate with worklags and middlelass people,

respectively.

Fig. 4.1 Block 1. Images showing baagrounds associated with middle and working-
class people. The images that participants saw were displayed in randomised order.

The second set of images (block 2) presents a male or female face of the same age agair
a backdrop showing housing that papgants were expected to associate with working

class and middielass people, respectively.

Fig. 4.2 Block 2. A female face against backgrounds associated with workingnd
middle-class people. The imagethat participants saw were displayed in randomised
order.
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Fig. 4.3 Block 2. A male face against backgrounds associated with workingnd
middle-class people. The images that participants saw were displayadrandomised
order.

The third set of images (block 3) shows younger and older male and female faces. As
before, the faces are presented against housing associated with warkdngiddleclass
people. While the young faces appear to be those of peojbleir early twenties, the older

faces are middlaged looking.

S

Fig. 4.4 Block 3. A younger and older female face against backgrounds associated
with working - and middle-class people. The images that pddipants saw were
displayed in randomised order.
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Fig. 4.5 Block 3. A younger and older male face against backgrounds associated with
working- and middle-class people. The images that participants saw weresgiayed
in randomised order.

4.2.4 Age images

In the evaluation of the age of the supposed speaker, participants were instructed to picl
one of the three pictures in the male and female conditions. The first face showed a man o
woman in his/her early 20s,gfsecond a man or a woman in their 40s, and the third a man
or a woman in their 60s. It was ensured that in all of the sets the faces showed the same a
range. I n Experiments 2 and 3 male and f
speakero.

Figures 4.6 4.9 present face composites used for evaluations of speaker age.
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Fig. 4.6 A set of female faces for speaker age rating.

Fig. 4.7 A set of fenale faces for speaker age rating.

Fig. 4.8 A set of mak faces for speaker age rating.
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Fig. 4.9 A set of male faces for speaker age rating.

The faces stwn in this and the previous sections (4.2.3) were created in EvoFiwdFat

al., 2006; Frowd, 2015 Even though EvoFIT was originally used in forensics, it can in
fact, have a number of other applications. For example, it can be used in sociolinguistic
psycholinguistic or psychological research. EVOFIT can be of great assistance in a broac
array of perceptual experiments where, f
masculinity/femininity, social class and other indexical information néedse assessed

from speech. One of the main advantages of the software is that it allows the user to obtail
a highly controlled end product. Composite faces created with EvVoFIT can be of different
shapes and sizes but also different ethnicities. Spealaaathristics such as age,
masculinity, attractiveness, honesty, health or texture can be manipulated to a requirec
degree (Frowd et al., 2006). Furthermore, facial features such as lips or jaws can be mad
more or less prominent (Frowd et al., 2013).

Att he same time, the same face can be
late teen to a 60 yeald. EvOFIT allows the user to adjust the look of eyebrows,
Afeyebagso, nose and nostril s, as wel | as
44). Aging a composite face can be fully controlled and achieved also by additional
manipulation of face health.

Thus, EVOFIT was used to generate the faces used in both types of images in the
present experiment (that is, the age and social class imagk#. the age images used
male and female face composites morphed in EvoFIT (Frowd et al., Ba®ggd, 2015,
the class images integrated morphed faces with other visual cues. Black and white
composites were photoshopped (Adobe Photoshop CS6, 2013) atk @&hd white
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backgrounds cueing workingand middleclass responses. Similar visual scales were
applied by Hay et al. (2006) and Squires (2013).

4.2.5 Pre-testing social class images

To validate the sociatlass images used in this experiment and to erkatehe complete
pictures were in fact associated with middied workingclass people, images were rated
by an independent group of volunteers as follows.

Three short surveys were administered online using the SurveyGizmo software
(SurveyGizmo, 2014)Images were rated in terms of social class by three groups of
respondents. Each successive surpeymitted the narrowing down dypes of images
suitable for the studgnd the selection of images yielding the best results.

The three surveys were com@dtby 20, 14 and 10 respondents from Tyneside and
the NorthEast respectively. The images were not tested on any other group of respondent:
originating from a different region in the country. Tables 4.1 and 4.2 provide information

about partmndgengeant sé6 age a

Number of| Age of
respondenty respondents

8 18-24
21 2535
5 34-45
1 45-54

Table 4.1 Number of respondents who participated in the three online surveys and
their ages.
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Gender

Age Male Female
Survey 1 1824
25-34
3544
Survey 2 1824
25-34
3544
Survey 3 1824
25-34
45-54

R R R R R R g e

RO N N NN DN oD

Table 42 A breakdown of parti ci pantch®uccasgive r a
survey.

Participants were asked to rate pictures on a scale from 0 to 100 and to provide any
additional comments they may have had. Participants were also advised to pay attention t
the backgrounds shown in the pictures rather than faeesstives.

A total of 11, 15 and 14 images were rated in the first, second and third survey.
Only images perceived by 85% or more respondents as nulddie or workingclass were
selected for the scale. The cut off point for selecting the images w&8tabiBexpected
ratings.

Overall, it seemed that certain types of backgrounds were more easily associatec
with working- or middleclass. Images showing shops, interiors, for example, living rooms,
different makes of cars, housing etc. Although all of &aheve seemed to evoke class
associations, images of houses evoked these associations in the most consistent wa
Therefore, it was decided that pictures of housing associated with wodadgmiddle
class people should be used in the experiments.

Furthemore, pictures of houses, unlike images of interiors, are good pictures to use
in perceptual research since they contain a single focal point (Farnand, 2013). According tc
guidelines for pictorial stimuli used in perceptual experiments developed by &arnan
(2013), pictures with one focal point, unlike complex pictures or pictures with no focal

point, yield the best results in terms of attention consistency.
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Farnand (2013: 176) al so points out
attention is a sigle human face, either natural or artificial, which becomes a focal point of
an image. Even though adding composites of human faces to pictures showing different
types of housing in fact turned pictorial stimuli into images with two focal points, with a
composite face being one and an example of housing being the other, it was believed tha
the viewer would be able to decode the i
backgrounds were chosen for theiwosgdmpWh
is more, as has been already mentioned, viewers were instructed to pay attention tc

backgrounds when evaluating the pictorial stimuli.

4.2.6 Procedure

The same audio stimuli that were used in Experiment 1 (cf. Section 3.2.1) were used in
Experimen 2. When audio was played, the pictures were simultaneously displayed on the
screen. Upon hearing a stimulus, listeners were asked to select one of the images showir
the supposed speaker. If class images wleog/non screen, listeners were to select ohe
two or four imagesif, on the other hand, an age scale was presented, listeners were to
select one of three images block | of class evaluationfisteners sawtwo images of
housing the firstoneassociated with workinglass peoplendthe seconsneassociated
with middle-classpeople. Listenerdiad to choosavhich of the two pictures was more
applicable In block Il of class evaluations listeners sdte same images of housing
However this time a male or female face was projected over the igpimages. Listeners
either had to seleet male face on the background of middieworkingclass housing or a
female face on the background of middbe workingclass housingFinally, in block IlI
listeners saw the same housing but this tiheegendeed faces were younger and older.
Listeners had to choose one of four pictures showing a younger and older man on the
background of middleor workingclass housing or a younger and older woman on the
background of middleor working-class housing.

In ageevaluations listeners were shown images of three men of diffeppairent
ages or three women of differeapparentages. In each case listeners were to pick one

image.
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As can be seenaeh stimulus was rated in terms of perceived speaker age and
social class. In both instances, participants were primed to see the speaker as male o

female.

Visual stimulus Wisual stimulus
- WC housing - Younger gendered face (WC housing)
- MC housing - Older gendered face (MC housing)

- Younger gendered face (MC housing)
- Older gendered face (MC housing)

| Audio sﬁrmlusl

Listener's
evaluation

| Audio stimulusl

Listener's
evaluation

!

Filler
Filler
Wisual stimulus
- Gendered face (WC housing)
- Gendered face (MC housing) Face stimulus

- Young gendered face
- Middle-aged gendered face

| Audio stimulusl - Older gendered face

L

| Audio stimulus |

Listener's
evaluation

Listener's
evaluation

Filler

Fig. 4.10 Experimental procedure. The flowchart illustrates the process of social class
evaluation of the speaker (fist three blocks) and age gender evaluation of the speaker
(the last block).

No other images, such as pictures of stimas per Experiment 1, were shown. Even
though pictorial representations of stimuli were shown in Experiment 1, it was decided to
exdude them from Experiment 2, with only one exception. Since Experiment 2 is a
priming experiment, there was a risk of additional images cancelling out priming effects
exerted by images showing the supposed speaker. However, a pictorial representation we

shown with the retractedlURSE variant[ld . JThis was done to ensure that the listeners

with high exposure to the features of the dialect under investigation understood the word as

expected, rather than as a different word.
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As before, the experiment was conducted in laboratory conditionacamuhistered
in SurveyGizmo (SurveyGizmo, 2014). At the beginning of the experiment, there was a
training session, after which participants were given time to ask questions. A sequence 0
391 singleword stimuli and fillers were presented over headphoriea eomfortable
hearing level. The entire session took about 75 minutes, including three breaks during the
experiment. As in Experiment 1, participants were asked to complete Sudoku puzzles
during the breaks.

Stimuli were administered in a similar mant@that used in Experiment 1. Images
were displayed on the screen and audio files wexgepl with a delay of a second.

At the end of the main experiment, participants were shown all the images used for
the class evaluations and were asked to group #mmording to perceived social class
(middle vs. working). Even though the images had beesrgbeel, this step ensured that
the present group of parti ®i padt Hwaog ko qig

in the same way as the previous groupgasficipants.

4.3 Results

The section presents and discugbesesults of perceived speaker social class and age for
the variants of th&lURSEvowel, T-to-R, as well as, glottééd, glottalised and released /t/.
As was the case in Experiment 1 alsoehgiottalised /t/ is investigatein two different
environmentgcf. Sectios2.8& 3.4).

Logistic regression mixedffects models were applieéd investigate the perceived
social class of the speaker. The dependent factor wasetiseived class of thepsaker

(working-class or middleclass) and the fixed effects included the following:

The phonetic variant (number of variants depended onathable

The gender of the face showing the supposed speaker (male or female)
Speaker (A or B)

Listener (partigbant)

The gender of the listener (male or female)

The social class of the listener (workiolgss or middleclass)
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In the first block of social class analygf. Section 4.2.3 (in the full model variant),
speaker, gender of the listeraamdsocial dass of the listenewere entered as fixed effects.

In the second and third block of social class evaluatgemglered face of the supposed
speakemwas added as a fixed effecurkhermore, irblock 3, where information about age

of the supposed speakersvadded to the information about social class and gender, a split
analysis was performed. The perceived class of the speaker was analysed separately fro
perceived speaker ag€urthermore, an interaction betwe#me specificface genders
(male/female) othe supposed speakandphonetic variantsvas tested.

For evaluations of perceived speaker age, ordinal regression-gfieets models
were performedEven though it could be argued that age is conceptually a linear notion,
for the purpose of this experent age was treated as a discrete variable. As has been
mentioned in Section 44.listeners were instructed to choose one of three pictures of the
supposed speaker, where the images represented younger, middle ashabkidgrfaces.

Since there werenly three discrete points on the scale, (younger, middle and older), it
would be difficult to construct a continuous scale using these three points. Therefore, it
was decided to treat the age of the supposed speaker as three discrete choices instead «
apply ordinal regression. Nevertheless, to account for the fact that age is a continuous
variable conceptually speaking, a linear regression metietts model was also applied to

test for any possible differences and similarities in the output of theabaid linear tests.

The tests showed no significant results. It is believed that this resulted from using a three
point scale, which was in fact too short to be able to function as a linear scale.

In the ordinal regression forepceived speaker agthe dependent factor was the
perceived age of the speakgoung, middleaged or older) and the remaining fixed effects
were the same as in the logistic regression applied for evaluations of perceived speake
social class in this experiment. An interactionween theface gendel(male/female) of

the supposed speaker and pihenetic variantvas tested as well.
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4.3.1 Evaluations of perceived speaker social class

4.3.1.1Block 1

Fig. 4.11 A screenshot of the images sl in block 1.

4.3.1.1.1 Variants of the NURSE vowel

100%

T5%

%
class

EvC
wC

50%

25%

0%

[>] (7] [3]

variant

Fig. 4.12 Perception of speaker social class for thggd [ Band [(X Yariants of the

NURSE vowel. Listeners were exposed to social class information about the supposed
speaker. Tyneside group.

As has been already mentioned, in the first block of evaluation of speaker social class (Fig

4.12), listenerswere presented with images representing middlied workingclass
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housing. The retracted varigd , Which is most often used tmtder workingclass males
(Beal et al., 2012, Watt & Milroy, 1999, Watt, 1998as judged by listeners to be overall
working-class sounding. The fronted varign® WHich is described as most often used by

young middle and workingclass females but also by older workiclgss females (Beal et
al.,, 2012, Watt & Milroy, 1999, Watt, 1998), was rated as overall middes soundg.

Finally, the nonlocalised[i ,was judged as definitely middidass sounding. It seems

that findings of this study agree with results reported by production studies as far as the

evaluation of perceived speaker social class oflhgariant is oncerned. Nevertheless,

the situation is not as clear in the case of[th@varfjant. While the variant was rated as

definitely workingclass sounding, these findings do not reflect results reported in
production studies (Watt & Milroy, 1999).
In the betfit model (Table 4.3) enteringenderandsocial classof the listeneior

speakeras fixed effects did not contribute to the model and so these factors were removed

from it.

Fixed effects Estimate | Std. Error z Pr(>|z|) Sig.
(Intercept) -3.455 1.086 -3.181 <.01 *
Variant[l§ ] 5.398 1.197 4.509 <.001 Fhk
Variant[ BT ] |2.657 1.076 2.469 <.05 *
Listener gender | -1.753 0.767 -2.285 <.05 *
(Male)

Table 4.3 Bestfit logistic regression mixedeffects model of perception of speaker
social class for variants of theNURSE vowel, where[ld dnd [ Rdre]compared against

[ JListeners were exposed to social class information about the supposed speaker.

Random slopes(1 + variant | listener) and random intercepts (1|audio). Number of
observations (N)=243; Listener=27. Tyneside group.

A closer look at the output of logistic regression reveals that compared to yérighiere
was a tendency for varianfs &and[ Rt pe evaluated as having been produced by a

working-class speakef@ble 4.3). Thus, if the variant wiis dr[ R it Was more likely to
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be evaluated as having been produced by a wodlass speaker compared to varigiit ]

The effect was highly significant for both variants (p<0.001 and p<0.5 respectively). As a
result, there was a significant correlation betwemiants and thesocial class of the
speaker which is the predicted variable. Furthermore, an effect of gender of the listener
was observed. When the gender of the listener was male, there was a teadsradyate

the variants asvaving been uttered by middleclass speaker (p<0.05). Nevertheless, it
should be kept in mind that the sample of respondents was not balanced for gender, whicl
might contribute to the effect of gender of the listener.

. WC | ) . WC | .
o o o7 = 0o | |
g 0.6 - L g
T} 0.5 + ~ G 04 - .
T ps | L k]
75 .g 0.3 L 02'} 0.2 4 -
@ 7]
o g 024 — E 02 4 L
/D l o 0.1 4 [ Q,E -
class T T T . T T
) m vC MC [3]] [o:] @] MC F M
= We variant listener gender
we ,
e | w 0.6 - -
= & o5+ -
9 g4 -
o
@ 03 -
2
, | D 021 -
- S, | i
! 3 ! 5
[2] (2] [3] Q ool WC,
. ' Mc MC
vanant listener class
a) b)

Fig. 4.13a) & b) Perception of speaker social class for thgd [ Rand[( Variants of

the NURSE vowel. Listeners were exposed to social class information about the
supposed speaker. Southern group.

The two graphs(a) and(b), in Fig. 4.13 show evaluations of speaker social cNAgslst
Fig. 4.13(a) showsaraw count of the responsdsg. 4.13(b) showsall effects occurring

in the datathusreflecting findings of the statistical analysisg. 4.13 (b) shows predicted
probability for class evaluation along ttvi error bars whichgive some idea of the
uncertainty of the estimaté the compason group of respondents the localised variants

of the NURSE vowel were evalated quite similarlyas inthe main groupThe retracted

variant [l beemed to be cueing slightly more workitlgss ratings than the fronted

variant [ R TA§ expected, however, the listeners differentiated between the localised
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variants and theonlocalised onelt can be noticedhat [(f yvas evaluated as overall

having been produced by riddleclass speaker in comparison to the two localised
variants.

In statistical analysis (Table 4.4), tigenderand class of the listenewere not
significant; yet they contributed to the de. Thus, in the bedit model, variant, gender

andsocial class of the listenevere entered as fixed effects.

Fixed effects Estimate | Std. Error |z Pr(>|z|) Sig.
(Intercept) -2.350 0.792 -2.965 <.01 *
Variant[l§ ] 2.323 0.816 2.845 <.01 *
Variant[ BT ] 1.536 0.932 1.648 <1

Listener gender 0.538 0.574 0.937 0.348

(Male)

Listener class (WC) | -2.687 2.043 -1.315 0.188

Table 4.4 Bestfit logistic regression mixedeffects model of perception of geaker
social class for variants of theNURSE vowel, where[ld dnd [ Rdre]compared against

[(@ JListeners were exposed to social class information about the supposed speaker.

Random slopes(1 + variant | listener) and random intercepts (1 | audio). N=88;
Listener=32. Southern group.

When compared with the results obtained in the Tyneside group of listeners it can be

noticed that in both groups the retracted variant had a tendency to be evaluated as havin

been uttered by a workirgjass speaker. Howey; this tendency for the retractgal fo be

2L

the Southern group of listeners than in the Tyneside group of listeners (p<0.01 and

p<0.001 respectively). As far as the fronted var[afkis doncernedtiwas more likely to

be rated as having been spoken by a workiags speaker when compared to the

centralised i . [However, this difference was significant only among the Tyneside group

of respondents (p<0.05), while in the Southern group it was mafelydencyhat did not

achieve significance.
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The perceptual differences betweranlocalisedand localised variants in the
compaison group would mean that participants with low exposure to features of the

dialect under investigatiowere sensitive tqld hs sounding different from the other

localised andnortlocalised variant Nevertheless, more subtle speaker seanwéxical
information encoded in the localised variants, which would allow listeners to differentiate
between them, seems to have beah af reach for the majority of respondents in the
compaisongroup.

The findings might imply that, as expected, listeners with high exposure to the
dialectal features of Tyneside English were more sensitive peakerindexical
information carried by th@honetic variants. When comparing the resultgeach of the
groups, however, it could be argued that the differences between the groups were not large
Thus it seems that the group of listeners with low exposure to the dialect evaluated the
variants simarly. The explanation might be that speaker social class is a type of-social
indexical information listeners are very sensitive ttwg, ascould be predicted, a
localised non-standardvariant would be evaluated as more workioigss sounding
especiallywhen compared with aonlocalisedstandardvariant even if the listeners were
not particularly familiar with the vaety.

In fact, a statistical comparison of the results among the Tyneside group and the

Southern group presented in Table 4bowed tht the dialect exposurewas not

statistically significant and that[l§ hnd [ R Wwefe rated as more likely to have been

produced by avorking-class speaker in comparison to the central[$ed{p<0.001 and

p<0.01, respective)y

Fixed effects Estimate | Std. Error | z Pr(>|z|) Sig.
(Intercept) -2.621 0.756 -3.465 <.001 ok
Variant[l§ ] 3.546 0.751 4.719 <.001 ok
Variant[ B ] 1.902 0.733 2.595 <.01 *
Dialect exposure -0.247 0.532 -0.465 0.642

Table 4.5 Bestfit logistic regression mixedeffects model of perception of speaker
social class for variants of theNURSE vowel, where[ld dnd [ Rare]compared against

[(@ JListeners were exposed to social class information about the supposed speaker.

N=531, Listener=59. Tyneside and Southern groups.
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4.3.1.1.2 T-to-R
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variant

Fig. 4.14 Perception of speaker social class fdr] and [v]. Listeners were exposed to
social class information about the supposed speaker. Tyneside group

It will be recalled tha{r] is a characteristic feature of the speech of older workiags

females, although it can be also found to a lesser extent among younger vetaksg

females (Watt & Milroy, 1999)[+], on the other hand, is most oftesuhd among older

middle- and workingclass mal&'ynesidespeakers (Beal et al., 201R¢cherty & Foulkes,
1999;Milroy et al.,1994a;1994h Watt & Milroy, 1999.

Figure 4.14 shows thali] was evaluated as workirddass sounding by the

Tyneside group ofisteners. At the same timéy] was found to be somewhat more

working-class sounding than middi#dass sounding. In fact, these findings reflect the
results of production studies quoted above.

As was the case with the variants of Mi@RSEvowel, herealso the largest model
included interactions. The befdt model to the data was simple and includediant and
listener classas the fixed effects (Table 4.6t should be mentioned that as a result of the
design of the experiment, which needed to antéar words sounding gendambiguous

but natural, some of the words were produced by one of the speaker&fordgction
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3.2.1) This was the case fgr] compared withj\t]. As a result of the lack of speaker

variation, speaker voice was excluded from the analysis in this case. In addition, it can be

noticed that (except forariant) none of the fixed effects contributed to the model.

Fixed effects| Edimate Std. Error z Pr(>|z|) Sig.
(Intercept) | 0.570 0.443 1.286 0.198

Variant[(j 8.904 3.639 2.447 <.05 *
Listener -0.128 0.608 -0.211 0.832

class (WC)

Table 4.6 Bestfit logistic regression mixedeffects model of grception of speaker
social class for[f] compared with [v]. Listeners were exposed to social class
information about the supposed speaker. N=162; Listener=27. Tyneside group.

In terms of statistical results for tAHgneside group of respondentq, wasmore likely to

be evaluated as having been produced by a woddags speaker (p<0.05) than V.

100%

5% 4

%
class

50%-| B vC
wcC

25% 4

0% --

[ [t

variant

Fig. 4.15 Perception of speaker social class fdi] and [v]. Listeners were exposed to
social class information about the supposed speaker. Southern group.
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In the Southern group, the two variants under investigalipraiid[vt]) were found to be
overall equally workingclass sounding (Figure 4.15). This was tiw case for Ho-R
among the Tyneside group of respondents, who fateas having been producealmost
exclusivelyby a workingclass speakefst], on the other hand, was found to be more

middle-class sounding in the Tyneside group. It could be cdeduhat listeners with low
exposure to the dialect perceived both localised variants as more likely to be used by

working-class speakers.

Fixed effects Estimate | Std. Error | z Pr(>|z|) Sig.
Intercept 5.801 5.858 0.990 0.322
Variant[§] -2.867 5.523 -0519 0.604

Table 4.7 Bestfit logistic regression mixedeffects model of perception of speaker
social class for[f] compared with [vt]. Listeners were exposed to social class
information about the supposedspeaker. N=192; Listener=32. Southern group.

The besffit model to the data wasimilar to the one for the Tyne$® group of listeners

(Table 4.7. The results of statistical analysis fof and[v] in the Southern group confirm

results observed in Rige 4.15. While for the Tyneside group of listergtsvas found to

be significantly more likely to be evaluated as having been spoken by a wolkgsy

speaker tharjvt] (p<0.5) (cf. Table 4) the results fofr] in the Southern group of

listeners yelded no statistical significance, suggesting at the same time that both variants
were perceived as having been uttered by a workliags speaker.

As far asexposureto dialect is concerned, a comparataealysisbetween the
Tyneside and Southern gnos didnot find the variable to be significart] did not yield

significant results either.
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4.3.1.1.3 Glottalled, glottalised and released /t/
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Fig. 4.16 a) & b) Perception of speaker social class fdd], [M] and [t]. Listeners were
exposed tosocial class information about the supposed speaker. Tyneside group.

Figure 4.16(a) showsaraw count of the class evaluations whereas Fig. hl6hows all
effects occurring in the data. It was decided to present both figures because the raw cour
in Fig. 4.16(a) does not reflect statistical results presented in Table 4.8. When looking at
the graph bar statistically significant differences between the variants are expected.
However, statistical resultss well as Fig. 4.16 (lshow that it is not thease Fig. 4.16 (b)
shows predicted probabilities for social class with error trars giving some idea of the
uncertainty of the estimat&he discrepancy between the graph bar and statistical results
and all effects grapmost probablyesuls from the non-significant tendency of perceiving
words produced by speaker B as having been produced by a 1dlialsiespeaker.

As will be recalled,[vt] is most often used by older middland workingclass

males in Newcastle English. In the same environmgdjts used by younger middigdass

females (Beal et al., 2012; Docherty & Foulkes, 1999; Milroy et &944&; 1994b).
Foulkes et al. (2010350) point out a strong association of this variant with female

speakers among Newcastle speakers.
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As can be noticeth Table 4.8in the Tyneside groupf, [vt] and[t] were rated as
having been uttered by a workhatass speaker, witpM] perceived tosound even more
working-class tharj+] or [t] (Fig. 4.16). Thus, these results, and especially the results for

the [V, stand in opposition to the findings of the production stu(iBesal et al., 2012;
Docherty & Foulkes, 199WMIilroy et al., 1994a;19%4Db).

Fixed effects| Estimate Std. Error z Pr(>|z|) Sig.
(Intercept) | 1.883 1.730 1.088 0.276

Variant[] 9.458 6.457 1.465 0.142

Variant[«] | 1.840 1.334 1.379 0.167

Speaker (B) | -2.975 1.586 -1.875 <1

Table 4.8 Bestfit logistic regression mixedeffects model of perception of speaker
social class for[J], [M] and [t]. Listeners were exposed to social class information

about the supposed speaker. The model excludes interactions between prémfi
N=243; Listener=27. Tyneside group.

In the besfit model to the datayariant andspeakemwere eneéred as fixed effects (Table
4.8). As can be seen from the statistical analysis in Tal@ephonetic varianthad no
significant effect on evaluatioof the social class of the supposed speaker. It seems that
there were no differences in tesraf speaker sociallass between the three variants.
addition, there was a tendency to evaluate variants as having been spakenidile

class speaker if thwords were produced by speaker B (cf. Section 3.2.1).
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Fig. 4.17 a) & b) Perception of speaker social class fds], [\] and [t]. Listeners were
exposed to social class information about theupposed speaker. Southern group.

Figures 4.17 (a) and(b) presentevaluations of ], [vt] and[t] with respect to perceived

speakersocial classamong the Southern group of participams. was the case with
Tynesde respondents, also here Hgl7 (a) showsa raw count of the class evaluations
whereas Fig. 4.1{b) shows all effects occurring in the daka.before Fig. 4.17 (b) shows
predicted probabilities for social class with error dargive some idea of the uncertainty

of the estimatelt will be noticed thatvhilst Fig. 4.17 (b) matches statistical resuliy.

4.17 (a) and statistical analysis show somewhat different results. This discrepancy could
result from the fact that the grajlar presents a raw count of speaker class evaluations
whereasstatisticalanalysis takes all effecis the datanto accountFurthermore, the effect

of speakercould account for it as well, wherelwords produced by speaker \Bere
evaluated ashaving been produced by a middlass speaker Also the order ofthe

variants in both graphs is differeptobablybecause ofpeakereffect, whereby in Fig.

417 (a) [M] was evaluated athe most workineclass sounding whereas in Fig. 4.@0) it
was[W].

Interestingly, it seems that evaluations of speaamial class foithe localised

variants diddiffer from those of the Tyneside growgnce[vt] was found to b the most
working-class sunding of the three variants.
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Fixed effects| Estimate Std. Error z Pr(>|z|) Sig.
(Intercept) 1.232 0.896 1.375 0.169

Variant[«] | 2.565 0.902 2.842 <.01 *x
Speaker (B) | -1.908 0.842 -2.264 <.05 *

Table 4.9 Bestfit logistic regression mixedeffects model of perception of speaker
social class for[J], [\t] and [t]. Listeners were exposed to social class information

about the supposed spker. The model excludes interactions between predictors.
N=288; Listener=32. Southern group.

The besffit model to the data includedariant and speakeras fixed effects and was

significantly better from other models (p<0.05) (Table 4.9). A closer &dke statistical

results for the Southern group reveals that drtly was significantly different fronjt]

(p<0.01) (Table 4.9)In addition, words produced by speakervigere significantly more
likely to be evaluated a@saving been produced laymiddleclass speaker (p<0.05). As has
been already mentioned, tlmght resultfrom the design of the studgf. Section3.2.1).

It is interesting to see thatdtSouthern group of respondedifferentiated between
localised andnonlocalised variants in terms of speaker social claséereas for the
Tyneside group of respdents, no effect of variant was observed (cf. Tdb# As could
be expecteda comparison between the Tyneside and Southern groups of listeners revealed

that thedialect exposurelid not yield significant result&able 4.10) At the same timéu]

was perceived as having been spoken by a wortlass speaker. There was also an effect

of thespeakemhich was already reported for the Southern group.
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Fixed effects Estimate Std. Error z Pr(>|z|) Sig.
(Intercept) 1.266 0.889 1.424 0.154
Variant[v] 1.897 0.680 2.787 <.01 *x
Speaker (B) -2.073 0.791 -2.619 <.01 *x
Dialectexposure | 0.034 0.405 0.085 0.932

Table 4.10 Bestfit logistic regression mixedeffects model of perception of speaker
social class for[J], [\] and [t]. Listeners were exposed to social class information
about the supposed speakeN=531; Listener=59. Tyneside and Southern groups.

4.3.1.2Block 2

In the nex block of the experiment, participants were provided with more information
about the supposed speaker. Thus, in addition to information about social class of the
supposed speaker in the form of pictures showing midate workingclass housing,

listenerswere primed with images of gendered faces and so in the male condition, listeners

saw a male face, whereas in the female condition they saw a female face.

Fig. 4.19 A screenshot of the scale used in the second block. Male condition.
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4.3.1.2.1 The NURSE vowel
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Fig. 4.20 Perception of speakersocial class for the[ld J andl [d Variants of the

NURSE vowel. Listeners were exposed to social class and gender information about
the supposed speaker. Tyneside group.

In block 2, in the Tyneside group of respondents the perceptions dfURBE variants
remained thesame as in block 1 (Fig. 4.20). Thus, introducing information about gender of
the supposed speaker did not result in a shift in evaluations of perceived speaker socie

class.Again, [l Was evaluated as over&ihving been spoken tayworkingclass speads

when listeners were primed with a female face. About one fourth dfsth§timuli were

evaluated as middielass sounding. Furthermore, a slight shift in favour of judging the
variant ashaving been produced layworkingclass speaker in comparisondiock 1 can
be noticed when listeners were primed with a female face. It is worth pointing out that the

opposite can be seen when listeners were primed with a male face; a slight shift toward:

evaluating the variant as mideéass sounding can be obsatv&@he fronted R vafant
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was found to be overall midd#ass sounding when listeners were exposed to both female
and male faces. About one third of the stimuli wibkught to have come fromworking
class speaker when listeners were exposed to either male or faneseHowever, it does

not seem that the gender of the faces had any meaningful impadt et ener s 6 c |

of the variant as workingor middleclass. The centralised varigfii vas evaluated as

overall middleclass sounding, irrespective ohether listeners were primed with a male or

female face.

Fixed effects| Estimate Std. Error z Pr(>|z]) Sig.
(Intercept) -2.468 0.496 -4.976 <.001 rxk
Variant[l§ ] | 3:427 0.521 6.575 <.001 ok
Variant[ B T|1.337 0.562 2.376 <.05 *

Table 4.11 Bestfit logistic regression mixedeffects model of perception of speaker
social class for variants of theNURSE vowel, where[l§ dnd [ Rare]compared against

[ Listeners were exposed to social class and gendiformation about the supposed
speaker. N=486; Listener=27. Tyneside group.

As far as statistical analysis is concerned, the simplest model was tHig mestel to the

data (Table 4.11). Because none of the fixed effects exceptafieint were eithe
significant or contributed to the model, they were excluded from analysis. The same held
true for an interaction betweemriant andgendered facef the supposed speaker. Since

no effect of gender was found among the Tyneside group of respondenfgjritassay

that exposing listeners to a female or male face did not influence evaluations of speake

perceived social class to any meaningful extent. Phonetic variants, however, predicted the

social class of the speaker with a significant result. Bottants[ld dnd[ Rweife found to
be significantly more workinglass sounding than the centrali§éd (p<0.001 and 0.05

respectively), with variarftd ih the lead.
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Fig. 4.21 Perception of speaker social cks for the[d ] Randl [X Yariants of the
NURSE vowel. Listeners were exposed to social class and gender information about
the supposed speaker. Southern group.

When looking at Figure 4.21, it seems that for the Southern group of respondents, the
effect of cueing with a gendered face was similar to the effect obtained among the main
group of respondents. In other words, also here the gender of the supposed speaker did n

change evaluations of social class of the variants in any meaningful way. iWile

centralised Was found to have been uttered by a midddess speaker, the localisgal ]

and[ Rwele evaluated as workirgiasssounding(Table 4.12)

In the besfit model to the data, variant, gender of the face of the supposed speaker
and speaker were entel as fixed effects (Table 4.12). As can be noticed, no effects of the
gendered face or speaker were observed. However, both of these fixed effects contribute

to the model, and so their results were also reported.
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Estimate Std. Error | z Pr(>|z|) Sig.
Fixed effects
(Intercept) -1.100 0.366 -3.001 <.01 *x
Variant[ld ] 1.765 0.458 3.849 <.001 Fhx
Variant] B ]|1.241 0.628 1.977 <.05 *
Face gender |-0.205 0.199 -1.031 0.302
(Male)
Speaker (B) -0.735 0.392 -1.875 <1

Table 4.12 Bestfit logistic regression mixedeffects model of perception of speaker
social class for variants of theNURSE vowel, where[ld dnd [ Rdre]compared against

[ Listeners were exposed to social class and gender information about the supposed
speaker. N=576; Listener=32. Southern group.

Even though the graphs with results for variants oNb&SEvowel in both groups show

betweergroup differences with respect to evaluation of the retracted vafi@njn
comparison with the fronted Rdnd centraliseX (Figs. 4.20 &4.21), when omparing
statistical results obtained in the Tyneside and Southern groups it can be notided {hat
and[ Rwele statistically significant in both groups. Moreover, the significance was at the
same level. For both groups, retracfiad \as more likelyto be evaluated as having been
uttered by a workinglass speaker than the centralif#d(p<0.001). As far as the fronted
variant[ Ri§ doncerned, it too was evaluated identically by both groups of listeners, and in

comparison to the centralisg¢ti it was more likely to be thought to have come from a

working-class speaker (p<0.05). Furthermore, the effect for fdoe genderof the
supposed speaker was not significant for either of the groups. Thus, it seems that afte
taking into accounvariation n the data, the results for the groups of listeners with high
and low exposure to the dialect were similar. Furthermore, when we compare the results
obtained in the first block of analysis with the results in the second block, it can
immediately be noticethat after adding information about the gender of the face of the
speaker, the results for the Tyneside group of respondents remained constant. Howeve
they changed in the comparison group. It seems that after introducing information about
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the gender othe supposed speakevaluations in the Southern grobpcame similar to
evaluations in the group with high exposure to the dialect.

As could be expected from the results above, in a statistical comparison of social
class evaluations among thgrnieside ad Southern groupslialectexposuredid not yield
statistically significant resultsThe variants were evaluatexkactly the same a# the
analyses for the Tyneside and Southern groups

4.3.1.2.2 T-to-R
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Fig. 4.22 Perception of speaker social class fdr] and [v]. Listeners were exposed to
social class and gender information about the supposed speaker. Tyneside group.

In the second block of evaluation of speaker perceived social class, Tyneside listeners

evaluatedr] as having been produced by arking-class speaker upon being primed with

a picture of a female face (Fig. 4.22). In fact, the results were almost identical when

listeners were primed with a male face. As far as evaluatioristjofare concerned,

listeners found the variant to be overaore workingclass sounding. At the same time,
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roughly a third of al[vt] tokens were rated as midetttass sounding. It will be noticed that

in block 2 of evaluations of speaker social clagg,was perceived as only slightly more

working-class sanding than in block 1 (cf. Fig. 4.14).

Variant, gendered facef the supposed speaker and an interaction between these
two predictors were entered as fixed effects in the-fiitestodel (Table 4.13)Because in
the case of variants of-ftb-R there was wly one speaker (cf. Section 4.3.2)] the
speaker factor was excluded from the analysis. As can be seen, none of the fixed effect
had a significant effect. Nevertheless, the {ieshodel to the data was the one including

interactions between predicso

Fixed effects Estimate Std. Error | z Pr(>|z|) Sig.
(Intercept) 1.413 0.542 2.606 <.01 *x
Variant[rj 25.537 99.053 0.258 0.796

Face gender (Male) | -0.450 0.4283 -1.051 0.293
Variant[ﬁ:face -15.566 99.018 -0.157 0.875

gender (Male)

Table 4.13 Bestfit logistic regression mixedeffects model of perception of speaker
social class for[f] compared with [v]. Listeners were exposed to social class and
gender information about the supposed speakerN=324; Listener=27. Tyneside

group.

It is interesting to observe the difference in the results of logistic regression analysis for the
Tyneside group in blocks 1 and 2 of evaluation of the social class of the speaker. Unlike in
block 1, when informationteout speaker gender was added, in block 2 there was no effect

of variant (Table 4.13). At the same time, the results show no effect for the face of the

supposed speaker or the interacti@tween gender of the face and phonetic variants.
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Fig. 4.23 Perception of speaker social class fdr] and [v]. Listeners were exposed to
social class and gender information about the supposed speaker. Southern group.

As was the case in the previous exammésy for Fto-R adding information about gender

of the supposed speaker did not change perceptions of the variants in terms of speake
social clasgFigure 4.23) Both[r] and[«t] were evaluated as thought to have come from a
working-class speaker. Once more, thigwuld suggest that there were perceptual
differences between the variants among this group of respondents. However, a closer loo

at the statistical results will provide more insight. In the-fiestodel to the data (p<0.01),

variantandgender of theistenerwere entered as fixed effects (Table 4.14).
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Fixed effects Estimate Std. Error |z Pr(>|z|) Sig.
(Intercept) 4.399 0.960 4.580 <.001 Fork
Listener gender -2.327 0.907 -2.564 <.05 *
(Male)

Table 4.14 Bestfit logistic regression mixedeffects model of perception of speaker
social class for[f] compared with [v]. Listeners were exposed to social class and

gender information about the supposed speaker. The model excludes interactions
between predictors. N=384, Listener=32. Southern group.

Statistical analysis reveals that the Southern group of listeners fourdiffaences

between[r] and [\] as far as perception of social class of the speaker was concerned

(Table 4.14). These results were similar to the results in the first block for the same group.
At the same time, the results for the Southern group were no different frons rfesuhe
Tyneside group in block 2, where no significant effect for variant was reported.
Furthermore, in none of the groups of listeners did the gender of the face of the supposet
speaker influence evaluations of speaker social class.

A statistical conparison of the Tyneside and Southern graopgable 4.15eveals
an effect of thelialectexposurgp<0.05), whereby wen the listener beloedto the group

with higher exposure toTyneside Englishthere was a tendency to perceiveiamts as

middle-class sounding[r] was perceived as having been spoken bwoaking-class

sounding speakép<0.01).

Fixed effects Estimate Std. Error |z Pr(>|z|) Sig.
(Intercept) 2.593 0.481 5.391 <.001 *rk
Variant[rj 5.674 1.910 2.971 <.01 i
Dialed exposure -1.364 0.659 -2.070 <.05 *

Table 4.15 Bestfit logistic regression mixedeffects model of perception of speaker
social class for[f] compared with [v]. Listeners were exposed to social clasnd

gender information about the supposed speaker. The model excludes interactions
between predictors.N=708; Listener=59. Tyneside and Southern groups.
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4.3.1.2.3 Glottalled, glottalised and released /t/
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Fig. 4.24 a) & b) Perception of speaker social class fd], [A] and [t]. Listeners were
exposed to social class and gender information about the supposed speaker. Tyneside
group.

Figure 4.24(a) showsaraw count of the class evaluations wherégs 4.24 (b) shows all

effects occurring in the data as wa#l predicted probability for class evaluation and error

bars which give some idea of the uncertainty of the estirttates decided to present both

figures because the raw count in Fig. 4@Adoes not reflect statistical results presented in

Table 4.5 adequatelylt seems that differences between the variants should result in
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statistically significant results but because of speakereffect, which can be seen in Fig.
4.24(b), they do not.

As far as the Tyneside group of listeners is concernedes not seem that adding
speaker gender prompts resulted in any differences in the perception of the variants ir
terms of social class of the speak&alfle 4.1¢. Consequently, the results of blocks 1 and
2 seem to match each othes the effect obariant was statistically nossignificant. The
effect offacegenderwas not significaneitherand, as such, did not appear to contribute to
evaluations of the phonetic varianfable 4.16) At the same time, howeveapeakerhad
a significant effect. Whileni the previous block of the analysis, (blocksjeakemwas not
significant, in the present analysis the effect of speaker B is clear. Words produced by
speaker B were more likely to be evaluated as having been produced by adadiaisislle
speaker than wosdproduced by speaker A{P.01). This might result from the design of
the study although this effect was not designed irSettion3.2.1).

Even though there was no statistically significant effect of the interaction between
face gendeandphonetic ariant, nor effects for any of the fixed factors, a comparison of
the models indicated that the interaction between predictors, as well as all fixed effects
significantly contributed to the model<p.01) (Table 4.16). The interaction betwekte
genderand variant is alsopresented in Figuse4.24 (a) and(b) and thespeakereffectis
presented in Figre4.24(b).
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Fixed effects Estimate | Std. Error |z Pr(>|z|) Sig.
(Intercept) 4.157 1.991 2.087 <.05 *
Variant[] 5.079 3.847 1.320 0.186

Face gender 0.319 0.464 0.689 0.490

(Male)

Speaker (B) -5.668 1.815 -3.123 <.01 *x
Listener gender | -1.615 0.992 -1.628 0.103

(Male)

Listener class 0.944 0.781 1.209 0.226

(WC)

Variant[\,{]:face -1.809 1.414 -1.279 0.200

gender (Male)

Variant[\,{t]:face -0.785 0.832 -0.944 0.345

gender (Male)

Table 4.16 Bestfit logistic regression mixedeffects model of perception of speaker
socal class for[v], [W] and [t]. Listeners were exposed to social class and gender
information about the supposed speaker. N=486; Listener=27. Tyneside group.

visual cues to the su
grou p 6 s S 0 c i aetsomewlzasimnilar tofthose h e

bl ock 1, i n ltish e s
interesting to see that the Southern group of respondents seenfied wifferences

between thawo localised variants and the ntocalised variant (Table 4.17 & FRg4.25

After i nclusion of
evaluation of
whi ch cues to

for only

(@ & 4.25(b)). While both localised variants were more likely to be evaluatdtheisg
come from aworking-classspeakerby comparison with the nelocalised variant, there

was a stronger class effect fok] than[v] (p<0.001and p<0.01 respectively)lt will be

recalled thatno significant effect forvariant was reported by the Tyneside group of
listeners.As before, speaker voice information had an#igant effect, where words

produced by speaker B were more likely to be evaluated as having been produced by :
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middle-class speakex(.05. It should bealso pointed out that no effect of thendered
faceof the supposed speaker was found among thth&awugroup of respondents.
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Fig. 4.25a) & b) Perception of speaker social class fdd], [M] and [t]. Listeners were
exposed to social class information and information about gender of the supposed
speaker. Southern group.

As was the case withé Tyneside responderdiso herd-ig. 4.25(a) showsaraw count of

the class evaluationshareas Fig. 4.2f) shows all effects occurring in the datgawell as
predicted probabilities for social class with error bdtswas decided to present both
figures becauséogetherthey correspond with statistical results presented in Table 4.17

more adequatelyNevertheless, it will be noticed that the results [frand [vt] in the

graphvisualisatiors and statisticahnalysisdiffer. Statistical analysitakes into accourdll
effects occurring in the datagetherwhereas both figures present the effects in isolation,
hence the discrepancyherefore,the descption of the results presented abaedies on

the statistical analysis.
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Fixed effects Estimate | Std. Error | z Pr(>|z|) Sig.
Intercept 0.921 0.657 1.402 0.160

Variant[] 3.265 1.117 2.923 <.01 *x
Va“ant[\,{t] 2.528 0.623 4.059 <.001 *xk
Facegender (Male) -0.440 0.273 -1.611 0.107

Speaker (B) -1.385 0.540 -2.565 <.05 *

Table 4.17 Bestfit logistic regression mixedeffects model of perception of speaker
social class for[J], [W] and [t]. Listeners were exposed to social class and gender

information about the supposed speaker. Model excludesinteractions between
predictors T they did not contribute to the model. N=576; Listener=32. Southern

group.

A combined analysisf evaluation of speak social clas$or the Tyneside and Southern
groups showed that there was no effect ofdia¢ect exposuréTable 4.18) Furthermore,

[V and[vt] were evaluated as having been produced by a wodlass speakemp€0.05

and p<0.01 respectively) anbet effect of thespeakerreported in separate analyses was

also found.
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Fixed effects Estimate | Std. Error | z Pr(>|z|) Sig.
Intercept 2.467 0.886 2.784 <.01 b
Variant[J] 3.523 | 1.397 2.521 <.05 *
Variant[v] 2111 |0.728 2.898 <.01 **
Face gender (Male) -0.195 0.279 -0.697 0.485

Speaker (B) -2.525 [0.720 -3.507 <.001 vk
Listener gender (Male) | -1.050 0.445 -2.360 *
Listener class (WC) 0.400 0.523 0.765 0.44
Variant[v]:Face gender | -0.449 0.726 -0.619 0.536

(Male)

Variant[+]: Face gender| -0.140 0.462 -0.304 0.760

(Male)

Dialect exposure -0.824 0.486 -1.695 <1

Table 4.18 Bestfit logistic regression mixedeffects model of perception of speaker
social class for[V], [W] and [t]. Listeners were exposed to social class and gender
information about the supposed speaker. N1062; Listener=59 Tyneside and

Southern groups.

4.3.1.3Block 3

: K A -
Fig. 4.26 A screenshot of the scale used in the third bloclkemalecondition.
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Fig. 4.27 A screen$ot of the scale used in the third block. Male condition.

4.3.1.3.1 TheNURSE vowel
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Fig. 4.28 Perception of speaker social class for thgd J L and [ Variants of the

NURSE vowel. Listeners were exposed to social class, gender and age information
about the supposed speaker. Tyneside group.
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Fig. 4.29 a) & b) Peception of speaker agefor the [d [ R4dnd [ Yariants of the

NURSE vowel. Listeners were exposed to social class, gender and age information
about the supposed speaker. Tyneside group.

At the last stage of evaluation of perceived speaker social claselisteere additionally
provided with information about the supp
information. As was the case with data visualisation for the varianteedNURSE vowel

and variants of/t/ in the previous blockslso herean additional graphin Fig. 4.29 is
presented for the same reasons as beforéhe besfiit model to the data investigating
perceptions of speaker social clagariant and gendered facef the supposed speaker
were entered as fixed effects. Although th&eiaction between thgendered facef the
speaker andrariant was not significant, it contributed to the model (Table 4.1%e
statistical results presented in Table 4.19 and the visualisation of the model in Fig. 4.28
show that evaluations of the peived social class of the speaker were identical with the

results in block 2 (cf. Table 4.11). In both blocks of analjiSisjvas evaluated as more

likely to have been spoken by aworkind ass speaker (p<0.001).
except that the effect was less strongly significant (p<0.05). Additionally, in block 3 when
information about speaker age was added, tivaean effect of the gendered face of the
supposed speaker. When the face was male, an increase in evaluations of variants

having been spoken by a middttass speaker was observed (p<0.05).
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Fixed effects Estimate | Std. Error |z Pr(>|z|) Sig.

(Intercept) -1.531 0.517 -2.958 b
Variant[lg ] 2.567 0.607 4.22 <.001 rxk
Variant[ R 1 ] |1.558 0.617 2.524 <.05 *

Face gender -0.948 0.478 -1.983 <.05 *

(Male)

Variant[ld :face | 0.948 0.599 1.583 0.113

gender (Male)

Variant[ [ fade | -0.108 0.596 -0.183 0.855

gender (Male)

Table 4.19 The bestfit logistic regression mixedeffects model of perception of
speaker social class for variants of thBlURSE vowel, where[ld dnd[ Rare]compared

against[(X Listeners were exposed to social class, gercand age information about
the supposed speaker. N=486; Listener=27. Tyneside group.

Figures 4.28 and 4.28) and ) show that when listeners were primed with a female face,
the retracted varianCE] was r at ed &lass antd oldemsgding tham the k i n
centralised variantOE] , whi ch was fclass salindimngoand bsemewhat d d
younger in comparison. However, priming listeners with a male face resulted in a similar
evaluation of social class and tHeg][] vari ant wa «Kingtclass sodndirkgq u a
but there was a decrease in perceived sp
are concerned, listeners rated it roughly equally midiiles and workinglass sounding

as well as older when a female face was shown. Wneriace of the supposed speaker
was male, on the other hand, the variant was judged to be more likely to have come from ¢
younger middleclass speaker. Finally, the central varidiE] was rated -as
class sounding and having been produzgdn older speaker when listeners were primed

with a female face. It was also judged to have come from a mitlils speaker when the

face of the supposed speaker was male. This time, howévejvas more likely to be

evaluated as having been spokerabyounger speaker. Furthermore, it should be stressed
that overall, priming listeners with younger and older male and female faces resulted in a
split of evaluations between the two age groups but also in some changes in perception C

speaker social clas$he pattern observed here is that priming listeners with a female face
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resulted in variants being perceived as having been produced by an older speaker. On th
other hand, priming with a male face had the opposite effect and the variants were

perceived a having been produced by a younger speaker. In addition, it is interesting to

observe that both in the female and male conditions the centralised Jériaptas

apparently thought to have been spoken by a younger speaker in comparison to the othe
variants. The above observations are supported by the results of the statistical &oralysis
age(Table 4.20). In the besit model to the datayariantandgendered face of the speaker

as well aspeakeiandlistenergenderwere entered as fixed effects.

Fixed effects Estimate | Std. Error |z Pr(>|z|) Sig.
(Intercept) -1.875 0.341 -5.501 <.001 ok
Variant[l§ ] -1.446 0.460 -3.143 <.01 *
Variant[ R 1 ] -1.206 0.398 -3.031 <.01 *
Face gender (Male) 2.394 0.264 9.040 <.001 ok
Speaker (B) 0.867 0.313 2.765 <.01 *
Listener gender (Male) | 1.085 0.457 2.37 <.05 *

Table 4.20 Bestfit logistic regression mixedeffects model of perception of speaker
age for variants of theNURSE vowel, where[l§ 3nd [ Rdrd compared againsil ] .

Listeners were exposed to social class, gender and age information about the
supposd speaker. N=486; Listener=27. Tyneside group.

As can be seen in Table 4.20, both localised variants were evaluated as more likely to hav
been uttered by an older speakes(.01). An effect for the gendered face of the speaker
can be also observed. \&fnthe face was male, there was a tendency to evaluate the words
ashaving been spoken kay younger speakep<0.001). In addition, the effect of speaker
was also significant. Words produced by speaker B were more likely to be rated as young
sounding (p<@1).

A common finding in the age analysis in block 3 is the effect of the gendered face
of the speaker. As has been observed, when the face of the speaker was male, there wa:

tendency to evaluate variantstes/ing been uttered ayyounger speaker.
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Figures 4.30 and 4.31a) and(b) presentevaluations of perceived spealsecial class and

age returned by the Southern group of participakitsso here an additional graph in Fig.

4.31 is presented for the same reasons as bdldrdvas evaluated abaving been

produced by workingclass speaker when the face of the suppspedker was female. In
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comparison, when the face of the supposed speaker was[lnajeas evaluated almost

equally working and middleclass sounding. The same variant in the male condition in the

Tyneside group was perceived overall to be worklagssounding.[ R for] the other

hand, was found to be only slightly workketass sounding in the female condition,

whereas in the male condition, the proportions were reversed and it was evaluated a:

slightly middleclass sounding. FinalljiX Was evaluatd as overall middielass sounding

when the supposed speakerodos face was fem
perceived speaker age across the two groups of respondents, that is Southern and Tynesic
show a very similar pattern, where primgi with a male face resulted in evaluating the
variants as having come from a younger speaker and as having come from an older speak
when the face of the supposed speaker was female. Even though the differences i
evaluations of each of the variants grmis of speaker age were very small or even

minimal in the female and male condition, it can be noticed that in both condifiohss

perceived as having been uttered by a speaker sounding younger than the speake

producing the two localised varianthi¥ was also true of the Tyneside group.

Fixed effects | Estimate Std. Error z Pr(>|z|) Sig.
(Intercept) -1.400 0.578 -2.419 <.05 *
Variant[ld ] 2.361 0.707 3.337 <.001 Fhk
Variant[ BT ]|1.634 0.706 2.312 <.05 *
Face gender |-0.956 0.245 -3.82 <.001 Fxk
(Male)

Table 4.21 Bestfit logistic regression mixedeffects model of perception of speaker
social class for variants of theNURSE vowel, where[ld dnd [ Rare]compared against

[(@ ]Listeners were eyosed to social class, gender and age information about the
supposed speaker. N=576; Listener=32. Southern group.

In the analysis of perceptions of speaker social class thdito@stdel to the data included

variant and gendered face of the speakerxasl feffects (Table 4.21). The statistical results
in the two groups of respondents were yet again almost identigaland [ B Wwefe

evaluated as more likely to have been produced by a wecdkasg speaker (p<0.001 and
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p<0.05, respectively). These results matched those of the Tyneside group. The only
difference between the groups of listeners was the effect of gehtere of the speaker,
which was stronger for the Southern group of respondents (p<0.001). When comparing the
results for blocks 2 and 3 in the Southern group, it will be noticed that the only difference
was the effect of the gendered face of the speaideich was significant in block 3
(p<0.001), whereas it was not present in the previous block (cf. Table 4.12).

Fixed effects | Estimate Std. Error z Pr(>|z|) Sig.
(Intercept) -1.415 0.246 -5.741 <.001 Fxk
Variant[lﬂz ] -1.060 0.301 -3.517 <.001 ok
Variant[ 31 ]|-1.211 0.358 -3.381 <.001 rrk
Face gender | 2.280 0.224 10.150 <.001 *rk
(Male)

Speaker (B) 1.189 0.272 4.359 <.001 ko

Table 4.22 Bestfit logistic regressi;n mixed-effects model of perception of speaker
age for variants of theNURSE vowel, where[l§ nd [ RBarg compared againsdl ] .

Listeners were exposed to social class, gender and age information about the
supposed speaker. N=576; Listener=32. Southermagip.

As far as analysis of perceived speaker age in the Southern group is concernedsfithe best
model to the data includedariant, gendered facef the speaker andpeakeras fixed

effects (Table 4.22). The results for evaluation of speaker age dtmiwamong the

Southern group of participanfs &nd[ Rwele more likely to be evaluated as having

come from an older speaker. The effect was also larger than in the Tyneside group
(p<0.001 and p<0.01, respectively). As far as the gendered face of the speaker is
concerned, the effect was the saawmeoss the respondent groups (p<0.001). Thus, when
the face of the supposed speaker was male the variant was more likely to be perceived &
having been uttered by a younger speaker. Finally, the effect of speaker was larger for the
Southern group (p<0.001)an for the Tyneside group (p<0.01).

Tables 4.23 and 4.24 show analyses of speaker social class and age for the
Tyneside and Southern groups combined. While there was no efi#ielexft exposuren

evaluations of social class, the tendencies in etiahs of the variants were similar to
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those in the individual analyses for the Tyneside and Southern groups (Tabl¢lsl.328)1

[ Rwete found to have been produced by a workilags speaker (p<0.001). There was

also the effect of théace of the suppsed speaker, whereby when the face was male,
variants were evaluated as more midclkess sounding (p<0.001).

There was no effect of thdialect exposuren evaluations of speaker age either

(Table 4.24). As a resulld &nd[ Rwete evaluated similpras in the separate analyses

for the two groups of respondentis. dnd[ Rweje evaluated as having been produced by

an older speaker. Furthermore, when the words were accompanied by a male face of th
supposed speaker, they were perceived as prodycadyounger speaker (p<0.001). The
effect of thespeakemwas also reporte(p<0.007).

Fixed effects Estimate | Std. Error | z Pr(>|z|) Sig.
(Intercept) -1.456 0.356 -4.086 <.001 *rk
Variant[ld ] 2.554 0.402 6.345 <.001 ok
Variant[ R ] 1.408 0.400 3.513 <.001 ok
Face gender (Male) -0.805 0.150 -5.373 <.001 *rk
Dialect exposure 0.150 0.291 0.514 0.607

Table 4.23 Bestfit logistic regression mixedeffects model of percepon of speaker
class for variants of theNURSE vowel, where[l§ dnd [ Rare] compared agains{d ] .

Listeners were exposed to social class, gender and age information about the
supposed speaker. N=1062; Listener=5%9yneside and Southern groups.
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Fixed effects Estimate Std. Error z Pr(>|z|) Sig.
(Intercept) -1.323 0.224 -5.893 <.001 ol
Variant[ld ] -1.190 0.257 -4.630 <.001 ok
Variant[ BT ] -1.215 0.267 -4.546 <.001 Fkk
Face gender 2.332 0.173 13.454 <.001 *rk
(Male)

Speaker (B) 1.049 0.205 5.104 <.001 ok
Dialect exposure| -0.378 0.226 -1.670 0.095

Table 4.24 Bestfit logistic regression mixedeffects model of perception of speaker
age for variants of theNURSE vowel, where[ld #nd [ Bdrd compared aginst [& ] .

Listeners were exposed to social class, gender and age information about the
supposed speaker. N=1062; Listener=59yneside and Southern groups.

4.3.1.3.2T-t0-R

Also for T-to-R, adding information about the age of the speaker inducedftairshi
evaluations of speaker sociabexical information (Fig. 4.32 [f] was found to be
working-class and oldesounding when listeners were primed with a female face. In
comparison,[+] in the female condition was also found to be overall workiags

sounding, but there was an almost 50:50 split between young and old in terms of

perceptions of speaker age. This would mean [thihivas perceived as equally likely to

have been spoken by an older or a younger speaker. When the face of the sugadsed sp

was male, on the other harjd, was also perceived dmving been spoken tayworking

class speaker, who was judged more likely to be yourigérwas evaluated as overall

working-class sounding and to have been spoken by a young speaker.
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Fig. 4.32 Perception of speaker social clasand agefor [f] and [\]. Listeners were

exposed to social class, gender and age information about the supposed speaker.
Tyneside group.

The besfit model to the d& includedvariant andgendered facef the supposed spear

as fixed effects (Table 4.25The statistical results show that evaluations of the perceived
social class of the speaker were slightly different from the results in block 2 (cf. Table
4.13). Iltseems that adding information about speaker age resulted in a shift in evaluations

of perceived speaker social class, as a result of whijclwas found to be significantly
more likely to be perceived as having been uttered by a wodkasg speaker §9.05),
whereas in block 2, there was no effect of fijevariant. However, the effect @peaker

gendered faceemained nossignificant everthough there was a slight tendency towards
evaluating variants as having been spoken by a madés speaker when the face of the

supposed speaker was male.

Fixed effects Estimate Std. Error |z Pr(>|z|) Sig.
(Intercept) 1.382 0.425 3.249 <.01 **
Variant[ﬁ 3.340 1.494 2.236 <.05 *
Face gender (Male) | -0.662 0.354 -1.868 0.061

Table 4.25 Bestfit logistic regression mixedeffects model of perception of speaker
social class for[f] compared with [v]. Listeners were exposed to social class, gender

and age information about the supposed speaker. The model excludes interactions
between predictors. N=324; Listener=27. Tyneside group.
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In the besfit model investigating perceptions of speaker age, as perntbdel

investigating perceptions of speaker social cleasant, gendered facef the speaker and

an interaction between the two were entered as fixed effeaide 4.20.

Fixed effects Estimate Std. Error |z Pr(>|z|) Sig.
(Intercept) 0.292 0.314 0.931 0.352

Variant[ﬁ -2.129 0.524 -4.063 <.001 *xk
Face gender (Male) | 1.558 0.400 3.893 <.001 rxk
Variant[ﬁ:face 1.091 0.622 1.752 <1

gender (Male)

Table 4.26 Bestfit logistic regression mixedeffects model of perception of speaker
age for[f] compared with [v]. Listeners were exposed to social class, gender and age
information about the supposed speaker. N=324; Listener=27. Tyneside group.

The results in Table 4.26how that[f] was more likely to b evaluated as having been

produced by an older speakex(001). The effect of the gendered face of the supposed

speaker was also significant. When the face was male, there was a decrease in perceive

age of the speaker.
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Fig. 4.33 Perception of speaker social class and age fffj and [\]. Listeners were

exposed to social class, gender and age information about the supposed speaker.
Southern group.
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In the data for the Southern group of participants presented in Fdgh4r@ were virtually

no differences between perceptiafdr] and[«#] when the face of the supposed speaker

was female and when it was male. Both variafl and [vit]) were more likely to be

evaluated afaving been spoken by workingclass speaker. As far as perceptions of

speaker age are concerned,ewththe face of the supposed speaker was ferfrplejas

found to be more likely to have been spoken by an older speaker, whergd} tios

tendency was lower, in the sense that for over a quarter of the listeners the speake

appeared to be young. Hewer, when listeners were exposed to a male fafeyas

almost equally likely to be heard as having been spokea yyunger or older speaker,

whereagWt] was perceived as overalaving been produced layyoung speaker.

The bestfit model to the dat was simple and included variant and gendered face of
the speker as fixed effects (Table 4 2AWhen compared to the results for the Tyneside
group, it can be noticed that variant had no effect in the Southern group unlike what was
reported by the Tynede group. At the same time, the gender of the face of the supposed

speaker was not significant in any of the groups.

Fixed effects Estimate Std. Error | Z Pr(>|z|) Sig.
(Intercept) 2.161 0.448 4.822 <.001 Fxk
Face gender (Male) |-0.243 0.313 -0.778 0.436

Table 4.27 Bestfit logistic regression mixedeffects model of perception of speaker
social class for[f] compared with [y]. Listeners were exposed to social class, gender

and age information about the supposed speaker. The model excludes interactions
between predictors. N= 384; Listener=32. Southern group.

As far as the results of perceived speaker age are concerned, tfienesiel to the data
was in fact identical to the model investigating perceptions of speaker stasal c
presented above. Table 4.28Bows the results for evaluations of perceived speaker age

among the Southern group of participants. Ovefgliwas more likely to be evaluated as

having come from an older speakex@®O01) In addition, the gendered face of the
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supposed speaker also had a significant effect on speaker age ratings. When the face w
male, variants were more likely to be heaschaving been produced hyyounger speaker
(p<0.001)

Fixed effects Estimate Std. Error | Z Pr(>|z|) Sig.
(Intercept) -0.899 0.271 -3.315 <.001 Fxk
Variant[(j -1.050 0.269 -3.897 <.001 ok
Face gender (Male) | 2.020 0.266 7.596 <.001 kk

Table 4.28 Bestfit logistic regression mixedeffects model of perception of speaker
age for[f] compared with [v]. Listeners were exposed to social class, gender and age

information about the supposed speaker. The maa excludes interactions between
predictors. N= 384, Listener=32. Southern group.

Overall, there seems to be a difference in perceptions of the social class of the speake

using[r] and[+t] between the Tyneside and Southern groups of respondentss Aséa

shown, among the group with higher exposure to the didi§ciyas more likely to be

evaluated as workinglass, whereas no such result was reported by the Southern group.
However, the results for evaluations of perceived speaker age did notbdiffezen the

two groups. The same effect as for MIERSE variants in terms of the influence of face
gender on the perceived speaker age was observed &f4FR§& 4.29 & Table 4.20).
Nevertheless, there were differences between perceptions of thatsaacross the two

groups upon exposing listeners to a female face. For exafwflevas rated as overall

oldersounding in the Southern group, whereas it was found to be almost equally likely to
have been spoken by either an older or a younger speaker in the Tyneside group.

It seems that listeners with higixposure as well as leexposure to the dialect
were quite sensitive to information about speaker social class: so much so, in fact, that ir
some cases there were no differences between the two groups.

A comparison of the results for the social class for the Tyneside andtiieesh

groups shows that there was no effect of ti@lect exposurgTable 4.29).[1f] was

evaluated similarly as in the Tyneside group (cf. Table 4.25) and was perceived as having

been spoken by a workingass speaker.
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Fixed effects Estimate Std. Error | z Pr(>|z|) Sig.
(Intercept) 1.922 0.396 4.843 <.001 ol
Va“ant[r"] 1.787 0.643 2.776 <.01 i
Face gender (Male) | -0.434 0.235 -1.848 <1

Dialect exposure -0.327 0.490 -0.667

Table 4.29 Bestfit logistic regression mixedeffects model of perceptia of speaker
social class for[f] compared with [\]. Listeners were exposed to social class, gender

and age information about the supposed speaker. N3062 Listener=59. Tyneside
and Southern groups.

A comparison of thege results for th&ynesice and Southern groups (Table 4.30ows
a statistical effect for thedialect exposure(p<0.001) whereby isteners withhigher

exposureto Tyneside Englishwere more likely to evaluatéhe variants as younger

sounding|r] wasevaluated as having been produced by an older spgei®002).

Fixed effects Estimate Std. Error | z Pr(>|z|) Sig.
(Intercept) -0.635 0.226 -2.804 <.01 **
Variant[fj -1.664 0.337 -4.927 <.001 il
Variant[j:Face 0.728 0.396 1.838 <1

gender (Male)

Dialect exposure 0.794 0.224 3.543 <.001 *rk

Table 4.30 Bestfit logistic regression mixedeffects model of perception of speaker
age for[f] compared with [wv]. Listeners were exposed to social class, gender and age

information about the supposed speeer. N=708; Listener=58; Tyneside and
Southern groups.
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4.3.1.33 Glottalled, glottalised, and released /t/
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Fig. 4.34 a) & b) Perception of speaker social clas$or [V, [] and [t]. Listeners were
exposed to social class, gender and age information about the supposed speaker.
Tyneside group.
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Fig. 4.35 Percepion of speakerage for [V, [W] and [t]. Listeners were exposed to
social chss, gender and age information about the supposed speaker. Tyneside group.

The results presented Trable 4.3 andFigs. 4.34 (a) and(b) showevaluations of clasand

agefor [V, [\] and][t]. As was the case in blocks 1 and 2 also here additionph dsa

shown. Whilst the bar graph (Fig. 4.34)) showsa raw count of the speaker class
evaluatons, the other graph (Fig. 4.38)) shows all effects occurring in the dat®ng

with predicted probabilities for social class with error bdise order ofthe variants in

both graphs is differenprobablybecause otpeakereffect, whereby in Fig. 4.34 (&

was evaluated aslightly more working-classsoundingthan [vt] whereas in Fig. 4.34 (b)

evaluation was the oppositeimilar evaluations were founid the Southern group in block
1 (cf. Fig. 4.17 (a) & (b)).

Furthermore, \Wwen looking at Fig. 4.34a) it seems that statistically significant
results could be expected. However, Table 4.31 shows that it is not the case as nc
differences between the variants were foufithe besffit model in evaluations of
perceived speaker social class inclugtadant, gendered facef the speaker, anspeaker

as fixed effects. In addition, the model tested for an interaction beyeretiered facef

the speaker (male/female) avariant ([V], [vt] and [t]) (Table 4.31). The results show two

significant factorsspeakerandlistener genderWhen words were produced by speaker B,
there was a tendency to evaluate them as having been spoken by acdtaskligpeaker
(p<0.01). Additionally, listener gendemwvas statistically significant (p<0.01). When a
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listener was male he was more likely to evaluate the variants as having been produced by
middle-class speaker. However, as was found in previous cases when the gender of the
listener yielded gjnificant results, it should be pointed out that the sample of listeners was
unbalanced for listener gender. Therefore, this result might not be meaningful. Most
importantly, howeverthere was no effect of the variam addition, gendered face of the
swpposed speaker did not have any effect on evaluations of perceived speaker social clas
Figs. 4.34(a) and(b) showthe effect of the interaction betweesriant andface gender
andFig. 4.34(b) showghe effect olspeaker

Fixed effects Estimate | Std. Eror z Pr(>|z|) Sig.
(Intercept) 4.761 1.586 3.002 <.01 **
Variant[] 0.021 1.921 0.011 0.991
Variant[v] 1.192 1.210 0.985 0.324

Face gender (Male) 0.080 0.402 0.201 0.840

Speaker (B) -4.638 1.426 -3.252 <.01 *
Listener gender -1.769 0.611 -2.892 <.01 **
(Male)

Variant[\,{]:face -0.551 0.800 -0.688 0.491

gender (Male)

Variant[\,{t]:face -0.640 0.739 -0.867 0.386

gender (Male)

Table 4.31 Bestfit logistic regression mixedeffects model of perception of speaker
social class forfV], [\t] and [t]. Listeners wereexposed to social class, gender and age
information about the supposed speaker. N=486; Listener=27. Tyneside group.
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Fixed effects Estimate Std. Error |z Pr(>|z|) Sig.
(Intercept) -0.525 0.487 -1.080 0.280

Variant[] 0.395 0.631 0.627 0.530

Variant [v] 0.282 0.624 0.453 0.650

Face gender 1.837 0.233 7.873 <.001 Fxk
(Male)

Listener gender | -0.697 0.382 -1.822 <1

(Male)

Table 4.32 Bestfit logistic regression mixedeffects model of perceptionof speaker
age for [J], [\] and [t]. Listeners were exposed to social class, gender and age

information about the supposed speaker. Model excludesinteractions between
predictors as they did not contribute to the model. N=486; Listener=27. Tyneside

group.

Table 4.32presents the be§it model for evaluations of perceived speaker aggriant,
gendered facef the speaker andstener gendewere entered as fixed effects. While none
of the variants had a statistical effect, gendered face of the spedig<@.001) When
the face was male, a decrease in perceived speaker age was observed.
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Fig. 4.36 a) & b) Perception of speaker social clasfor [V, [\] and [t]. Listeners were

exposed to social class, gender and age information about the supposed speaker.
Southern group.
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Fig. 4.37 Percepion of speakerage for [V, [W] and [t]. Listeners were eyposed to
social class, gender and age information about the supposed speaker. Southern group.

Theabovefigures, Figs. 4.36(a), 4.36(b) and4.37, showevaluations of perceived speaker
social class and age among the Southern group of responBentte same reasons as
already explained in the previous cases also &eeglditional graph is presented. Because
Fig. 4.36 (a) shows a raw count of class evaluations and does not take into accoun
additional factors such as, for exampjgeakereffect, it dos not fully reflect findings of
the statistical analysis (Table 4.33). The discrepancy most certainly results from the fact
that speakereffect is included in the statistical analysis. Fig. 4.36 (b), on the other hand,
showsspeakeleffect present in theata.

As was the ase withthe Tyneside grouplso here the order of the variants in both
graphs is differentnostprobably because speakereffect. Whilst Fig. 4.36 (ashows that

[V was evaluated ahe mostworking-class soundin@f the three varianig=ig. 4.36 (b)

shows [vt] as the most workinglass sounding.

As far as the perceived age of the speaker is concerned, a pattern similar to tha
seen in the previous examples dam observed. When listeners saw a male face, they
tended to perceive the variants as overall yousganding.In both conditions (male and
female) the no#localised variantvas evaluated as the most likely to be evaluatgaasg
sounding, while lte twolocalised variants, on the other hand, were perceived as young

sounding but somewhat less so in comparison todhdocalisedvariant.
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Fixed effects Estimate Std. Error |z Pr(>|z|) Sig.
(Intercept) 1.951 0.600 3.252 <.01 *x
Variant[J] 2.559 1.340 1.910 <1

Variant[\,{t] 1.109 0.462 2.400 <.05 *
Speaker (B) -1.758 0.529 -3.321 <.001 *rk

Table 4.33 Bestfit logistic regression mixedeffects model of perception of speaker
social class ér [, [\t] and [t]. Listeners were exposed to social class, gender and age

information about the supposed speaker. Model excludes interactions between
predictors. N=576; Listener=32. Southern group.

The besffit model investigating perceptions of speaklass includedariant andspeaker

as fixed effects (Tabld.33. The table abovpresents the results of statistical analysis of

perceptions of speaker social class[df [vti] and [tf] among the Southern group of

respondents. It will be noticed th&#t] was more likely to be rated as having been

produced by a workinglass speaker than wf$ (p<0.05).In addition, no effect of face

gender was found, which means that the variants were evaluated identically in the male

and female conditions. Howevem effect ofthe speakemwas reported. When words were

produced by speaker B, listeners were more likely to rate them as having been uttered by

middle-class speaker (p<0.00Bpeaker B was more likely to be evaluated as mididiss

sounding by the Sdhern group of respondents (p<0.001) than by the Tyneside group of

respondents (p<0.01).

In a separate analysis performed on evaluations of perceived speaker age, in the

bestfit model, variant, gendered facef the speakerspeaker andgenderof the listener

were enteed as fixed effects (Table 4)34n addition, the model tested for an interaction

betweergendered facef the speaker andariants
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Fixed effects Estimate| Std. Error | z Pr(>|z|) Sig.
(Intercept) -1.400 |0.717 -1.953 <.1

Variant[] 0.700 0.800 0.876 0.381
Variant[v] 0.723 0.622 1.162 0.245

Face gender (Male) | 2.507 0.418 5.997 <.001 Fxk
Speaker (B) 1.317 0.625 2.108 <.05 *
Listener gender -0.535 ]0.233 -2.291 <.05 *
(Male)

Variant[\,{]:face -0.261 0.558 -0468 0.640

gender (Male)

Variant[\,{t]:face -0.863 0.535 -1.611 0.107

gender (Male)

Table 4.34 Bestfit logistic regression mixedeffects model of perception of speaker
age for [V, [#] and [t]. Listeners were expsed to social class, gender and age
information about the supposedspeaker.N=576; Listener=32. Southern group.

In evaluations of perceived speaker age among the Southern group, none of the variants
nor the interaction between variant and gendered dat¢ke speaker, yielded significant
effects (Take 4.39. Instead, the gendered face of the speaker had a significant effect on
perceptions of speaker age<(p001) In fact, the same effect as for variants of MulRSE
vowel and Fto-R in both groups ofaspondents was observed for variants of /t/ in the
Tyneside and Southern gnos (cf. Tables 4.20, 4.22,26, 4.28 &4.32). In addition, there
was an effect of thepeakey whereby variants produced by speaker B were more likely to
be evaluated as yoursgunding (p<0.05). Finally, an effect of listener gender was also
reported. When the listener was male, he was more likely to evaluate variants as havinc
been spoken by an older speake«0.05). However, it should be pointed out that the
Southern group ofespondents was also unbalanced for gender, with the majorilye of
group beingnale respondents.

A statistical comparison of the results for social class among the Tyneside and
Southern groups showed no effect of thalect exposureThe variant did not yield

statistically significant effect either.
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As far as perceptions of speaker age are concerroeunlined analysis of speaker
age for the Tyneside and Southern groups shoareéffect of thedialect exposure
whereby among listeners with high expasto Tyneside Englisthere was a tendency to
evaluate the variants g®ungersounding(p<0.05) (Table 4.35) When the face gender
was male, listeners with higher exposure tended to evaluate the variants @&®olding
than the other groups of respemds (p<0.05. However, no effect of theariant was

reported.

Fixed effects Estimate | Std. Error | z Pr(>|z|) Sig.
(Intercept) -0.365 0.826 -0.442 0.658

Variant[] 0.659 0.839 0.786 0.431
Variant[v] 0.828 0.692 1.197 0.231

Face gender (Male) 2.260 0.295 7.639 <.001 *rk
Speaker (B) 0.349 0.700 0.499 0.618

Listener gender -0.537 0.210 -2.557 <.05 *
(Male)

Variant[\,{]:face 0.048 0.410 0.117 0.906

gender (Male)

Variant[\,{t]:face -0.767 0.384 -1.996 <.05 *
gender (Male)

Dialect exposure | -0.701 0.281 -2.496 <.05 *

Table 4.35 Bestfit logistic regression mixedeffects model of perception of speaker
age for [J], [\] and [t]. Listeners were exposed to social class, gender and age

information about the supposed speaker. N=1062; Listener=59Tyneside and
Southern groups.

4.3.2 Evaluations of perceived spaker age

Perceived speaker age was evaluated using scales constructed in EVoOFIT (Frowd et al
2006; Frowd, 208) for this purpose. As was the case when evaluating speaker social class,

listeners were here also primed with a male or a female face. mh&as to obtain a male
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and female face looking young, mideiged and old. Thus, the youngest face was of a
person in his or her early 20s or late teens. The middle picture showed a face in its early
40s, and the oldest face in its late 50s or early 60g. faces were supposed to be
approximately twenty years apart. Furthermore, male and female faces in each of the ag
groups were morphed using the same settings. Two sets of male and two sets of femal
faces were used in the experiment. Listeners werprogtded with any information about

the age of faces in the pictures.

Both groups of participants, that is the Tyneside and Southern participants, were
separately tested on perception of age of the composite faces after the experiment prope
There wergwo reasons to test the faces independently by having their ages rated by the
respondents. Firstly, it was necessary to know how respondents in-fe dd group
perceived the ages of the faces close in age to their own age, as well as faces perceived
be older than participants themselves. Knowing these things was necessary for
interpretation of the results of the experiment. Secondly, even though the same settings
were applied when morphing the faces, some of the faces, and especially male ones, ga\
an impression of being younglewoking than the female faces. The results of the

independent age rating of the faces used in the experiment are presented in Bable 4.3

Ranges of Median Ranges of Median
evaluations of | evaluations of | evaluations of | evaluations of
face age face age face age face age
Tyneside group| Tyneside group| Southern group| Southern group

Young female | 17-26 21 18-30 22

face 1

Young female | 15-30 20 16-30 21

face 2

Young male 17-25 20 17-26 20

face 1

Young male 16-25 20 1825 20

face 2

Middle-aged 27-49 33 3041 35

female face 1
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Middle-aged 2550 35 26-45 38
female face 2

Middle-aged 28-48 35 2840 35
male face 1

Middle-aged 27-45 30 24-45 35
male face 2

Older female | 37-65 50 45-65 50
face 1

Older female | 40-65 55 45-70 50
face 2

Older male facg 40-65 50 39-65 50
1

Older male facg 37-65 48 3570 50
2

Table 4.36 Range and median evaluations of age of the male and female faces
morphed in EvoFIT. Ratings provided by the Tynesidle and Southern groups of
respondents.

As was the case with the midefiged looking faces, the older male and female faces were
also evaluated by both groups of participants as younger looking than was expected by th
experimenter. A possible explanatioould be that the young age of respondents made
them sensitive to young faces and they were able to evaluate them as was expecte(
However, the other faces were older than the respondents themselves, and so they me
have found it difficult to rate them &xpected. Nevertheless, knowing how the faces were
perceived by participants was necessary to interpret the experimental results. Furthermore
the results show that the earlier concern over the female faces looking older than the mal
faces could be igned, as the differences did not seem to be substantial.

The following section presents and discusses the results of evaluations of perceivec
speaker age for all the variants researched in the present experiment. Results obtained fro
the group of listenarwith high exposure to the phonetic features under investigatta
is, the Tyneside listenersare compared with the results obtained from listeners with low

exposure to the phonetic features, i.e. the Southern listeners. First, the results for the
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variants of the NURSE vowel are presented, followed by the resultstteRTand finally

variants of /t/.

4.3.2.1The NURSE vowel

1.00

0.75

perceived

% speaker

age

M young
middle-aged
old

bl [e] [1 Rl [o] [5]

variant

Fig. 4.38 Perception of speaker age of th¢ld ] ,Randl [(X Yariants of the NURSE
vowel. Tyneside group.

As has been already mentioned, the retracted vdigars most often used by older male

Tyneside Englishspeakers, while the fronted variahtRR is Jmost frequently used by
younger but Bo older female speakerd/hen listeners were primed with a female face,
[l§ Was rated as overall older sounding, but atsddle-aged sounding (Fig. 38). The
same holds fof R forjwhichthe difference between the two age groups was even smaller.

When listeners were primed with a male face, on the other Handias rated as the most

middle-aged sounding but also yourand somewhat oldounding] R 6n]the other hand,

was rated as the most yousgunding, less as middéged sounding and someatiold

sounding. The centralisdd Variant was rated as overall middiged sounding in both

the male and female conditions. However, the variant was found to ‘sewidingand
245



only somewhat youngounding when listeners were primed with a female .f&e
contrast, when primed with a male face, listeners found the variant to be- yamuohg
marginally oldsounding. Again, it can be noticed that, depending on the variant under
investigation, a change in the gender of the supposed speaker had a digreet af

impact on the ratings for perceived speaker age. While the change was the most significan
for[ R it dlso affected the two remaining variants.
The besfiit model to the data is presented in Tabl&74This model was simple; it

had three main effects and tested for an interaction betvareamntsof the NURSE vowel

andthe specifidace gendefmale/femalepf the supposed speaker.

Fixed effects Estimate | Std. Error | z Pr(>|z|) Sig.
variant[l§ ] 1.189 0.387 3.069 <.01 o
variant] B 1 ] 1.036 0.363 2.849 <.01 *x
Face gender (Male) -1.322 0.309 -4.269 <.001 *rk
variant[ld :face gender | -0.484 0.437 -1.106 0.268

(Male)

variant[ Rfack gender|-1.212 [ 0.447 -2.710 <.01 x
(Male)

Table 4.37 Bestfit ordinal regression mixed-effects model with interactions between
predictors. Perceptions of speakenge of the variants of theNURSE vowel, where[ld ]

and[ Rare]compared agains{ii N=486; Listener=27. Tyneside group.

From Table 4.3 we can learn thah general[ls &nd[ RVEele reported as having been
produced by an older speaker more oftemthas the case fdiX . ]This difference was

statistically significant for both localised variants (p<0.01). In addit[éh, vas more

likely to be rated as slightly oldaro u n d i n g Furtheamore, [h&iikg] a male face
accompany the words resultedandecrease in the reported speaker age. The effect was
statistically significant (p<0.001). As far as the interaction betwibenspecific face

genders (male/female) amndURSE variants is concernedt, can be noticed that when a

male face was shown, listers tended to evaluafeRand[ld &s youngesounding than
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the centralisediX . However, the effect was statistically significant only [foR (p<0.01).
Thus, it can be further inferred that in the male condition the fronted viri@atag found
to be the youngestoundim, the retracted variafid Was evaluated as oldeounding than

the fronted one and, finallghe centraliseddl s the oldest of the three. There was no

effect ofspeaker
In other words, given the gendambiguous voice, when a male face was séwn,
variant was perceived as youngeaunding because FO wasvards the upper end of the

typical range for male speakem®hus, gender of the face on its own predicts the age. Also,

the variant§ld dnd[ Rdn their own predict thperceived speakegeas older.

Let us now compare the results for the Tyneside group of participantshogh
for the Southern group (Fig. A8 It seems that in the Southern group of respondents,
middle-aged was the most likely responsken the listeners werxposed tdhe variants
of the NURSE vowel when words were accompanied by a female face of the supposed
speaker. On the other hand, when the face of the supposed speaker was male, the variat
tended to be rated as youngewunding. It can be noticed that tinéeraction between the
gender of the supposed speaker and age of the speaker fBIUREE variants was
reversed in the present group of respondents. While Tyneside listeners rated variants of th
NURSEvowel as the most oldounding when the supposed speakas female, Southern
listeners rated the variants as the most yeaonding when the supposed speaker was
male.
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Fig. 4.39 Perception of speaker age of th§ld ] ,8andl [(X Variants of the NURSE
vowel. Southern group.

In the Southern group, the bditmodel to the data tested for the effect of individual
variants as well as the interaction between individMaIRSE variantsand gender of the
faceof thesupposed speaker (Table &).3The only significant factor was the effect of the
gendered face of the supposed speaker. As expected, when the words were accompani
by a male face, a decrease in the perceagslof the speaker was reportétie effect of
gendered face of the supposed speaker was the only similarity between the Tyneside an
Southern groups of respondents. For both groups it was highly significehOQd). It

will be recalled that this effect has been already reported across all vanmablesk 3 of

social class evaluation (cf. Section 4.3.1.3).

Fixed effects Estimate | Std. Error |z Pr(>|z]) Sig.
Variant[ld ] 0.601 0.360 1.669 0.095
Variant] B 1 ] 0.460 0.326 1.409 0.158
Face gender (Male) -2.202 0.194 -11.343 <.001 Fxk

Table 4.38 Bestfit ordinal regression mixed-effects model with interactions between
predictors. Perceptions of speaker age of the variants of th¢URSE vowel, where[ld ]

and[ Rare]compared agains{idf N=576; Listener=32. Southern group.
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A comparison of the Tyneside and Southern groups of respondents revealéd fhas

more likely to be perceived as having been utteredrbglder speaker(p<0.01) (Table
4.39). Among listeners with higher exposure to TynesideliShghere was a tendency to

evaluate hte variants as oldeounding (g0.01)

Fixed effects Estimate | Std. Error | z Pr(>|z|) Sig.
Variant] R 1 ] 0.438 0.260 1.681 <1

Face gender (Male) -2.035 0.139 -14.607 <.001 ok
Dialect exposure 0.564 0.193 2.914 <.01 *

Table 4.39 Bestfit ordinal regression mixed-effects model with interactions between
predictors. Perceptions of speaker age of the variants of tHhéURSE vowd, where[ld ]

and [ B &rd compared against[(f JN=1062; Listener=59. Tyneside and Southern
groups.

4.3.2.2T-t0-R
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Fig. 4.40 Perception of speaker age foff] and [\]. Tyneside group.

This section discusses the results feio R for the Tynesid group of respondents. It will

be recalled that in Tyneside Engli$f]j is used mostly by older females but also by
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younger onegm], on the other hand, is most frequent among older males. As was the case
in Experiment 1, in the present Experiment thsults for{f] and[vt] were the most clear

cut. [rf] was evaluated as definitely oldgounding when listeners were pacth with a

female face (Fig. 40). However, the results were not as categorical when listeners were

primed with a male face because tariant was found to be largely yousgunding but

also somewhat oldand middleaged soundingm], by contrast, was rated as definitively

youngsounding when listeners were primed with a male face. Yet it was rated as old,
middle-aged and youngoundng when listeners were primed with a female face.

The besffit model to the data includedariant and gender of the facef the
supposed speaker entered as fixed effects Isatas an interaction (Table4d). Even
though theinteraction between predats was not significant, it contributed to the model.

Thus its results were reported in the table below.

Fixed effects Estimate | Std. Error | z Pr(>|z|) Sig.
Variant[rj 2.738 0.687 3.985 <.001 ok
Face gender (Male] -2.678 0.397 -6.739 <.001 Frk
Variant[ﬁ:face -1.304 0.685 -1.903 <1

gender (Male)

Table 4.40 Bestfit ordinal regression mixed effects model with inteactions between
predictors. Perceptions of speaker age ¢f] compared with [W]. N=324; Listener=27.
Tyneside group.

The statistical model shows that both the effecgefder of the facef the supposed
speaker and the effect gariant were sigificant (p<0.001) (Table 4.40Overall, there

was a tendency to repdr] as having been produced by an older speaker (in comparison to

[vt]) (p<0.001).In addition, when the words were accompanied by gendered faces, seeing a

male face led to a decrease stimated ageThe results for the interaction betwegander
of the facgmale/female) anghonetic variantshow that even though the interaction was

nonsignificant, when a male face was presented listeners showed a tendency to evaluat

[l as youngesaunding than when the face of the supposed speaker was female. This
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tendency has been already reported for variants oNURSE vowel in this section (cf.
Tables 4.3& 4.38).
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Fig. 4.41 Perception of speaker age foff] and [®]. Southern group.

The results for the Southern group of responsi€Fig. 4.4) show thaflrf] and[vt] were

rated as olegsounding when the supposed speaker was female. In comparison, the two
variants were rated as youngunding, that is young or middéged, when thecondition
was male. However, these two variants were perceived differently in the maiéarond

While [1] was evaluated as mostly mideéiged soundingj\t] was evaluated as young

sounding. These findings do not reflect the patterns reptotdtie Tyneside respondents,
who had a more diverse perception of the two variants. It seems that in their evaluations o
speaker age, Southern listengrgarticularwere guided by voice features rather than the

speaker sociahdexical information cared by the variants.
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Fixed effects Estimate | Std. Error |z Pr(>|z|) Sig.

Variant[r] 0.755 0.262 2.879 <.01 o

Face gender (Male) | -1.719 0.228 -7.516 <.001 Fxk

Table 4.41 Bestfit ordinal regression mixed-effects model with interactions between
predictors. Perceptions of speaker age ¢ff compared with [v]. N=384; Listener=32.
Southern group.

Table 4.41presents results of the bdgtmodel to the data for the Southegroup. This

model tested only for the effect of tkariantandgendered facef the speaker. As can be

noticed,[r] was more likely to be rated as having been spoken by an older speaker. The

same tendency was found among the Tyneside respondents. However, the significance c
the effect among the Southern group of respondents was lower than that found for the
Tynesidegroup of respondents €p.01 and p<0.001, respectivelynlike in the Tyneside
group, in the Southern group the interaction between variant and gender of the face of the
supposed speaker was neither significantanoontributiorto the model. Thereford, was
not reported in the beft model. Another similarity between the groups was the
significant effect of the gendered face of the speaker on evaluations of perceived speake
age (p<0.001) (cf. Tables 4.37, 4.384.41).

As expected, aomparison ofhe Tyneside and Southern groups of responakdts

not reveal an effect for thdialect exposuréTable 4.42) The same tendency fQi] as in

the individual analyses was foundthereby[r] was found to have been produced by an

older speakefp<0.001).

Fixed effects Estimate | Std. Error | z Pr(>|z|) Sig.
Variant[(j 1.184 0.188 6.275 <.001 ok
Face gender (Male) | -2.199 0.185 -11.868 <.001 ol
Dialect exposure -0.694 0.364 -1.906 <1

Table 4.42 Bestfit ordinal regression mixed-effects model with interactions between
predictors. Perceptions of speaker age ¢f] compared with [W]. N=7@; Listener=59;
Tyneside and Southern groups.
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4.3.2.3Glottalled, glottalised and released /t/
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Fig. 4.38 Perception of speaker age fofy], [\] and [t]. Tyneside group.

For the Tyneside group, the results ftive variants of /t/ seem to be somewhat

inconclusive. Whildv] was rated as overall akbunding when listeners were primed with

a female face, it was also found to be somewhat yoand middleaged sounding. The

results were the opposite when listeneese primed with a male face: the variant was
rated as overall youngounding. The same pattern can be noticed for\tje Finally,

listeners did not respond in a consistent way in their ratings of released /t/ with respect to
the perceived age of theupposed talker when they were primed with a female or male
face. It seems, especially in the case of the localised variants, that priming with a female
face resulted in more old ratings, while priming with a male face gave the opposite result.
The besffit model tested for interactions betweeariant and face genderof the
supposed speakéfable 4.43. As can be seen, speaker as wellj@sderandsocial class

of the listenemwere excluded from the beit model.
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Fixed effects Estimate | Std. Error | z Pr(>|z|) Sig.
Variant[] 0.395 0.559 0.707 0.479
Variant[vt] 0.113 0.486 0.234 0.815

Face gender (Male) -1.103 0.312 -3.527 <.001 Fxk
Variant[J]:face gender |-1.700 |0.521 -3.262 <.01 *
(Male)

Variant[+]:face gender | -0.892 | 0.465 -1.918 0.055

(Male)

Table 4.43 Bestfit ordinal regression mixed-effects model with interactions between
predictors. Perceptions of speaker age of], [M] and [t]. N=486; Listener=27.
Tyneside group.

The statisticabnalysis shows thathonetic variantdid not have a significant effedi]

was evaluated as slightly oldsounding as compared fd] and[t]. None of the results

achievedstatistical significance, however. Thus, the phonetic variants under inviestiga
did not seem to exert the expected effect. Howdaeg gendehad a significant effect on
evaludions of perceived speaker ag®&hen words were accompanied by a male face
listeners were more likely to evaluate the varianhagng been produced kayyounger
speaker, which was the case in the previous examples as well (cf. Z86les 3, 440 &
441). This effect was statistically significafp<0.001). Finally, testing for interactions

between predictors showed that when a male face was shst@ners were more likely to

evaluate[v] and[+t] as having been produced by a younger speaker. While the effect for

[V was significan{p<0.01), this was not the case [dt].
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Fig. 4.39 Perception of peaker age for[J], [A] and [t]. Southern group.

In the Southern gup variants were more likely to be rated as-add middleaged
sounding when the supposed speaker was female, but the same variants were rated
youngsounding when the sppsed speak was male (Fig. 43}. This pattern was
consistent across the two groups of respondents as well. It can be also noticed tha
compared with the Tyneside group of respondents, the spread of tag#tlecvaluations
in the Southern group of respondents igéa than in the Tyneside group.

The bestfit model to the data included tli@ce gendeof the supposed speaker and
phonetic varianas predictorg¢Table 4.43.

Fixed effects Estimate | Std. Error | z Pr(>|z|) Sig.
Variant[J] 0.679 0.445 1.526 0.127
Variant[vt] 0.751 0.362 2.076 <.05 *
Face gender (Male) -1.747 0.183 -9.524 <.001 rk

Table 4.44 Bestfit ordinal regression mixed-effects model with interactions between
predictors. Perceptions of speaker age ofv], [M] and [t]. N=450; Listener=32.
Southern group.
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Unlike in the Tyneside group of respondents, among the Southern respondents there was

tendency to evaluatéust] as produced by an older speakex(®5) However, no

significant effect was found fdu]. As expected, the effect of tlieendered facef the

supposed speaker was the same as in the previous cases and was highly significal
(p<0.001) €f. Tables4.37, 4.38 440, 441 & 4.43). However, there was nateraction
betweenvariant and gender of the facewhich was another difference between the two
groups of listeners.

A comparative ordinal regression between the Tyneside and Southern groups did
not report any differenceas far as the perceived agetloé speaker was concernddhe
exposureto the dialect did not yield significant results.

4.4 Summary anddiscussion

When comparing evaations of speakersocial classbased onthe vowels,that is the
NURSE variants across the three blocks in both grogpsespondents, it can be noticed
that the evaluations are very similar if not identi€espite this factexplanations for the
resultsfoundin the two groupsre different. Whilshigh exposure to the dialect influenced
social class evaluations inéffyneside group of respondengsaluations provided by the
Southerngroup seem to be driven Byandarddnguageadeology GLI). It seems that upon
hearing a localised variant, listeners with lower exposure to the dialect associated such
variant with a working-class speakemot necessarily a local, Tyneside, o@me of the
outcomes of standardisationreducingthe importance of language varieties other than the
standard variety (Milroy, 2007: 138). As a result, 1steindard varieties, and in the UK
context urban nofstandard varieties, become stigmatised (Milroy, 2001: 348)eners
who were brought up in the standard language culture associatgtamolardiocalised
variants withlower-classspeakers. Even though both Tynesatiel Southern listeneveere
brought up within this ideology, it seems tiab different mechanisms could be used to
explain the results obtained in the two groups of respondéstsas been mentioned also
theTyneside listeneravaluated the localised variants as having hetmed by a working
class speakerHowever, in their casevaluations wee driven by indexicality. &ciak
indexical information carried by the variant wasognised by the listeneas information

indexing a distinct social groum other wordsthe Tyneside listenersecognisedocalised
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phonetic variants under discussion as variants indexing wedkasg Tyneside speakers
whil e the southern | istenersd perceptior

class, not localness

The differences beteen the groups of respondents atite explanatory
mechanisra are more clearly visible isocial class evaluations based oansonantsAs
far as evaluations afonsonantsre concernecdh patternwas observed which wasmilar

to the one described for vels. The Southern listeners did not find any perceptual

differences betweefr] and[v] across the three blocks, which would suggest that they

associated both variants with workioss speaker3he Tyneside listeners, on the other

hand, evaluatedr] as having been produced by a more wordlass speaker in
comparison tgvt]. At the same timethe Tyneside listeners did not find any perceptual
differences betweep], [vt] and[t] across the three blocks of social class evaluation. By
contrast, Sailnern listeners evaluatgdi] as having been produced by a workoigss

speaker in comparison fg but also[V] (block 2). As wasthe casewith vowelsalso here

findings reported by the comparison group could be accounted for by th@&t#l tesults

showed thatlocalised variants which listeners were unfamiliar wifji @nd [&]) were

associated witha speakerof lower-class and evaluated as having been produced by a
working-class speaker. As far as evaluatigmevided bythe Tyneside listeners are
concerned, thesmight have beemlriven by indexicality.lt has been mentioned in the
Results sectiothatdueto their greater familiarity with the dialedte Tyneside listeners
were sensitive to more subtle indexigaformation about speaker social ads. Whilst
variants under investigatiomere recognised as indexing speak®s#longing to the group
of Tyneside speakers, the variants were also recognised as indpgaigd social class
along with any differences in speaker social backgrounds asalsegh by particular
variants. What this means is that speakedexical information was salient to the listeners
familiar with the dialect, whereas listeners less faminéh it, except for perceiving the
localised variants as having been spoken by &iwgiclass speaker, were not able to

access speakandexical information at the same leveltas Tyneside listeners.

As was the case in Experent 1, also in Experiment&valuations of social class
provided bythe comparison group coule indirectly explained by perceptual dialectology
whereby localised and nestandard variants amessociated with a geographicabion It
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is possible that the Southegroup of respondentsssociated thivcalisedvariants with the
North-East of England and througlhis association further evaluatguactically all

localised variants as having been produced by a woddass speakemwithout

differentiatng between the@ariants as was the case wift] and[].

The differences between theain and comparisogroups of respondentould be
further accounted for by the theory of enregisterment (Agha, 2005). Linguistic forms
which differ from standard forms may become linked with context, thatregestered
with meaning, and as a result become interpretedtle socialinformation (Johnstong
2014) . AEnregi stered dialect is a set of
community or area, with a ,20142.dhereforemhato up
is being indexed by an enregistered form is specific to place and community. The same
form may mean something in one place but mean nothing or something else in anothel
place. Resultdound in the two groups of respondents are kumsiration of such a case.
Listeners familiar with the dialect were aware of the differences betweelocalised and
localised variants as well as differead®tween localised variants. By contrast, Southern
listeners were not aware tfe differencedetween localised variantd.ssuning that the
Soutrern group of listeners had some knowledge of Tyneside Englisbult®e argued
that to them localised variants were not enregistered at the same level as they were ftc
Tyneside listenerdt is also posble that listeners in the comparison group did not have
knowledge of Tyneside Englislndto themlocalised variantsvere notenregistesd with

meaning at all.

As was the case in Experiment 1, even morehe it could be argued that
listeners recognés speaker indexical information if they idegtifith the speakers of the
dialect as well as the place where the dialect is spdkgain, differences between the two
groups of respondents wesabtleand could be observed in evaluations of speaker social

class.

In the present experimethte two experimental groups varied more in terms of their
exposure to Tyneside English than experimental groups in Experiment 1. However, as ha:
been mentioned, perceptual differences between the two groups of paicipenet
inconsistent. Whilst there were some differences between the groups in terms of socia
class evaluations for theonsonantsthere were no statistically significant differences
between the groups for theURSE variants. Moreover, age evaluations afnsonants

showed almost no differences between the groups. These inconsistencies and lack of
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regular pattern show that exposure to the dialgas not a key factor influencing
participant s o exemsplaraheayecannot bE bsed t@jastiig results.

Evaluations of speaker age in block 3 in Section 4.3.1.3 as well as in Section 4.3.2
show that face genderf the supposed speakiead a statistically significant influence on
perception of speaker ageboth groups of respondentseeinga male face iade listeners
perceive thevariant as having been produced by y@ungerspeaker whereas seeing a
femaleface made the listenergerceive the ariantashaving been produced by atder
speaker It will be recalled that in Experiment 1, in vahi listeners were exposed only to
audio, evaluations of speaker age were often in the maddhee scale. This suggested that
the listeners were not certain as to how to rate the age of the speaker. In Experiment 2
where listeners were exposed to audit &#lso to visual information about the supposed
speker, the results werguite different and the variastwereevaluated as having been
uttered by a younger or older speaker depending on the gender of the face shown in th
picture.This may mean that gdared face of the supposed speaker overrode the ambiguity
in voice as regards seXhus theresultsfound in the two experimentgrovide further
evidence thatinimodal and multimodal speech perception may produce different results.

The resultsalso provie evidence thait is not only audio information which the
listener tunes into during the process of speech perceptbitst the unimodal approach
to speech perception is the traditional way of investigating the phenomiémmes not
reflect the natullgorocess of speech perception, during which the listener relies on audio as
well as visual cues. Therefore, the results of Experiment 2owepour understanding of
how a specific type of speakendexical information coulde affectedor shiftedby a

visual cue showing certain information about the speaker.

4.5 Experiment 2 Conclusion

Overall, this experiment produced a number of interesting and important findings.
main finding is thathe gendered face of the supposed speaker did not impact evaduation
of speaker social class. Howevire gendered face of the supposed speaker had influence

on age ratings.
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As far as evaluations of perceived speaker age are concerned, it can be conclude
that the present findings confirm the results of Experiment Which voices evaluated as
youngersounding were frequently found to be also more rsalending, while voices
rated as more femaounding were often recognised as olseunding. In the present
experimentthe effect offace gendeof the supposed speakeasfound wherebypriming
listeners with a male face skewed perceptions of speaker age towards being -younger
sounding. Priming with a female face resulted in the opposite outcome, with the speaker
being rated as oldesounding. The effect was consistantoss both groups of participants.

Yet, as has been pointed out, listeners familiar with the dialect seemed to access speake
indexical information to a certain degree, despite the effdeicefgender

Evaluations of perceived speaker social clagsvsthat certain localised variants
seemed to encode soeciatlexical information to a more consistent degree than others.
When provided with information about Sp
evaluations matched the results of productionlisg) for the most part. However, adding
information about speaker gender to information about speaker social class (block 2) gave
mixed results. In some cases, as with the variants oNURSE vowel or glottdled,
glottalised and released /t/, no stat@t differences emerged. One of the main findings
was that the effect of the gendered face of the speaker was not significant in terms of
evaluations of perceived speaker social class. Finally, adding information about speakel
age to the puzzle (block 3)so failed to exert an influence on perceptions of speaker social
class. Thus, it seems that as far as evaluations of speaker social class were concerne
visual information about the speaker did not override information from the acoustic signal.

Furtherquestions arose from the results of this experiment. For example, if some of
the speakeifindexical information is not affected by exposing the listener to visual cues
about the apparent speaker, would the effect be different if, for exathplapparent
speaker was neWhite? The following experiment attempts to address this question and
investigates perceptions of speaker age and gender when exposing the listener to visu:

cuesabout he ethnicity of the speaker.
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5 Experiment 3

5.1 Introduction

The wo previous experiments in this thesis investigated perceptions of speaker gender, ag
and social class on the basis of phonetic variditits.second experiment introduced visual
cues to age, gender and social class of the apparent speaker. The reseltstshbsome
speaketindexical information was not shifted as a result of exposure to the visual cues.
However, the question arose whether a similar effect would be observed if the apparent
speaker ethnicity was nefvhite. Therefore, in théhird, and firal experiment a new soecio
indexical factor is introduced which has not been investigated so far, tifvat apparent
ethnicity of the speaker. The aim of this experiment is to investigate what effect the
apparent ethnicitjyhas on judgements of spealedexical information. In other words,

how perception o$peaker gendes affected when apparent ethnicity changes

By testing ethnicity this experiment also attempts to give us more information
about how speakéndexical information is interlinked whememory representations are
formed; if a phonetic variant is associated, for example, with older women, is it in fact
associated with older women or older White women? By priming listeners with a face of
the supposed speaker this experiment investigateduhew ng an fiet hni c o
AAngl oo face would weaken the strength a
how | istenersé prior expectat i on sethmidiy ut
choices.

It was hypothesised that lisens with high exposure to localised phonetic variants
would project their memory representations of variants associated with local White male
and female speakers onto local male and female speakers of apparent ethnic backgroun
In other words, it was in&tigated how inseparable speaker secidéxical information
such as age, gender and ethnicity are in terms of memory representations listeners store
their longterm memory and whether there is a transfer of associations onto a supposec
speaker of di#rent ethnicity. It was tested whether a variant associated, for example, with
a White female speaker was also associated with a female speaker when the apparel

ethnicity was other than White, or if a variant associated with an older White male speaker
261



was also associated with an older male speaker when the apparent ethnicity was other tha
White.

As far as the two previous experiments are concerned, theoretical justification for
conducting them was based on previous research into perception and teortifiof
speaketindexical information Klay et al., 2008 Hay & Drager, 2010Foulkes et al.,

2010; Niedzielski, 1999).His experiment links to th&tudyof perceived speaker ethnicity
by Purndl et al. (1999) but investigatésfrom a different perspéive.

5.2 Method

5.2.1 Ethnicities

Three ethnicities were investigated in this study: White, Asiad Black. The results for
the two ethnic minorities were compared and contrasted with results obtained for the White
Anglo ethnicity. The choice dahe two ethnc minorities was based on tt211 Census
dataprovided by theOffice for National Statistic€ONS, 2011). It should be pointed out
that Tyneside does not belong to areas with high numbers of ethnic minority inhabitants in
comparison to other parts of Hagd. Overall,the North-East of England has a smaller
ethnic minority population than elsewhere in the country. For example, intB@ Kkian
and Black ethnic minority population in Newcastle upon Tyne, Gateshead, South and
North Tyneside wa8.6 % and2.3 %in all of the NorthEast By comparisonin the West
Midlands it was12.2 %, and25.3 %in Greater Londor{ONS, 2011). In the same year
13% of newborn babies in Newcastle but only 5% in all of the Ndttist wereborn to
noncitizens (ONS, 2011). Neertheless, there is a steady tendency for the ethnic
population to grow in comparison to the White population.

As was the case in Experiment 2, in the present experiment only black and white
images of the face of the supposed speaker were shown. Eveghthoore ethnic

minorities inhabit Tyneside than the two chosen for the study, it would be difficult to show

% Asian in the UK context refers to people originally from South Asia, tha®dkistan,

India, Bangladesh and Sri Lanka.
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differences between, for example, Indian, Pakistani, Bangladeshi (Urdu or Sikh) and other
South Asian individuals. The same problem was faceddrcéise of Black African, Black
Caribbean and other Black individuals. Whilst the choice of two ethnicities is a
simplification, the distinctions between them are clearly defined. ,Tinuthe present
experiment the British Black ethnicity includé&dack, African, Caribbean and Black
British. As far as Asian ethnicity is concerned, it includes Indian, Pakistani and
Bangladeshi. Similarly, White British population includes people of English, Irish, Scottish
or European origin, etc.

The table below (Table 5.1lpresents a comparison of the three ethnicities in

percentages.

Area White Asian Black
England 8531% 5.55% 3.48%
Tyneside 9262% 6% 1.94%

Table 5.1 A comparison of White, Asian and Black ethnicities inEngland and
Tyneside Censusdata (ONS, 2011).

5.2.2 Images

As was the case in Experiment 2, Experiment 3 was also a priming experiment which
consisted of two separate tasks. Listeners were asked to evaluate the perceived gender a
age of the speaker. Thitne, however, listeners were primed with images showing faces
of men and women of three ethnicities: White, Asian and Black. The reasshdemg
images was to make the listeners see the images as the spéalkerthe images will be

also referred tosathefisupposed speakeMwo independent sets of images were applied in
this study to evaluate perceived speaker gender and age. For the sake of consistency wi
Experiment 2, picture representations of the supposed speaker were created using EvoFI
(Fromd et al., 2006; Fawd, 2015. As has been mentioned, the pictures were in black and
white. No clothing, jewellery, piercing, traditional or religious body ornamentation was
shown. Three sets of male and female faces of White, Asian and Black ethniciges we
morphed to categorise the gender of the speaker. In addition, three sets of male and fema

faces of the three ethnicities were created to evaluate the age of the speaker. Younc
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middleaged and older faces were morphed in the same mameén the preous
experiment.Male and female faces of ethnic origin used for gender categorisation were
morphed in such a way that they looked miealied. The reason for presenting listeners
with a face of the supposed speaker looking neither very young nor vemasltb limit

the effect ofinteractionbetween perceived age and gender of the speaker voice resulting

from the manipulation applied to audio stim{gf. Section3.2.1)

Fig. 5.1 A male and female face oWhite ethnicity.

Fig. 5.2 A male and female face of Asian ethnicity.
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Fig. 5.3 A male and female face of Black ethnicity.

Fig. 5.4 A set of White female faces for speaker age rating.

Fig. 5.5 A set of Asian female faces for speaker age rating.
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Fig. 5.6 A set of Black female faces for speaker age rating.

Fig. 5.7 A set of White male faces for speaker age rating.

Fig. 5.8 A set of Asian male faces for speaker age rating.
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Fig. 5.9 A set of Black male faces for speaker age rating.

5.2.3 Procedure

The same audio stimuli as in Experiment 1 and 2 were used in Experiment 3. In the prese
experimentperceptions of theN\URSE vowel ard T-to-R were investigatedStimuli were

administered in an identical manner to that used in the two previous experiments. Pictures
ethnic facesappeared on screen and the audio stimulus was played with a delay of a secor
Upon hearing a stimulus, lesters were instructed to select one of the images showing the
face they thought was that of the speakerthis experiment speaker gender and age were
evaluatedlf a male and female speaker were shown on the screen, listeners were asked
select one othe two images. If, on the other haridree male or three femafaces of

different apparent ages were presented, listeners were asked to select one of the three ime
Faces shown with each of the stimuli were of the same ethriegyre 5.10 illustries the

experimental procedure. As was the case in Experiment 2, also in the present experimen
the case of the retract&tURSE variant[ld & picture showing the word being played was

presented. Images were included to ensure the listener heard the variant as intended by

researcher. With the exception of varifiat, jho other images of audio stimuli were shown

(cf. Section3.2.3.
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Face stimulus

- Young ethnic gendered face
- Middle-aged ethnic gendered face
- Qlder ethnic gendered face

'

Audio stimulus

Listener's
evaluation

l

Filler

¢

Face stimulus

- Ethnic male face
- Ethnic female face

!

Audio stimulus

l

Listener's
evaluation

l

Filler

Fig. 5.10 Experimental procedure. The top of the flowchart illustrates the process of
age evaluation of the speaker; the bottom of the chart shows the process of gender
evaluation of the speaker.

As in the previous experiments the present experiment was conducted in laborator
conditions and administeresh SurveyGizmo (SurveyGizmo, 2015). The experimental
procedure remained the same as well. At the beginning of the experiment, all ethnic fac
were shownto the participantlt was decided to introduce this step because images of the
faces were black and white, which in turn could lead, for example, to misidentifying some ¢
the Asian faces as, for exampléJative American or Black. Next, the training session
followed. A total of 270 singlevord stimuli and fillers were presented over headphones at a
comfortable hearing level, one at a time. Listeners heard each stimulus only once. The ent
session took about 40 minutes, including three breaks during tedrarpt.
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As was the case in Experiment 2, at the end of the present experiment participar
were shown all thethnicfaces used for age rating and gender categorisation and were aske
to estimate the age of each face. Although faces were morphedhssisgnte algorithm and
were evaluated during the process it was important to establish how listeners perceived |
faces and whether corresponding ages across the three ethnicities were perceived simila
Results of the evaluatis are presented in TalielO.

5.2.4 Participants

Listeners were recruited in a different manner from that used in the two previous
experiments. They came from a variety of backgrounds. While some participants were stz
and students at Newcastle University, the majority of partitgoavere approached on the
streets of Newcastle. As in Experiment 1 and 2, here Tyneside listeners were in the gro
with high exposure to the dialect. However, in the present experiment there was n
comparison group and the results and discussion foctiseofyneside listeners. As before,
it was ensured that participants had not participated in any of the previous studies presen
in the thesis and were new to the research. However, in terms of participant age there w
more variation than in the previswexperiments. 31 volunteers, aged558 participated in
the study. 14 listeners were female and 17 listeners were male. As far as the soc
background of participants was concerned, 7 participants were raidgke and the rest
declared themselves to ®rking-class.

As has been mentioned, participants belonged to a wide variety of professions. Nor
of the participants reported having a hearing impairment or suffering from a cold.

Given that the present experiment investigated the ethnicity op#daker, it might

be an interesting idea to compare responses provided by listeners from various ethr
backgrounds. Nevertheless, it was not possible to do so in the present study. With t
exception of one participant who was British Asian, all otheigypaints were White British.

Participants were paid £7 upon completing the experiment.
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5.3 Results

The section presents the results of the perceptual experiment. VariantsioRBEvowel
as wdl asthe T-to-R variable(cf. Sections 2.6 & 3Yare dscussed in terms of perceived
speaker gender and age when theplayed facial imagevas British White, Asian or
Black.

As was the case in Experimen{@. Sections 3.3 &.3), in the present experiment
mixed-effects logistic and ordinal regression sestere applied. The former test was used
to investigatethe perceived gender of the spealard the latter to examirtbe perceived

age of the speaker

Fixed effects in logistic regression were the following:
1 The phonetic variant (number of variants deged on thevariable
1 Speaker (A or B)
1 Listener (participant)
1 The gender of the listener (male or female)
1 The social class of the listener (workiolgss or middleclass)

In the ordinal regression, additionally tigender of the facshown in the imagevas
entered as a fixed effeahd an interaction betweeariantandface gendewas tested.

In addition, a series of logistic and ordinal regression meféetts tests attempting
to find statistical differences betere the three ethnicities shown in ages were
performed. In these tests an extra fixed effect was entered, whickthwasty.

In the first part of the Results section perceptions ofgvederare presented and
followed by perceptions of the age in the second part of the section. Ircésdk the

acoustic stimuli were accompanied by images showing the supposed ethnic speaker.
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5.3.1 Evaluations of perceived speaker gender

The following section presents results for evaluations of speaker gesheerlisteners
were presented witimages sbwing facesof three ethnicitiesResults for the variants of
the NURSE vowel artollowed by results for ¥o-R.

5.3.1.1The NURSE vowel

perceived
% speaker
gender

F
M

0.50+

0.25

0.00+

5] [:] [3]

varant

Fig. 5.11 Perceptions of speaker gender of thid [ Rdnd [@ Variants of the NURSE
vowel, where the supposed speaker was WhiBxitish.

Fig. 5.11 presents evaluations of speaker gender for the variantsNiJ st vowel when
the supposed speaker was British White. As can be observed, the gesidations were
at chance level, indicating that none of the variants was perceived by listeners to be use
particularly often by male or female speakers. While this result could be expected in the

case of theon-localisedvariant[(f , Jt seems that #localised variants did not cue gender

responses either as male or female.
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Fixed effects | Estimate Std. Error | z value Pr(>|z|) Sig.
(Intercept) -0.366 0.558 -0.656 0.511

Variant] B8 ]|1.123 0.740 1.518 0.129

Speker B -1.036 0.576 -1.799 <1

Table 5.2 Bestfit logistic regression mixedeffects model of the perceived gender of
the supposed British White speaker for variants of theNURSE vowel, where[ld $nd

[ Bard localised variants compared against th@on-localised [ . JRandom dfects

were random slopeq1 + variant | listener) and random intercepts (1 | audio). Number
of observations (N)=279; Listener=31.

When evaluating speaker genadren the ethnic facef the supposed speaker was British

White, the besfit logistic regression mixed effects model to the data includent and

speakeras fixed effectsAs can be noticed from Table 5.2 perceptionfldfand[ Rdid]

not differ from[(f i terms or peseived gender. There was a tendency{orand[ RtO ]

be perceived alsaving been spoken laymale speaker. Neveeless, the evaluations were
atchance level andeither gender, that is neither female nor male gendegin the lead.

While the resultswere statistically nosignificant, such results might suggest that the
manipulation applied to the tokens worked to a certain extent. Even though listeners were
exposed to stimuli produced by male speakers whose fundamental frequency was shifted t
make the words sound gendambiguous, gendeaorrelated phonetic variants triggered

gender categorisations to a less meaningful degree than expected. As has been mentione

there was only a tendency for the retracted vaiiantio be perceived akaving been
spoken by a malspeaker. As far as the fronted varidnt? was concerned, it was

following in the footsteps ofis 4nd was overall perceived having been produced lay

male speaker. There was also a tendency fodsvproduced by speaker B to be evaluated

as having been uttered by a femspeaker. However, this tendency was-s@nificant.
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a) b)

Fig. 5.12 a) & b) Perceptions of speaker gender of thid [R,Tahd [( Variants of the
NURSE vowel, where the supposed speaker was British Asian.

Figures 5.12(a) and(b) and Table 5.3 shoevaluations oEpeakeigendemwhen the ethnic
face wasAsian. Whilst the bar graph (Fig. 5.1@&)) showsa raw count of thespeaker
genderevaluations, the other graph (Fig12 (b)) shows all effects occurring in the dag
well as predicted probabilities fogenderwith error barswhich give some idea of the
uncertainty of the estimat&/hen looking at Fig. 5.12a) it seens that no statistically
significant results could be expected. However, Table 5.3 shows that it is not the case a

differences betweaethe variants were found. This discrepancy most probably results from
the speakereffect. It can be observed that variafif as perceived as having been
produced by a male speaker when the supposed speaker was British A8i@8).(d he

effect was even stronger for varightB (p40.01). These results stand in opposition to
resultsfound when the supposed speaker was t&/hivhere none of the localised variants
had a significant effect (cf. Table 5.28s already mentionedhére was also an effect of

the speakewvariable as words produced by speaker B were more likely to be evaluated as

having been uttered by a female ager (3<0.00). Thegenderof the participant was not

significant, yet it contributed to the model.
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Fixed effects | Estimate Std. Error | z value Pr(>|z|) Sig.
(Intercept) -0.339 0.451 -0.750 0.453

Variant[ld ] 1.089 0.492 2.214 <.05 *
Variant[ R ]|1.687 0.518 3.257 <.01 **
Listener gende| 0.073 0.327 0.224 0.822

(Male)

Speaker B -1.501 0.396 -3.787 <.001 hk

Table 5.3 Bestfit logistic regression mixed efects model of perceived gender of the
supposed British Asian speaker for variants of theN\URSE vowel, where[ld and[ BT ]

are localised variants compared against theon-localised[(X . N=279; Listener=31.

Figures 5.13 (a) and5.13 (b) and Table 5.4 showhe results of the evaluation of gender
when the supposed speaker was British Bl&al. 5.13 (b) $ shown for the same reasons
as previouslyAlso here some discrepancy betwdlaresults shown in Fig. 5.1&) and
statisticalanalysiscan be observedis before this discrepancy is a result of tspeaker
effect which was not taken into account in Fig. 5(H The besffit model of the data

included variant, listener gendeand speakeras fixed effects. As can be noticed the

localised variant§ld and[ Rweije more likely to be perceived to have been produced by a

male speaker. However, the effect was significant only for the fronted vdriéi ]

(p<0.01). It seems that the effect of fhigonetic varianwhen the supposed speaker was

British Black was the opposite of the findings reported in the case when the supposed
speaker was British White (cf. Table 5.2) but similar to the findings reported when the
supposed speaker was British Asian (cf. Table 5.3). As can be recalled, the overall

tendeng to view the localised variants as having been spoken by a male speaker was

confirmed. Nevertheless, in the present case the fronted vérinials perceived as

definitely having been spoken by a male speaker (p<0.01), whereas in the case of the
supposed British White speaker there was no significant result. Even though no effect of
thelistener gendewasfound, it contributed to the modeThere was also an effect of the

speaker Words produced by speaker B were more likely to be perceived as having been

uttered by a female speaker (p<0.001).
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Fig. 5.13a) & b) Perceptions of speakegender of the[d ] Rdnd[d Variants of the
NURSE vowel, where the supposed speaker was British Black.

Fixed effects | Estimate Std. Error | z value Pr(>|z|) Sig.
(Intercept) -1.408 0.466 -3.019 <.01 **
Variant[ld ] 1.261 0.658 1.914 <1

Variant] BT ]|2.148 0.782 2.746 <.01 o
Listener gender 0.475 0.377 1.259 0.208

(Male)

Speaker B -2.343 0.649 -3.608 <.001 ok

Table 5.4 Bestfit logistic regression mixed effects model of perceived gender of the
supposed BritishBlack speaker for variants of theNURSE vowel, where[ld and[ BT ]

are localised variants compared against theon-localised[d . N=279; Listener=31.

As the last step of analysis tiie NURSE vowel variants, the three eticities were
compared in Fig5.14, which shows that when the apparent ethnicity Whge or Asian
the results were at chance level in terms of the perceived speaker gender. However, whe
the apparent ethnicity was Black, there was a tendency to evaluate the variants as mor

likely to be have been produced by a female speaker.
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Fig. 5.14 Perceptions of speaker gender of thid ] R4And[d Variants of the NURSE
vowel for all three ethnicities.

Theresults for all three ethnicities weatsocomparedn a single logistic regression test to
state whether any of the ethnicities of the supposed speaker had a significatnoreffe
categoriations of speaker gendeEven though there was a tendency for the NURSE
variants to be evaluated laving been produced layfemale speaker when the ethnicity of
the supposed speaker was Black or Asian, the results presented in Tahdicate ithat

none of the three ethnicities (White, Asian, or Black) had a significant effect on gender

categorisations. At the same time, there was asmgmificant tendency to perceive both

localised variantfid and[ B ashaying been uttered kymale speaker.
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Fixed effects | Estimate Std. Error | z value Pr(>|z|) Sig.
(Intercept) 22.405 131.727 0.170 0.865
Variant[ld ] 0.455 0.880 0.517 0.605
Variant] B ]|0.386 0.839 0.461 0.645
Ethnicity Asian | -0.096 152.930 -0.001 0.999
Ethnicity Black | -24.214 131.728 -0.184 0.854

Table 5.5 Bestfit logistic regression mixed effects model of perceived gender of the
supposed speaker of the three ethrily variants of the NURSE vowel. Where[l§ #nd

[ Biafk localised variants compared against thenon-localised [ .] N=837
Listener=31.

5.3.1.2T-to-R

1.00

perceived
% speaker
gender

| |3
M

0.50+

0.00+

0] (i)

variant

Fig. 5.15 Perception of speaker gender fo[r] and [\], where the supposed speaker
was British White.

Fig. 5.15 presents evaluations of perceigpdakeigenderin the case of fo-R when the

supposedpeaker waBritish White. There was alight tendency teevaluatdr] ashaving
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been spoken by female speakeand to perceivgvt] ashaving bea produced by male

speaker. Nevertheless, as can be seen in Table 5.6, these trends in evaluations of speal

gender were not significant in statistical terimsthis sense the results were similar to the

findings reported for thBlURSEvariantswhen tke supposed speaker was British White

the same time, a nesignificant tendency among male listeners to percgijvas having

been produced by a male speaker feasd

Fixed effects | Estimate Std. Error z value Pr(>|z|) Sig.
(Intercept) -0.102 0.541 -0.189 0.85

Variant[(j -0.931 0.628 -1.484 0.137

Listener 0.848 0.513 1.653 <1

gender (Male)

Table 5.6 Bestfit logistic regression mixed effects model of perceived gender of the

supposed British White speaker foffj and [v]. N=186; Listener=31.
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Fig. 5.16 Perception of speaker gender for[1] and [\], where the supposed speaker
was British Asian.
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Figure 5.16 shows that perceptions[fand[vt] when the supposed speaker was Asian
exhibit a similar pattern to the one obserwatien the supposed speaker wakité&/ While
[vt] was evaluated dsaving been produced laymale speakeft] was characterised by an

even split of male and female evaluations. As can be seen in Table 5.7, evaluations of the
perceived gendewhen the diplayed facial imagevas that of aBritish Asian present
similar results to findings reportedhen the facial image wdritish White (cf. Table 5.6).

A nonsignificant tendency towards perceivifi in comparison tdvt] as having been

uttered by demale speaker was observed.

Fixedeffects | Estimate Std. Error z value Pr(>|z|) Sig.
(Intercept) | 1.080 0.531 2.032 *
Variant[rj -1.234 0.637 -1.936 <1

Table 5.7 Bestfit logistic regression mixed effects model of perceived gender dig
supposed British Asian speaker fofr] and [v]. N=186; Listener=31.

Figure 5.17 showsevaluations of perceived speaker gender when the supposed speaker
was British Black. In this condition there was a tendency to per¢givas having been
producedby a female speaker whilfit] was not perceived as having been uttered by a

female or male speaker in particuldhe datistical resultssupport these observat®n
(Table 5.8).0Overall, the statistical results wesamilar to the ones reported in thehte

and Asian conditions.
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Fig. 5.17 Perception of speaker gender fo[f] and [\], where the supposed speaker
was British Black.

Fixed effects | Estimate | Std. Error z value Pr(>|z|) Sig.
(Intercept) -0.164 0.333 -0.492 0.623
Variant[rj -1.128 0.583 -1.935 <.1

Table 5.8 Bestfit logistic regression mixed effects model of perceived gender of the
supposed British Black speaker foff] and [W]. N=186; Listener=31.

A comparison of the evaluations of the perceived genddrjfand[v] when the ethnicity

of the supposed speaker was White, Asian and Black is presented fmiBigand Table

5.9. As can be observeff] was prceivedto have been spoken by a female speaker
(p<0.05). With respect to the effect of the ethnicity of the supposed speaker, none was
observed. Nevertheless, there wmagndency to evaluate varidrjt as having been spoken

by a female speaker when the appaeghnicity was Black and as having been produced
by a male speaker when the appamhnicity was Asian (Fig. 5.1& Table 5.9). There
was also a nosignificant tendency to perceive the variants as having been uttered by a

male speaker when the listemas male.
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Fig. 5.18 Perception of speaker gender foff] and [v] for all three ethnicities.

Fixed effects | Estimate Std. Error z value Pr(>|z|) Sig.
(Intercept) 21.228 3060.532 0.007 0.994
Variant[Ij -1.076 0.541 -1.988 <.05 *
Ethnicity 0.018 4348.795 0.000 1.000

Asian

Ethnicity -22.321 3060.532 -0.007 0.994

Black

Listener 0.671 0.361 1.859 <1

gender (Male)

Listener class| 0.712 0.444 1.600 0.109

(WC)

Table 5.9 Bestfit logistic regression mixed effects model of perceived gender of the
supposedspeaker of the three ethnicities fofr] and [w]. N=558; Listener=31.
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5.3.2 Evaluations of perceived speaker age

At the end of the experiment listeners were asked to evaluate the perceived age of th
ethnic faces used in the experiment. The results are provided in the table below.

Ethnicity Ranges oévaluations| Median evaluations
of face age of face age

Young White female | 17-30 22

face

Middle-aged White | 29-45 36

female face

Older White female | 39-65 52

face

Young Indian female | 17-35 24

face

Middle-aged Indian | 26-48 31

female face

Older Indian female | 31-65 49

face

Young Black female | 16-28 20

face

Middle-aged Black | 22-45 35

female face

Older Black female | 29-65 45.5

face

Young White male | 17-27 20

face

Middle-aged White | 27-50 38

male face

Older White male 43-65 54

face
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Young Indian male | 18-26 22
face

Middle-aged Indian | 29-45 35
male face

Older Indian male 3959 50
face

Young Black male 1530 21
face

Middle-aged Black | 23-48 38
male face

Older Black male 38-65 51
face

White female face 2955 38
(gender evaluation

White male face 2955 40
(gender evaluation)

Indian female face | 28-55 42
(gender evaluation)

Indian male face 30-50 40
(gender evaluation)

Black female face 21-49 40
(gender evaluation)

Black male face 22-60 40
(gender evaluation)

Table 5.10 Ranges and median evaluations of age of the male and female ethnic faces
morphed in EVOFIT. Ratings provided by the participants.

The following section focuses on evaluations of perceived ageedpibaker. Evaluations

of the NURSE variants for the three ethnicities are presented alhaiMed by evaluations

of T-to-R for the three ethnicities. The results of the perceived age of the speaker across
the three ethnicities show that, as expected, nkste were sensitive to agender
interactionresulting from manipulation of the stimylef. Section3.2.1) This interaction

was alreadyoundin Experiments 1 and 2. As was the case in Experiment 2, in the present
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experiment having a male face accompdmg words played to listenergsulted in a

decrease in thestimated age of the speaker.

5.3.2.1The NURSE vowel

perceived
9% speaker
age

Il young
middle-aged
old

0.504

T

Pl ] [l Bl (@] [3]

variant

Fig. 5.19 Perceptions of speaker age of thgd J Rand [(X Yariants of the NURSE
vowel, where the supposed speaker was British White.

It seems that variants of ttlNNURSE vowel were perceived dsaving been produced tay
middle-aged speaker when words were accompanied by a male face of flwseslip

British White speaker (Fig. 5.19). In addition, ihéeractionbetween the gender and age

of the speaker was observed, especially in the case afothlcalised[d , Jwhich was

found to be mostly youngounding. The two localised variatits [gi Were perceived as

overall produced bya middleaged speaker. As far as evaluations of the perceived age of
the speaker when theisplayed facial image was that of British White female are
concerned, overall the localised variants were evaluatdth@sg been produced bgn

older speaker. These results also indicate that in the female condition tgenage
interactioni nf |l uenced | i stenersd perceptions o
(cf. Section3.2.1) While the two localised variantgereoverall perceived as havirgeen
spoken by an older female speaker, tlugtlocalisedvariant was evaluated as overall

middle-aged sounding.
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Fixed effects| Estimate Std. Error z value Pr(>|z|) Sig.
Variant[l§ ] | 05071 0.4469 1.135 0.256

Variant| R il 0.5384 0.4300 1.252 0.211

Face gender| -1.4878 0.1778 -8.367 <.001 Fxk
(Male)

Table 5.11 Bestfit ordinal regression mixed effects nedel showing perceptions bage
for the variants of the NURSE vowel, where localised variants[l§ hnd [ B Wefe

compared against thenon-localised[( 4nd the supmsed speaker was British White.
N=558; Listener=31.

In the besfit model to the datayariant and genderof the face of the supposed speaker

were entered as fixed effects. It can be noticed that there was a slight tendency to perceiv

the two localisedNURSE variants[l4 &nd[ R &shaving been uttered tan older speaker

by comparison with thaor-localisedvariart [(0f (Table 5.11). However, the tendency was

not significant. Furthermore, an effect of gender of the face of the supposed speaker wa:
found

In order to minimise the effect of agender interaction resulting from
manipulation applied to phonetic stifiy statistical analysis of perceived age of the
speaker was also performed separately for each of the gdiotieBection3.2.1) This

enabled investigating if there was an effect of the variant within each gender.

Fixed effects| Estimate Std. Error zvalue Pr(>|z|) Sig.
Variant[lg ] | 0.392 0.552 0.710 0.478
Variant][ R i|0.310 0.529 0.586 0.558

Table 5.12 Bestfit ordinal regression mixed effects model showing grceptions of age
for the variants of the NURSE vowel, where localisedvariants [l§ hnd [ R vefe

compared againstnon-localised variant [( nd the supposed speaker was a British
White female. N=279 Listener=31.

The bestfit model to the data in the femakes well agzhe male condition when the speaker
was British Whie was the simplest model, and hadiant as a fixed effect. The results
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(Tables 5.12 & 5.13) show that there was a tendency to perceive the two localised variants
ashaving been produced by alder speaker. This tendency was overall lower when the
supposd speaker was a British White female than when the supposed speakar was
British White male. Nevertheless, the results in the male and female condition were not

statistically significant, which was also the case in the main analysis (cf. Tabje 5.1

Fixed effects| Estimate Std. Error z value Pr(>|z|) Sig.
Variant[l§ ] | 0.699 0.481 1.453 0.146
Variant[ R 1|0.848 0.471 1.801 <.1

Table 5.13 Bestfit ordinal regression mixed effects nodel showing perceptios of age
for the variants of the NURSE vowel, where localised variants[l§ hnd [ B Wwefe

compared againstnon-localised variant [( nd the supposed speaker was a British
White male. N=279; Listener=31.
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Fig. 5.20 Perceptions of speaker age of thgd [ 8and [(X Yariants of the NURSE
vowel, where the supposed speaker was British Asian.

Figure 5.20 presents evaluations of speaker age for the variantsNaJRsE vowel when
the gendered face of the sgpd speaker was British Asian. When the face of the speaker
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was female, listeners tended to perceive the variantgdsag been uttered bgn older
speaker. Otherwise the variants were evaluated as raddl® sounding. When the face of

the speaker was aie, the localised variants were perceived as midgérl sounding and

younger sounding. Thaeonlocalisedvariant [{(X ,]Jon the other hand, was evaluated as

younger and middikaged sounding. As can be observed, thegmyelerinteractionwas

once more recognised by listeners in this ¢ase&ection3.2.1)

Fixed effects| Estimate Std. Error z value Pr(>|z]) Sig.
Variant[l§ ] | 0.411 0.342 1.200 0.230

Variant] B i|0.310 0.335 0.925 0.355

Face gender| -1.376 0.179 -7.65 <.001 *rk
(Male)

Table 5.14 Bestfit ordinal regression mixed effects model showing perceptions ofja
of the supposed speaker for the variants of thRURSE vowel, where localised variants

[l Bnd [ RWdre compared againstnon-localised variant [ Jand the supposed
speaker was British Asian. N=558; Listener=31.

The besffit model to the data for elsations of perceived speaker age for MeRSE
variants when théacial image wad#\sian includedvariant and genderof the face of the
supposedspeaker as fixed effects (Table 5.14). The results reveabresignificant
tendency of the localisedURSE variants to be perceived &sving been produced an
older speaker. The same pattern could be observed for variantsNiRS8E vowel when

the supposed speaker was of British White ethnicity. Whileetfezt for thevariant was

nonsignificant, there waa tendencyto perceivethe retracted variafts &s only slightly

older in comparison to the fronted variant. In addition, as we saw in the case of the
supposed British White speaker, in the case of the supposed British Asian speaker ther
was a signifiant effect ofthe face genderof the supposed speaker. Upon hearing the
words accompanied by British White male facdistenerswere more likely to evaluate
the variants as youngsounding (<0.001).

The results of perceived age of the speaker in aragpanalysis for each gender
are presented below in Tables 5.15 and 5.16.
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Fixed effects| Estimate Std. Error z value Pr(>|z|) Sig.

Variant[l§ ] | 0-333 0.314 1.060 0.289

Variant[ R 1|0.364 0.347 1.047 0.295

Table 5.15 The bestfit ordinal regression mixed effects model showing perceptions of
age for the variants of theNURSE vowel, where localised variants[ld 4nd [ Bwe}e

compared againstnon-localisedvariant [(X {nd the supposed speaker was a British
Asian female. N=279, Listener=1.

Whilst in the female condition the be#tmodel to the data was the simplest model with
variant as afixed effect (Table 5.15), in the male condition the model inclugsant,
listenergenderand speakeras fixed effects (Table 5.16). As far as the phonetic variants
are concerned, in the female condition there was a tenden@} fibweevariants to be

perceived akaving been produced lay older speaker. In the male condition, on the other

hand, the retracted variafi§ Was perceived as oldepunding, while the fronted variant

[ R as]youngesounding. However, these tendencies were not statistically significant.

Additionally, in the male condition the effect of thetenergender(p<0.05) andspeaker
(p<0.05) wereobserved. Male respondents were more likely to evaluate the variants as
having been uttered bgn older speaker. Words produced by speaker B were also more

likely to be perceived asaving been spoken [an older speaker.

Fixed effects | Estimate | Std. Eror z value Pr(>|z|) Sig.
Listener gende| 0.948 0.460 2.061 <.05 *
(Male)

Speaker (B) 0.977 0.394 2.479 <.05 *

Table 5.16 Bestfit ordinal regression mixed effects model showing perceptions of age
for the variants of the NURSE vowel, where localised variants[l§ hnd [ B Wefe

compared againstnon-localised variant [(f nd the supposed speaker was a British
Asian male. N=279; Listener=31.
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Fig. 5.21 Perceptions of speaker age of thi§ ] 8dnd [(@ Variants of the NURSE
vowel, where the supposed speaker was BlaBkitish .

Figure 5.21 presents results of perceived speaker age for the varianttdNoRBE vowel
when the supposed speaker was British Black. It seems that localised variants were foun

to be overall middleaged sounding in the male as well as female conditions.ndhe

localisedvariant [01 , Jon the other hand, was perceivedhasing been produced by

younger speaker in the male condition andhasing been produced bgn olderand

middle-aged peaker in the female condition.
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Fixed effects Estimate | Std. Error z value Pr(>|z|) Sig.

Variant[l§ ] -0.278 0.351 -0.792 0.428

Variant] 31 ] |-0.000 0.299 -0.001 0.998

Face gender -2.280 0.323 -7.041 <.001 rxk
(Male)

Variant[ld :face | 1.180 0.425 2.774 <.01 b

gender (Male)

Variant[ Rfacg | 0.806 0.422 1.906 0.056

gender (Male)

Table 5.17 Bestfit ordinal regression mixed effects mdel showing perceptions of age
for the variants of the NURSE vowel, where localised variants[l§ hnd [ B Wwefe

compared againstnon-localised variant [(f ]nd the supposed speaker was Black
British. N=558; Listener=31

In evaluations of speaker age when the supposed speaker was of Black ethnicity ar
interaction betweewariantandgenderof the face of the supposed speaker were entered as

fixed effects (Table 5.17). As can be noticed, when the supposed speaker Blaskof

ethnicity there was a tendency among the listeners to perceive the localised yrignts

and[ Rds youngesounding in comparison to tmen-localisedvariant[i . However, this

tendency was not statistically significant. It is worth pointing out that the pdittena in

this case was the reverse of other cases, that is of Britiste \&@hd Asian ethnicities,

where a tendency to perceifld and[ R as]older sounding in comparison [i® as

found

Furthermore, there was also an effect of fdbaee genderof the supposed Black
speaker. Upon hearing a word and seeing a supposéshHlack male speaker listeners
were more likely to rate the variantlagving been uttered kgyyounger speaker. The same
pattern was found for theURSEvarants when the supposed speaker afaBritish White
or Asian ethniciy, as well a for the Fto-R variableacross all three ethnicities.

The present model also tested for interaction betybenetic varianiandgender

of the face of the supposed speaker. The results showedhbata Black male face was
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shown listeners were more likely to evatesboth localised variant§ld dnd[ R &s]older

sounding. However, the results were significant only for the retracted viia§u<0.01).

Tables 5.18 and 5.19 present separate analyses of perceived speaker age for fema

and male supposed Blackeaker.

Fixed effects | Estimate Std. Error z value Pr(>|z|) Sig.
Variant[l§ ] |-0.310 0.390 -0.793 0.428
Variant[ R T ] -0.003 0.315 -0.011 0.991

Table 5.18 Bestfit ordinal regression mixed effects nodel showing perceptions of age
for the variants of the NURSE vowel, where localised variants[ld hnd [ R vefe

compared againstnon-localisedvariant [(X nd the supposed speaker was a British
Black female. N=279, Listener=31.

In the female condition the BEfit model was the simplest model wittariant as a fixed

effect (Table 5.18), whereas in the male conditistener genderwas also entered as a

fixed effect (Table 5.19). In the female condition there was a tendency to perceiyi bpth
and[ Rashaving been uttered by younger speaker. In the male condition, on the other

hand, this tendency was reversed such[thadnd[ Rhad a significant effect (p<0.05). In

addition, in the male condition thistenergenderhad a significant effect as wép<0.05).
When the listener was male he was more likely to perceive the localised vasihatsna
been produced bgn older speaker.
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Fixed effects | Estimate Std. Error | z value Pr(>|z|) Sig.
Variant[lg"' ] 0.918 0.381 2.405 <.05 *
Variant| R ] 0.816 0.364 2.242 <.05 *
Listener gende| 0.913 0.418 2.183 <.05 *
(Male)

Table 5.19 Bestfit ordinal regression mixed effects nedel showing perceptions of age
for the variants of the NURSE vowel, where locdised variants [I§ hnd [ B Wefe

compared againstnon-localisedvariant [(X fnd the supposed speaker was a British
Black male. N=279, Listener=31.

As the last step of analysis of perceived speaker age fofURSE variants, a comparison

of evaluations for all thredmicities was carried out. The bdgtordinal regression model

to the data presented in Table 5.20 includadant andethnicity of the supposed speaker

as fixed effects. The results show that there was no effearzint However, when the
supposedspeaker was of Asian or Black ethnicity, there was a tendency to perceive the
variants ashaving been produced by younger speaker. This trend was, however,

significant only in the case of Black ethnicity (p<0.001).

Fixed effects | Estimate Std. Error | z vdue Pr(>|z|) Sig.
Variant[l§ ] 0.366 0.346 1.058 0.289
Variant[ R 1 ]| 0.413 0.310 1.331 0.183
Ethnicity Asian| -0.080 0.115 -0.693 0.488
Ethnicity Black | -0.407 0.115 -3.534 <.001 Fhk

Table 5.20 Bestfit ordinal regression mixed effects madel showing perceptions of age
for the three ethnicities for the variants of theNURSE vowel, where localised variants

[l§ dnd[ Rweile compared against the centralised variarfiX . N=1674;Listener=31.
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Fig. 5.22 Perception of speaker age foff] and [v], where the supposed speaker was
British White.

Figure 5.22 presents evaluations of perceived speaker ajgg dod[«] when words were
accompaniedya gendered face of the supposed British White speaker. As can be noticed,
[vt] was evaluated as definitely youngerunding in the male conditiofr] wasalsofound

to be somewhat youngaounding. In the female conditionj was found to be definitgl

oldersounding while[f] was evaluated asomewhat oldesounding It can be observed

that these results in the two conditiofeale and femalejvere mirror images of one
another. This could imply that listeners were sensitive to thegageéerinteradion, but

not much else.
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Fixed effects | Estimate Std. Error | z value Pr(>|z|) Sig.
Variant[rj 1.287 0.344 3.742 <.001 ok
Face gender |-2.341 0.253 -9.226 <.001 ok
(Male)

Table 5.21 Bestfit ordinal regression mixed effects model of perceived ader [1] and
[v], wherethe supposedspeaker was White British.N=372 Listener=31.

In evaluations of perceived speaker age[fprand [vtf] when the supposed speaker was

British White, the bestit modd includedvariant and genderof the face of the supposed

speaker as fixed effects (Table 5.21). The results of the ordinal regression mixed effects
show that[r] was more likely to be perceived by listenershasing been uttered bgn
older speaker (p<001) in comparison witlmt]. Furthermore, as expected, the gender of

the face of the supposed speaker also had an effect on perceptions of speaker ac
(p<0.001).

Fixed effects | Estimate | Std. Error z value Pr(>|z|) Sig.
Variant[rj 1.319 0.556 2.373 <.05 *
Listener genden -1.099 0.437 -2.516 <.05 *
(Male)

Table 5.22 Bestfit ordinal regression mixed effects model of perceived ader [f] and
[Vt], wherethe suppsedspeaker wasBritish White female. N=186; Listener=31.

As can be seen in Table 5.22, which shows the results of age evaluation when the suppose
speaker was British White femalp] was more likely to be perceived having been
produced byan older speaker (p<0.05). In the male condit[ghwas also perceived as

having been spokeloy an older speaker (p<0.01) (Table 5.23). Furthermore, the effect of
listener gendewasfoundin the female condition (p<0.01). When the listener was male he

was more likely to evaluate the variantdhasingbeen produced by younger speaker.
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Fixed effects | Estimate Std. Error | z value Pr(>|z|) Sig.

Variant[r] 1.200 0.412 2.912 <.01 e

Table 5.23 Bestfit ordinal regression mixed effects model of perceivedgefor [f] and
[vt], wherethe supposedspeaker was British White male N=186,; Listener=31.
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Fig. 5.23 Perception of speaker age foff] and [v], where the supposed speaker was
British Asian.

Fig. 5.23presentsevaluations of speaker age fof and[vt] when the supposed speaker
was British Asian. It can be observed that the results were quite similar téoonegor
the British White supposed speaker (Fig. 5.20). While in the male conditipnvas
evaluated advaving beerspoken by ayounger speaker arfdf was found to be younger

and middleaged sounding, in the female conditighwas found to be older and midele

aged sounding, wheredst] was younger and middleaged sounding. In the female

condition, however, these evaluations were divided almost equally between the two age

groups, and none of the age groups was in the lead.
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Fixed effects| Estimate Std. Error z value Pr(>|z|) Sig.
Variant[rj 0.713 0.222 3.210 <.01 *
Face gender| -2.125 0.243 -8.736 <.001 ol
(Male)

Table 5.24 Bestfit ordinal regression mixed effects model of perceived ader [1] and
[vt] when the supposedspeaker was British AsianN=372 Listener=31.

Table 5.24presentsesults for perceivedpeakerageof [1] and[vt] when the supposed
speaker was British Asia®verall,[f] was perceived as having been spoken by an older

speaker (p<0.01) in comparison [tdi]. Furthermore, as in the case of the British White

supposed speaker, in the case of the supposed British Asian speaker there was a significa
effect of thegenderof the face. When the face of the supposed speaker was male, there
was a tendency to evaluate varianthagng been uttered kayyounger spdar (p<0.001).

When the perceived age of the speaker was investigated separately for the Asiar

female as well as the male supposed speaker, théitbesidel includedvariantas a fixed

effect (Tables 5.25 & 5.26). The results show that in both condifij was more likely to

be perceived abavingbeen spoken bgn older speaker (p<0.05). However, the effect of

the variant was less significant than in the main analysis (cf. Table 5.24).

Fixed effects| Estimate Std. Error z value Pr(>|z|) Sig.

Variart[f] | 0.665 0.303 2.192 0.05 *

Table 5.25 Bestfit ordinal regression mixed effects model of perceived ader [} and
[Vt] whenthe supposedspeaker was British Asian femaleN=186; Listener=31.
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Fixed effects| Estimate Std. Error z value Pr(>|z|) Sig.

Variant[j | 0-869 0.388 2.237 <.05 *

Table 5.26 Bestfit ordinal regression mixed effects model of perceived ader [1] and
[t] whenthe supposedspeaker wasBritish Asian male. N=186; Listener=31.
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Fig. 5.24 Perception of speaker age foff] and [v], where the supposed speaker was
British Black.

Fig. 5.24 presents the results of the age evaluatadjr]i and [\] when the supposed

speaker was British Black. As was the case when the supposed speaker was White c

Asian, in the male conditiopt] was perceived to be younger soundiipwas also found
to be youngesounding, but to a lesser extahan[+]. In the female condition, on the

other hand[vt] was evaluated as middémed and youngesounding andrj as older and

middle-aged sounding.
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Fixed effects | Estimate Std. Error | z value Pr(>|z|) Sig.
Variant[ﬁ 1.084 0.220 4912 <.001 *kk
Face gender |-1.657 0.226 -7.324 <.001 ok
(Male)

Table 5.27 Bestfit ordinal regression mixed effects model of perceived ader [} and
[vt] when the supposedspeaker wasBlack British. N=372 Listener=31.

As was the case in evaluations of age[ipfand [vt] when the supposed speaker was
British, White and Asian, in the present case when the supposed speaker was British Black
an effect of the phonetic variant was obserygdwvas perceived dasaving been uttered by

an older speaker (p<0.0043compared tgt]. Additionally, an effect of thgenderof the

face of the supposed British Black speaker fwasd (p<0.001).
As can be seen in Tables 5.28 and 5.29 in the further analysis, wheupiesed

speaker was a British Black male or a British Black femajewas more likely to be

perceived afhaving been spoken n older speaker (p<0.01). The effect of Haeiant

was less significant than in the main analysis, however (cf. Table 5.27).

Fixed effects| Estimate Std. Error z value Pr(>|z|) Sig.

Variant[rj 1.227 0.407 3.013 <.01 i

Table 5.28 Bestfit ordinal regression mixed effects model of perceived ader [f] and
[Vt] whenthe suppasedspeaker was British Black maleN=186; Listener=31.

Fixed effects| Estimate Std. Error z value Pr(>|z|) Sig.

Variant[rj 1.142 0.390 2.928 <.01 i

Table 5.29 Bestfit ordinal regression mixed effectsmodel of perceived agédor [1] and
[Vt] whenthe supposedspeaker wasBritish Black female. N = 186; Listener=31.
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As the final step of analysis a comparison of evaluations of the perceived speaker age
across the three ethnicities was carried out. EHstflh model to the data includedhriant

and ethnicity of the supposed speaker as fixed effects (Table 5.30). As can be ngficed,

was perceived dsaving been spoken an older speaker (p<0.001). In addition, an effect
of Asian and Black ethnicity vefound When the supposed speaker was British Asian or
Black the variants were perceived having been produced by younger speaker
(p<0.001). Listener gnder contributed to the model even though it did not have a
statistically significant effect.

Fixed effects Estimate | Std. Error z value Pr(>|z|) Sig.
Variant[rj 0.833 0.174 4772 <.001 el
Ethnicity Asian | -0.592 0.143 -4.138 <.001 rx
Ethnicity Black | -0.797 0.145 -5.495 <.001 ok
Listener gende| -0.441 0.287 -1.534 0.125

(Male)

Table 5.30 Bestfit ordinal regression mixedeffects model showing perceptions of age
for [1] and [v] for the three ethnicities N=1116;Listener=31.

5.4 Summary and discussion

This experimenshowed thaethnicity of thegendered face of theipposed speaker did not
affect evaluaions of speaker gendein the case of théN\URSE variantsthe Tyneside
listenersdid notfind statistically significandifferences between theariants in terms of
perceived speaker gendérhus it could beconcludedthat indexicality did not guide
listerers in their evaluations of the speaker gengem hearing &URSE variant. It will

be recalled thatlso in Experiment 1lthe Tyneside respondents found no differences
between theN\URSE variants when asked to evaluate perceived femaleness of the speaker
(Table 3.20).Therefore, it seems that indexicality in the case ofNb&SE variants was

not indicating gender
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However, when the analysis was performed separately for each ethnicity, the
results for the variants of theURSE vowel showed that whilst thee was no effect of

phonetic variant when the supposed speaker was WHitéhnd[ Rwefe perceived as
having been uttered by a male speaker when the supposed speaker was Asian or Blac
Specifically, the fronted variart B Wals perceived as having been spoken by a male
speakeiin comparison to the centralised and retrast@aantswhen the supposed speaker
was Asian or Black (p<0.01), whereas the retracted vafi@nivas perceived as having
been spoken by a male speaker when the supposed speaker was Asian (PAOIE5).
evaluatiors of [ R welethe opposite to the findgs reported in Experiment 1 where in
evaluations of perceived maleness the retracted variant was rated as having been produc:
by a male speakdp<0.05)in comparison td Rand[di , theywerealso opposite to the

findings of the production studies.

These results could bexplained by the facthat people have a tendency to
associatdocalisedvariants with mke speakerglLabov, 1990) Nevertheless, the fact that
this was the case only when speaker ethnicity was Asian or Black is an interesting findin
Perhaps hearing the localised variants accompanied by a male face of ethnic minority
statusactivated the association of localised variants with a male speaker to a higher degree
than in the case of White male facds.could be the case thahi$ asso@ation also

neglected indexical information altogether.

As far ag[r] and[vt] are concerned, Tyneside listeners evalufieds having been

produced by a female speaker in comparisorjvith This would imply that listeners
familiar with the dialectwere guidedby indexicality in their evaluationsThese results

agree withresultsof the two earlier experiments whed was found to index female

speech. At the same time, the results provide us wattotherimportant finding. This
experiment showed #h indexical information carried by the variants was imgrinked
with the speaker dgsesemsthahindexcal informatibnnaboutespedker i

gender was associated witlemalerather thara Whitefemale
Separate analyses gender catagyisation of{f] and[«] for each of the ethnicities

agreed with the main analysis araVealed a nosignificant tendency to perceijg as
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having been spoken by a female speaker when the supppsakler was White or nen
White.

Because the results of gender easibns for theNURSE variants and fo-R are
fairly inconsistent thg cannot be accounted for bxemplar theory which assumes that the
amount of exposure to a linguistic feature enables feature recogdiiiong speech
perception Even though listenersese in a group of people with high exposure to the
dialect, it seems that their evaluations did not reflect indexical information carried by the
NURSE variants as no statistically significant differendestween these variantsere
identified. No statistially significant differences between tN&JRSE variants werdound

alsoin the case of age evaluatiomgich once agaijgoes againstxemplar theory.

As far as perceived age of the dpgrais concerned when the apparent ethnicities
were compared, thesults varied between variables. For the variants afltiRSEvowel

there was no effect of ethnicity except for the Black ethnicity where listeners tended to

perceive variants as produced by a younger speaker (p<0.001)yj Fod [\t], on the

other hand, there wamn effect of Asian and Black ethnicity where listeners were more

likely to perceive the variants as produced by a younger speaker (p<A@0difect of

variant was alsdound whereby[r] was perceived as hagnbeen spoken by an older

speaker (p<0.001). Furthermore, when each ethnicity was investigated separately, a nor
significant tendency wafund to perceive the localisedURSE variants as having been
spoken by an older speaker when the apparent ethnieisy\White or Asian. When the
ethnicity of the supposed speaker was Black, there was asigwificant) tendency to
perceive the localiseURSE variants as having been produced by a younger speaker.
Statistical results for the perceived age of the suppepedker were almost

identical for[f] and [#t] when the ethnicities were investigated separately. The overall
pattern was that in all three group$ was perceived to have been uttered by an older

speaker than was the case [fdi. The only differencdoetween the three groups was the

strength of this effect, which was identical for the supposed British White and Black
speaker (p<0.001) and slightly weaker for the British Asian supposed speaker (p<0.01).

It will be noticed that indexical informationbaut speaker age carried by the
NURSE variants was notdentified by the listenerssince no statistically significant

differences between the variants wéyand Thisfinding is also consistent with findings
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reported in Experiments 1 and 2 addition,evaluations of speaker age are linked with
multimodal speech perception which is explained below.

As with Experiment 2 multimodal speech perception wasso investigatedin
Experiment 3 The results showed that visual information about speaker ethsiftgd
neither perceptions of speaker gender nor age. At the same time, however, the preser
experimentgave similar resultsfor age evaluations to results of Experimentwhere
gendered faces shown in the images shifted perceptions of speakés ageected, there
was a decrease in perceived speaker age Wigeface in the picture was male and an
increase in the perceived speaker age when a female face accompanied the words. Th
effect was identical for the NURSE variants as well as the-f6-R variable across all
ethnicities.As can be noticed, results of this experiment provide us with two important
findings. The first finding tells us that visual information abthe supposeds p e a k e r ¢
ethnicity is unlikely to shift perceptions of speaksiexicd information, in this case
information about speaker age or gender. The second finding tells us that visual
information about gender and ethnicity of the supposed speaker are not intexvhiksd
is an interesting nemteraction In fact, it was genderof the face alone that shifted

perceptions of speakardexical information.

5.5 Experiment 3 Conclusion

The aim of thisexperimentwas toinvestigate the effect of apparent speaker ethnicity on
perceptions of speaker gendmid age The main findingof this experiment is thahe
ethnicity of the supposed speaki@t not shift perceptions of speaker age or gender.

The resultsof combined analyseshow that even though thereasvatendeng to
evaluate the variants as having been produced by a fepeddes whenhe apparent
ethnicity was Black (variants of theURSE vowel and Fto-R), these results yielded no
statistical significanceThus,the ethnicity of the speaker did not influence perceptions of
speaker gendefThe other finding resulting fromegder evaluations of-1o-R is that
indexical information about speaker gender was not interlinked with information about
speaker ethnicity but associated with gender only.

As far as perceived age of the speaker is concerned, ethnicity of the supposec

speaker did not influence evaluations of speaker age. Howtheegendered face of the
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supposed speaker alone shifted perceptions of speaker age. This finding was consistel
with the results for speaker age in Experiment 2.
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6 General Discussion

6.1 Introduction

This chapter brings togethirefindings of the three experiments and discusses theéhein
light of standard language ideolo¢gee Chapter 2)

This research set out to investigate perceptions of speadexical information
from genderambiguous speeakihich is an innovative approachgach investigationThis
was done by carrying out three consecutive perceptual experiments which investigatec
perceptions of speaker age, gender and social dasammary of lhe experiments and
discussion of the results are presented in the following sections.

6.2 Experiments

In the first experiment in the seriebree types of indexical informatiomere investigated:
speaker genderthat is, howfimaled or howfifemale t pgeaker soundedspeaker age
and social class. Unlike the two folling experiments, Experiment 1 svaot a priming
experiment. Listenerdieardaudio samples on the basis of which theyere asked to
evaluate speakeocial informationusing a Visual Anabgue Scale. Experiment 1
established that overall listeners were ablextract speakeindexical information from
phonetic segments alowehen the speaker sounded gerabiguous Even though the
consistency with which theaformation was recovered seethto depend on the social
indexical feature being evaluated, as well as on the varmdence is provided that
speaker sociahdexical information is identifiabldEom genderambiguous speech
Experiments2 and 3are priming experiments. The aim Bkperiment 2 wa to
clarify the results of Experiment 1 by investigating perceptions of speaker-smgaical
information that is age and social classvhen the listener is presented with images
designed to cuéhe supposedpeaked sge, genderand saial class. Experiment 2 was
performed in the interesbf investigating how perceptions of the same spemddaxical
information as in Experiment 1 migbe shifted when prading the listener with visual
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information about the supposed speaker. For exammoon seeing a young female face
when hearing a phonetic variant, the listener mngle the variant differently frorthe
answers/he gave in response to the same stimuiusxperiment 1. Listeners evaluated
speaker age, gender and social class froi@mmgles of the phonetic variants under
investigation. There were twasualconditions, a femaleneand a male one, and the same
phonetic valants were heard in eachisteners were asked to evaluate the age and social
class of he speaker in both conditis.While in evaluations of speaker age there was only
one block in which listeners were given information about the gender of the supposed
speaker, in evaluations of social class there were three sephelte In block 1, the
visual stimuli presentedorking- and middleclass housing; iblock two, a gendered face

of the supposed speaker was shown against the housing backgroblogklifree, visual
information about speaker age was also added in the images.

In Experiment3, a new social factoethicity, was introduced. The aim of this
experiment was to investigate perceptions of speakimxical information such as age
and gender when listeners were primed with visual cuethdosupposedspeaked s
ethnicity. White, Asian and Black ethnicities meused in the experiment. As in the two
previous experiments, herelisteners evaluated perceived speaker sacddxical
information from examples othe gerderambiguoussounding phonetic variants under
investigation. During speaker gender categorisatio each of the ethnic conditions
(White, Asian or Black), listeners were presented with a male and female face of the
supposed ethnic speaker when the audio file was played. Furthermore, listeners were aske
to evaluatehe age of the ethnic speaker, iefh was done in a mannsimilar to that used
in Experiment 2. The same phonetic variants were heard in the male and in the female fac
conditions across the three ethnicities.

Because exposing the listener to visual cues about the apparent White gpgaker
mixed results in terms of shifting perceptions of speaker indexical information, Experiment
3 investigated whether different results would be obtained if the apparent speaker was
ethnic. Experiment 3 alsattempéed to shed light on how inseparabledamterlinked
different types ofspeaketindexical information arevhen menory representations are
formed. Db listeners who are White and live in a community where the majority of
language users are al¥6hite associate a phonetic varigotimarily, for example,with
ol der women or ol der White women? Additi

expectations about the voice of the speal
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The following sections discuss thresultsfor speaker social class, genderd age
evaluations in the three experiments described above.

6.3 Perceptions of speaker social class

In Experiment 1listeners were the most consistent in terms of evaluations of perceived
speaker social clas§.hey also responded in line with expectasiohisteners in the
Tyneside group, with higher exposure to the dialecter investigationand the NortHEast
group, with lower exposure to the dialect, were very close in their ratings of the perceived
social class of the speaker. Furthermore, pattelentified by listeners reflected the ones
reported in the production studies. This would imply that, even though a number of
participants reported feeling uncomfortable having to evalttaesocial class of the
speaker, the Tyneside and NeHhst listeers were quiteresponsiveto this type of
indexical information. Nonetheless, when the two groups were investigated sepénately,
statistical results revealed that occasionally the NB#sbt listeners evaluated some

variants of theGOAT vowel, and glottalled, glottalised and releaséd as more likely to

have been spoken by a workinlgass speaker thathd the Tyneside listeners.

The similarities in the results obtained for the Tyneside and Neash groups of
respondents can potentially be exptal by the fact that similar phonetic variants are used
in parts of the NortfEast other thathe Tyneside areaddowever, these variants are marked
somewhat differently in terms of social information encoded in them, which results from
the frequency of useand differences in sociolinguistic patterfBeal et al., 2012).
Furthermore, the results indicated that even though the M&adh listeners were not
speakers of Tyneside English, and their exposure to the dialect was presumably lower tha
that of the Tyeside respondents, the NoEhst listeners were still able to access speaker
social class informationThe explanation could be standard language ideoltigyas
mentioned in Chapter 2 thatcording tostandard language ideology language users are
awae of what standard forms sound like, even if they do not use them. Through the systerr
of education and usand endorsemendf the standard by national institutions, people of
different social standirgare able to differentiate between standard andstandard forms
(Milroy, 2004). Standardisation also diminishes the importance of other language varieties

which are not the standard variety itself (Milroy, 2007: 138). This in turn leads to
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stigmatisation of nostandard varieties (Milroy, 2001: 548) and asation of these
varieties withlower-classspeakes. The questiorof whether the users speak ttandard
variety is a separate one. As a result, localised varieties are quite powerful at indexing
social status (Garrett et al., 2011: 58). It seemstiieae are reasons to believe ttred two
grous of participants in Experimefitbased their answers on ithkenowledge oReceived
Pronunciation (RP) which is standardaccent of EnglandAs hasbeen mentioned, class
ratings amondpoth groups of listenemsere quite similar, which would imply that listeners
with high expasure to the dialect, as well bsteners with lower exposure, were alligh

ease to accessformation about the variants used by the speakers as being localised
thus evaluatedthes strongly localised accent featuresgatively. However, had the
comparison group consisted participants from a region dfie country further away from
Tyneside in geographical terms, it is plausible that the differences between the results
obtained irthe two groups would have been larger.

Even though the two groups of respondents in Experiment 1 rated social class of
the speakersimilarly, some statistical differences between the two grouvgs found
wherdoy the group with lower exposure to thealdict evaluated some of the variants as
more likely tohave been uttered by a workistass speaker than the group with high
exposure to the dialedtvhilst standard languagédeology refers to correctness rather than
status of the speaker and applies tangmar, lexis and dialect rather than pronunciation,
Kerswill (2007) shows that the distinction between accent and dialect is not clear in
speaker s6 mi ngdossible @planatienf ob ¢habpve mentionedendency
observed in the Nortkastlistengs may be that they weguided bythe SLI to a higher
degree than the Tyneside listenetsus associating localiseaccent featurewith a
working-class speaket his would suggest that in addition to basing their judgraent the
standar¢honstandarddichotomy, exposure to the dialect also influenced tiealuations.

In the sense that while listesewith lower exposure were stricter their evaluations of
speaker social class because they relied mostly on the informationlateloessof the

variants, listeners with higher exposure could access more atktailexical information
encoded in the variants usey the speakers.

Nevertheless, we should not ruteit the possibilitythat listeners with lower
exposire to the dialectvere also able to aess some of the indexical information carried
by the variants under investigatioRor example, Wilst to the NorthEast listeners the
variant indexed a workinglass speaker, to the Tyneside listener the variant indexed a
Tyneside speakdrom theworking class.Following this line of argumentation, it could be
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argued that listeners with lower exposure to the dialect than the comparison group shoulc
be evenstricterin their evaluations of speaker social clasace their judgements would

be basean stamlard language ideology to a great&tent anddsson the subtleties othe
indexical infamation carried by the varianthe differences between the Tyneside and
North-East groups of respondents couldd®o accounted for by enregisterment (Agha,
2005).Linguistic forms which are differeritom standard formsay become enregistered

with (nontlinguistic) meaning and become interpretablgth social information
(Johnstone, 2014). However, what the forms mean depends on a specific community ol
area. Therebre, the same linguistic form may be interpreted differently in two different
communities or areas. A case in poite the Tyneside and NortBast groups of
respondents. Variants which were evaluated differently in terms of percoeed class

but alsogender and agby the Tyneside and NoHBast participantseem to have been
enregistered with different social information in Tyneside and other parts of the Basth
region. In other words, the same linguistic forms are linked withlinguistic information

about the speaker which is different in Tyneside and elsewhere in the-Bémtth
Furthermorethis variation in enregisterment of linguistic forms in Tyneside tedvider
North-East shouldn factbe expected jffor the same variantproduction studies repoed

other sociolinguisticcorrelationsoutside of Tyneside (Burbastflizondo, 2008; Llamas,
2001; 2007).

In Experiment 2the situation was somewhat different in terms of the comparison
group. This group was comprised of listeners fromateth ofEngland As such, these
listeners were expected to have lowepasure to Tyneside English th#me NorthEast
comparative group in Experiment 1.

The situation in Experiment 2, which was a priming experiment, was similaatto th
in Experiment 1Evaluations of speaker social class were overall similar in the Tyneside
and Southern groups of respondefitse main difference irexperiment 2between the
Tyneside listenerswith higher exposure to the dialect) and the Southern listenstts (
lower exmsure to the dialect) was tHact thatin block 1 they did notdifferentiate
betveen localised variants, which tsteners with lower exmure may have sounded
localisedand, as a result, automatically cued workatass evaluations. On the matter of
sodal class evaluations iblock 1, it couldalsobe observed that some of the localised and
nonlocalised variants were not always distinguish&dis was the case for ti¢URSE
variantsor variants of /t/ in block dwhen listeners were provided with infieation about
the social class of the supposed speaKeis would imply that havingpw exposure to the
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dialect prevented listeners from distinguishing more detailed sodie@kical information
andtherebydifferentiatingbetween these variants. Instetids group oflisteners was able

to apply the basic distinction between localised and-lacalised variantsAlso these
results could be explainetth reference to thetandard language ideolo§$LI) since, as

has been already mentioned, the distincti@tween dialect and accent is not clear in
speaker@ minds (Kerswill, 2007).As an outcome of Sl.llocalised variants are often
attributed tolower-classspeakers. Perhagwven more so thathe NorthEast respondents

also the Southern respondents weralgdibySLlI in their evaluationsThus on the basis

of the results in Experiment 2, it could be argued that both grugspondents relied on
their knowledge of differences between localised andlocalised forms when evaluating

t he s uppo s sodal dapse With eefetesce to evaluations of social class, this
knowledge may have its roots in conseratideologies such astandard language
ideology promoted by the state (Agha, 2004; Milroy, 2001). While localised variants may
be evaluated posiely in terms of solidarity, they are evaluated negatively in terms of
prestige. I n other words, the variety 1is
Obaddé it sounds with reference to the st
though language speakers would describe a person using localised forms as friendly, the
probably would see him/her as a lovataiss speaker. The results of Experiments 1 and 2
show that these attitudes and (resulting from them) evaluations of localisezlare true

even though, as Garrett et al. (2011) clasogial perceptions of nestandard localised
dialectsand accentare changingThese changes mentioned by Garrett et al. may have
their roots in dialecand accentevelling, whichare occurringin several parts of the UK
(Kerswill, 2003; Llamas, 2000; Watt, 2002). The outcome of dialeaccentevelling is a
reduction of localised forms. Even though speakers may still want to indicate their regional
belonging, they may not want to indicate dbtess as mucfWatt, 2002).Nevertheless,

even if levelling occurs and people tend to use a regional standard, the influ&idasof
present and affects evaluations of localised variants in terms of prestige. Listeners seem t
respond to this type of dexical information even if they are users of the localised
phonetic forms.

Nevertheless, the already mentioned differences between the Tyneside and
Southern respondents in evaluations patticularly localised variants may suggest that
becausethe fomer respondents werenore familiar with the dialect they were also
sensitive to more subtle indexiaaformation about speaker social class such as the
differences between localised variants. Thus it could be argued that the Tyneside listener
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in their ewluations of speaker class were guided by indexicality. These listeners
recognised sociahdexical information carried by the variant as information indexing a
Tyneside speaker (area belonging) of a wordlags background (group belonging).

However, 8 was the case in Experimentdlso herehigher sensitivity to more
subtle differences between the variants presented by the listeners with higher exposure t
the dialect and the lack of thereof shown by the listeners with lower exposure to the dialect
could be furtier explained by enregistermeiitherefore, it could be the case that to the
Southern listeners localised Tyneside variants were not enregistered with meaning whict
would imply that this group of participants were not familiar with Tyneside i&mglt
could be also that to the Southdistenerslocalised variants were not enregistered at the
same level as they were to the Tyneside listeners.oFhike other handould imply that
the Southern listeners were familiar with Tyneside Englishlitoited extent.

However, statistical comparisons of the Tyneside and $outgroupsindicated
that the exposure to the dialect was not a significant factor for the mosTipartvould
suggest that differences between the two groups were not laoggylerio show in
statistical analyses.

Experiment 2 also investigated perception of speaker social class when listeners
were primed with an image of a maleademale faceThis was part of the investigation of
multimodal speech perceptionhe overall &ck or rare occurrence of statistical effects of
the gendered face on the evaluations of social class of the spebdkarkistwo and three
imply that the Tyneside listeners (with higher exposure to the dialect) and Southern (with
lower exposure to the aliect) were sensitive to social class information about the speaker
in a way that seemed difficult to manipulate experimentally. Wthiékegendered face of
the speaker in bloektwo and threef Experiment adid not have an effect on evaluations
with respet to speaker social class oftd-R and variants of /t/, it did have some effect on
evaluations of theNURSE variants inblock three when images cuethformation about
social class, gender and age of the supposed spéakers hypothesised that showiag
female face could have resulted in fewer variants being evaluated as wddseg
Overall, however, it seems thtte social class information carried by the variants was
more salient than visual information cueing speaker gender, and as such, gende
information did not shift class evaluations. At the same time, it could be noticed from the
statistical results that introducing visual information about speg&eder in blockwo
overall did notresult in a change of evaluations of perceived speakéalsdass from
block 1. These ihdingsdid not provide evidence in supportws$ual information about the
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supposedpeakershifting perceptions of the acoustic information (Niedzielski, 1999; Hay
& Drager 2010; Drager, 2011¥%o0 far then,we do not havesvidence that multimodal
speech perception diffefrom unimodal speech perception.

As far as exemplar theory is concerned, the results across the three experiment:
showed ¢t hat respondent sd evaluations of
explained by the theory. Exemplar theory is a model of speech perception based or
exposure and even though exposure to the dialect mattéhesicould be observed in the
subtle differences between the groups with higher (the Tyneside groups) andthmaver (
North-East and Southern groups) exposure to the dialect in Experiments 1i atfese
differences lacked in consistency and were not statistically significant. In fact, on the
wholethere were a lot of similarities between the main and comparisopgoinow they
evaluated speaker social class, agel gender. In addition, some speaker indexical
information washardlyaccessed by the Tyneside listeners. Such examples include speaker
gender in Experiments 1 and 3 as well as speaker age in Experiménend 3.These
results might in fact go against exemplar theory. Despite their high exposure to the dialect
and despite having the exemplars frequently upd#tedisteners failed to accessme of
the sociainformation.

Even though there is no dgng the fact that social information is accessed and
evaluated during speech perceptiparhapghere may be a differemxplanationfor how
it is stored and retrievetlaboyv, for example argues that social information may be stored
in a more abstracbfm rather than being stored in exemplars #adit may be separated
from other semantic information (Labov, 2006: 51Pgrhaps this could serve as an
explanationfor the issue of why different types of social information were accesghld
varying congstency

While this section focused primarily on perceptions of speaker social class, a more

in-depth discussion of evaluations of speaker gender and age is presented below.

6.4 Perceptions of speaker gender

Sex and gender are two separate notions in laginstics. While sex takes into account
differences betweemen and women resulting from biologiddifferences, for instance,

thelength of larynx or vocal corda men and women varies in terms of size, which in turn

311



affects fundamental frequency. Gengdon the other hand, is a social constguotinded in
biological sexwhich defineghe socialroles of men and womenxBmples of howgender
may be constructesbcially aredifferentphonetic variants used by men amdmen.While
some variants may be e by females tindicatetheir gender and social claafiliation,

different variants may be used by males for the same purpose.

As far as evaluations dhe perceived maleness and femaleness of the speaker in
Experiment 1 areoncerned, listeners in geraldid notevaluateas femalevariantswhich
wereidentified in production studies as most frequently used by female speakers. Overall,
all phonetic variants under investigation were judgedhavebeen spoken by a male
speaker. This could be explainbd the fact that even though the voices sounded gender
ambiguous, its often the case that localisedriants are attributed to male speakers.

Regarding the results across the Tyneside and Nkash groups of respondents,
speaker gender was evaluatey ioth groups similarly. Despite the fact that the two
groups of listeners agreed in their evaluationthefemalenessr maleness of the speaker,

a statistical comparison of the two groups revealed that in some cases the Tyneside
respondents, in compadn to the NortfEast respondents, were less likely to evaluate the
variants as having been spoken by a male speaker. Thiadieated by for examplethe
perceived maleness of thM¢URSE variants but also irthe perceived femaleness and
maleness T-to-R. This would meanthat listeners were sensitive to gender differences
between the variantsnly quite sporadicallyln addition, differences ithe evaluations of
variants can be observed in the graphs wiheseme of the variants used mostly by female
Tyneside speakers are evaluatsdhare categorically not femas®unding bythe North

East group of respondents than the Tyneside group. This might imply again that
Tyneside listeners were able to access more detailed indexical information about the
speaaker It could be argued that whilst the Noiast listeners were guided in their
evaluations byhe fact that male speakers are believed to use localised variants more often
than female speaker® the Tyneside listeners the variants under investigatidexed a

male speakerdndexicality also seems to hawerked in thecase offr], which was found

to be statistically more likely to be thought to have been uttered by a female speaker in

comparison tgWt]. Furthermore, this variant seemed to index a female speaker to both

groups of respondents. Thusseems thaff] was assoatedwith female speech in all of

the NorthEast As a matter of facthis variant is usethost ofterby female speakers in all
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of North-East England (Beal et aR012: 40).However,with the exception ofr] other

consonantalariants wereoverall evaluged by both groups of listeners as having been
uttered by a malspeaker. Thus it could be concluded that speaker gender was indexed by
the variants to a limited extent. Therefaitee results reported above may be explaifioed
the most parby the generabelief that male speakers tend to use morestandard and
strongly localised accent featur@s their speech than female speakers (Labov, 1990;
Watson & Clark, 2015: 44). Femadpeakers, on the other hand, are believed to use more
standard forms ani avoid stigmatised ones. The explanation of this generalisation is that
women are usually more aware of the dependence of social stathe kamguageone
speaks. Because women tend to bepghmary care gives to their children, by using
fipropen forms it would be expected that they would tend to use stand=atliresto
ensure thatt hei r of fspring are not socially
stigmatised forms is socially disapproveidor even condemned (Watt, 1998: 8@n the
otherhand,@mn6s wuse of | oc asocidlyeadproledNevadhelese evans t
though speakers of localised varieties are aware of these social boundaries exerted o
language as well aghe stigmatisationmposed on their dialects LI, they may still
identify with the place andhaywant to index this belgging (Milroy, 2004). This cabe
seen, for example, in the choice of phonetic variants among ifgnespeakers
Neverthelessthe results of Experiment 1 indicate that listeners in the Tyneside ard Nort
East groups weralso guided by the social constraints on language use by males and
females when evaluatirthe perceived maleness and femaleness of the speaker. Overall, it
seems that the influence of social constraints on language use has a stfesgentie
perception of the localised variants than indexical information about speaker gender
carried by the variants

The results of Experiment 3 showed that upon comparing the three ethnimties

effect of ethnicity on speaker gender categorisatias found. Nevertheless, th§ variant

was more likely to be perceived as having been spoken by a female speaker, which is ir
line with the results of the production studi@his allows us to conclude that the
respondents acted on the sodmexical information carried by the variant. It will be
recalled that the same finding was reported in Experimertrthermore, when ethnicities
were investigated separately, the results indicated tlddbly, there was no effect of
phonetic varianivhen the &ce of the supposed speaker was White. However, the localised

variants were evaluated as having been spoken by a male when the face of the suppos:e
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speaker was Asian or Black. For example, the froNt@dSEvariant,[ R wds likely to be

evaluated as having been uttered by a male when the fabe sfipposed speaker was
Asian or Black. In addition, the retract®URSE variant, [CE Jwas perceived as having
been spoken by a male when the face of the supposed speeakasian. There was also a
nonsignificant tendency for the localis®étURSE variants to be evaluated as having been
spoken by a male when the face of the supposed speaker was White oif Bésekresults
show that for some reason indexicality did notdguihe listeners in the evaluations of the
NURSE variants It seems thaiverall the listeners may have relied tre general belief

that localised variants are most often used by male speaiséead.In contrast,[1f] was

perceived to have been uttered by a female when the supposed speaker was Black. |
addition, a nosrsignificant tendency was observed toward evaluating the variant as having
been spoken by a female speaker when the face of the supposed speakériteras W

Asian. As can be noticed, localis@#tlURSE variants were evaluated as having been

produced by a mal speaker. In addition, whileategorisations of varian{&E hnd [rj

overall reflect findings of the production studi¢ke categorisation of varig [ R &s]

having been spoken by a male stands in oppositiothédindings of the production
studies which reported the variant to be used most often by fesadakersThus, it
seems that as in Experiment 1, in Experiment 3 listeners were overadgoydsocial

constraints on language use when evaluating speaker gé&naept for[r], which is a

variant often used by fertles and widespread iNorth-East Englandijt seems thathe
participants were led by the general view that localised variantataiieuted to male
speakers. It could be argued that the ethnicity of the supposed speaker influenced speak
gender categorisations onlyadimitedextent. However, a pattern did not seem to exist.
Thus, the result@bove would imply that overall thehmicity of the supposed
speaker did not influence gender categorisations of investigated phonetic variants in any

systematic manner.

6.5 Perceptions of speaker age

It wasmentioned inhe previous section &tion 6.4 that in addition to indexing speaker
gender, different phonetic variants tend to be used by raateéemaleso showbelonging
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to a particular soclalass However, indexical information encoded in the variants used by
language users can be even more detailedrandcarry, for example, iiormation about
speaker age.

As was pointed out in 8ction 3.2.1 as a result of manipulationf ahe audio
stimuli there was @ interactionbetweenthe perceivecaige and gender of the speaker, in
the sense thatin the judgement of the phoneticians enading the stimuli,shifting
fundamental frequency made the stimuli sounthasgh they had begroduced byeither
an older female or a younger male.

Evaluating speaker age in Experiment 1 seemed to pose a similar problem to the
listeners aslid evaluaing speaker gender (cfe&tion 6.4. Overall, variants were rated in
the middle range of the scale, which would imply that listeners found the voices to be in
general matureand middleagedsoundingor they did not know how to evaluate them
The only exeptions were the majority of the gldteal and glottalised variantsvhich
were found to have been produced by a younger speHkisrmight mean that listeners
did not associate the variants with speakers of any specific ages. Thus it seems tha
indexima | i ty did not g u i Futherrhores dtaéstical rtesté foundk sop o
differences between the Tyneside and N&#st groups of respondents in termghuir
evaluations of speaker age.

As expected, the aggenderinteractionthat resultedfrom manipulation of the

audio stimuli could be noticed in the age ratings of, for example, a variant GIQh&

vowel [[F] and Tto-R. Variants perceivedo be more fematsoundng were also

evaluated as oldesounding, whereas variants judged to have h@educed by anale
were also rated as youngewunding. ltcould be the case thtite voice qualityor possibly
formant frequency KF) information overshadowed indexical information about speaker
age carried by the variant. The fact that no statisticadjgificant differencedetween the
two groups of respondents wefeund could mean that listeners in both groups were
equally responsive to the agendelinteractionoccurring in the stimulfcf. Section3.2.1)

Nevertheless, when the two groups wareesitgated separately, occasionathe
North-East group seemed to be more prone to relying on the voice quality information
(see for example the localised variants dfFACE in Chapter 3).This migh mean that
because of havintpwer exposure to the dexdt, the NortFEast lisgeners were atraeven
bigger disadvantageghan the Tyneside listenemshen accesmg indexical information
carried by the variants.
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As far asperceived speaker age Experiment 2 is concernethe results show that
while in generkhthe face gender of the supposed speaker had almost no influence on
evaluations of perceived speaker social class, it did in fact impact on the ratings of
perceived speaker agehus, gender of the face of the supposed speaker predictethage.
same pa#rn wasfoundfor the Tyneside and Southern groups of participdnshould be
noted that the perceived age of the speaker may have been related to the apparent age o
synthetic face that the listener was exposeésowas evident from the results peated in
Chapter 4, some (or perhaps a large amount of) variation in age ratings was most probabl
cued by the presence of a gendered face accompanying a-gemuguous voice. It is
likely that upon hearing a gendambiguous voice and seeingf@male fce, listeners
thought the speaker was older. Seeing adm&n ,foraticeeother handeems tdhave made
listeners think the speaker was younger. Again, this presumedijted from the voice
quality of the audio stimuli. What seems to have happenedaistkie information from
gendered faces overshadowed information carried by the pboratiants themselves.
Thus, listenerperceivel the samevoice qualities as belonging to an older female and a
younger male speaker. This was reflected in the evalsatibtihhe perceived speaker age
of the variants in the male and female conditidf@. example, when listeners heard the
variants accompanied by a male face, they seemed to perceive the variants to soun
different with respect to speaker agéde general tr@dency was to evaluate variants as
oldersounding when the face of the supposed speaker was female. The opposite tendenc
was observed when the face of the speaker was male, wheeelsyimulitended to be
evaluated as youngsounding.Not only were hes results constent with the resulté
Experiment 1lbut theywould also imply that priming with the gender of the supposed
speakehad an effect. Thus, the findings of tkEgperiment provide additional evidence in
favour of visual information shiftinggrceptions of indexical information.

The resultsn Experiment 2alsoshow noticeable differences between Tlyaeside
group of respondentévith higher exposure to the dialect under investigatiamd the
Southerngroup of respondent@vith lower exposws). For example, while none of the

NURSE variants themselves yielded statistically significant results among the Southern
group of listenersamongthe Tyneside group of respondents the localised varfigngnd
[ Rwefe evaluated differently from the ndotalised varian{i} . ]Overall, it seems that

when evaluating speaker age the Southern list€asraell as the NortEast listeners in

Experiment 1Yyelied onagegender interactiomore than the Tyaside listeners did. Thus,
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even though theagegender interaction issue should nm¢ neglected, it seems that
speaketindexical information could be accessadpite ofthe interaction

Furthermore, nvestigations of speaker age perceptions in Expetsngé and 2
provided an important finding antbrwardedour knowledge about multimodal speech
perceptionfrom genderambiguous voiceExperiment 1 used unimodal speech perception,
where the listener was exposed only to audio information, while Experimeise@
multimodal speech perception where the listener was exposed to audio information along
with visual information about the supposed speaker. The two experifoentsdifferent
results forspeaker age evaluationgvhilst in the experiment using unimddspeech
perception listeners evaluated speaker age at the midpoint ofallee Sftowing that they
were urcertain about how to rate the speaker age, in the experiment implementing
multimodal speech perception, we can observe different refdtdhas beeralready
mentioned, e variant was evaluated as having been uttered by a younger or older speake
depending on the gender of the face shown in the picture. When the face in the picture wa
male, the variant was evaluated as having been produced by seycpegker and when
the face in the picture was female, the variant was evaluated as having been uttered by
female speaker. These results provide further evidence that unimodal and multimodal
speech perception may produce differentcomes Whilst unimadal speech perception
was the traditional and simplified model of speech reseaBdrnétein, 2012: 39
Rosenblum, 2005: 51it does not reflect the natural process in which also the sense of
vison is involved In a natural act of speech perception tlséefier can heamd see the
speaker and s&he relies on audio cues as well as visual ones. Therefore, this thesis
provides us withanimportant and innovative findingthich furthes our understanding of
the process of speech perception. It helps us tierbenderstandiow seeing the talker
impacts what we heaA number of studies show that looking at the speaker improves
speech perception across different listening conditions. Speech perception is enhanced i
listening adverseonditions Buchwald et al 2009 as well as good listening conditions
(Sakamoto et al., 20)4Experiments 1 and 2 described in the thesis showed that specific
type of visual information about the speaker may shift perception of some of speaker
indexicalinformation.

However, t should be also pointed out that no effect of visual information about
the supposedpeaker watoundwhenspeaker social clasgas evaluateth Experiment 2.

Seeing a gendered face of the supposed =
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speakersocial class. Therefore, it seems that only some types of information may be
affected by visual cues.

Multimodal speech perception was also investigated in Experiment 3. Whilst visual
information aboutthe ethnicity of the supposed speaker shifted neighenceptions of
speaker age nor gender, visual information about speaker gender alone influencec
perceptions of speaker age. This finding was consistent with findings reported in
Experiment 2.

In Experiment 3speaker age was evaluatedmale and femaleonditiors across
three ethnicities: White, Asian and Black. As far as evaluations of perceived speaker age
for theNURSEvariants are concerned, when theee ethnicities were comparte results

indicated noethnicity effecton aye evaluationgexcept br the Black ethnicity. In the case

of [f] and [v], the statistical results revealed that there was an effect for Asian, as well as

Black, ethnicity of the supposed speaker. Overall, seeing an Asian or Black ethnic face in
comparison to seeing a Whiteceamade listeners more likely to evaluate the variants as
having beeruttered by a younger speakdihis might have resulted from the fact that
Tyneside listeners were not ascustomedo hearinghevoices of Black or Asian speakers
asthoseof White ones.

As was the case in ExperimeRt in Experiment 3gender of the face of the
supposed speaker predicted the agmoss all ethnicities mtching a gendesimbiguous
sounding voice with ra ethnicmale face resulted in variants being perceived as having
been uttered by a younger speaker, wda matching a gendambiguoussounding voice
with an ethnic female face resulted in the variants being evaluated as more likely to have
been uttered by an older speaker. These findings would imply thetténactionbetween
gender and age of the speaker was not dependent on the ethnicity of the supposed speak
Instead, it was a more universal effect which listeners were sensitivespective of the
ethnic background of the speaker. These results were consistierthe findings of the
previous experiment.

However, it should be pointed out that while separate results for each of the
ethnicities revealed that none of tRBRSEvariants yielded significant effect, the results

for T-to-R indicated that overalf] was perceived as significantly more likely to have been
uttered by an older speaker. This would mean that even thibegiace gender of the

supposed speaker had an effect on the perceived age of the speakerlintfexiation

aboutspeaker age caed by the phonetic variant was also decoded by listeners.
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As has been mentioned, there was some difeethnicity of the supposed speaker
when the three ethnicities were compared. However, when each of the ethnicities was
investigated separately, thesultsfoundfor the variants under investigatipas well as the
effect for face gender of the supposed speakere very similar across the three
ethnicities, which would imply that speaker ethnicity in fact did not influethse
perception of speakaociatindexical information to any meaningful extent.

The results of the three experiments discussed inctiapterprovide consistent
evidence that certain types of speaker sanidxical information, for example social
class information, can be a&ssed by listeners at the segmental level. It setbais
removing the cue of gendepecific fundamental frequency made speaker social class the
most salient indexical featuré&t the same time, age judgements seemed to depend on
perceived speaker gendand perhaps the other way rouMbreover, it is obvious from
the results that not all types of information can be accessed witfatieconsistencyAs
could be seen, gender was one of them. As far as speaker age information is concerne
manipulations pplied to audio stimuli posed a certain limitation on findings of
experiments presented in this thesis, in the sense that to a certainttlegee quality
of the stimuli overshadowed speakedexical information carried by the phonetic
variants. Neveheless, it should be stressed at this point that it would be difficult to obtain
genderambiguous, yet naturglounding stimuli which would not carryny information
about voice age. At the same tinrevestigations of speaker age presented us with an
important finding regarding multimodality in speech perception.

Perhaps different results would be obtained in termth@perception of speaker
age from listeners older than the current groups of respon@spiscially in Expements
1 and 2 Even thoughthe VAS scales used in Exjraent 1 had clearly defined gnoints,
it could besafelyassumed thahe general perception of age and what or who is thought to
be young or old varies between agreups(Harnsberger et al., 2008: 66)

Conclusions to eacbf the experiments, as well as the summary of the findings of

the research discussed in this thesis are presented in the following chapter.
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7 Conclusions

7.1 Main findings

Apart from providing additional evidence in support of the interactionngfuistic and
nonlinguistic information in speech perceptiohig innovative and original research
resulted in thre®therfindings. Firstly,whilst previous studies on perception of speaker
indexical information have established that listeners are abtetdify speakeindexical
information from single phonetic unitbldy & Drager, 2010Hay et al, 200G; Johnson et
al., 1999; Niedzielski, 1999; Purnell et al., 1999 research supported findings of the
Christchurch groupHay & Drager, 2010Hay etal., 2006& and took our understanding of
the process a step furthéFhe innovative approach used in this research invotked
application of gendeambiguous voice in the identification of speakeindexical
information. From the findings reported ingthesis we knowot onlythat listeners are
able to retriee speakemdexical informationfrom phonetic segments batso thatthe
process is successful when these phonetic segments sound aaihitprous.

This finding is of great importance teubdisciplines of linguistics such as
socidinguistics, phoneticsand sociophonetics as well as any othetdfiinvestigating
speech perceptiort also has significantimplications for speech recognition systems

To establish whether the amount of exposuri¢éodialect under investigation was
a decisive factor in retrieving speakrdexical information from the variants, listeners
with high exposure to the dialect were compared with listenersloviter exposure to the
dialect. The results indicated thahere were some interesting effecs theTyneside
listeners were able to accdabe subtleties o$peaketindexical information carried by the
variants. This was the case in evaluationsp#akersocial class in Experiments 1 and 2
where Tyneside listenergere less categorical their evaluations of variants as working
class soundingFurthermore, unlike the Tyneside and Neg#ast listeners, Southern
listeners did not differentiate between localised variavitgch might indicate that the
exposure to thealialect had impact on accessing indexical informatialso in gender
evaluation in Experiment 1 Tyneside listenemrevless likely to evaluatie variants as

having been spoken by male speaker in comparison tbe North-East listeners.nl
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evaluationsof speakerage in Experiments 1 and 2 Tyneside listeners managed to access
speaketindexical information despite the agender interaction, whereas the Nelgast

and Southern listeners relied more on the interadtigheir evaluations of speaker agje
seems thatwen thoughexposure to the dialegtas not a keyactorin retrieving speaker
indexical information from the variantst impacted evaluations of speakadexical
information in the case of Tyneside listeners.

Nevertheless indexical infomation was overall retrieved and evaluated with
similar consistency irthree groups of respondent3his might suggest that for British
listeners exposure may not be a decisive faictdhe process of recognition of speaker
indexical information, and espially in recognition of speaker social cla@gudgill &

Giles, 1976)

However, the findings reported in the thesis showed that different types of
indexical information were retrieved by the listeners with varying consistency (Experiment
1). While information about speaker social class was retrieweith considerable
consistency, information about speaker gender was retrieved with much less consistenc
(with the exception of o-R), as was information about speaker age, which in addition
was overshadowely the agegender interaction resulting from the experimental design.
These results might suggest that perhaps not all types of-swgaical information are
equally important to the listener. While social class information seems to be more
important inthe process of speech perception, information about speaker age and gende
may not be as important. Furthermore, it was also observed that certain variants encode
speaketindexical information more consistently than othdrsis was shown by the fact
tha indexical information encoded in these variants was not as well recognised by the
listeners as information encoded in other variants. Perhaps it could be said that suct
variants did not index social information with as much strength as others. It dtwuld
mentioned that the results were similar in the group with high and somewhat lower
exposure to the dialect under investigatio

Furthermore, this research offered a multivariate investigation of perception of
speakeiindexical information. A number ofariables were researched which was usually
not the case in the previous studies.

The secondmain finding concerned multimodality in speech perception and
established that human perception of speech can change depending on whether the listen
only hearghe speaker or whether s/he hears and sees the speaker. Expeachdmnats2ed
the shortcomings of traditional speech processtadieswhich focuson the audio channel
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andshowed that seeirggendered face of the supposed speaiae the listeners chge
their evaluations of speaker agée results presented in this thesis showedkpabsure to a
gendered face resulted in a shift in age evaluations of the speaker whereby exposure to
male face resulted in a decrease of the perceived speaker ageasvegposure to a
female face had the opposite effect and resulted in an increase of the perceivis age.
mentioned inSection 3.2.1shifting fundamental frequency made the stimuli sound as
though they had been produced by either an older female or geromaleIn the light of
the above results it seems that gendered face ovatredembiguity in voice with regard
to sex. The results werealso consistent with findings reported in Experiment 1.
Neverthelessjt is interesting to observe thatithin the male and female conditions
variants were evaluated differently for age which would suggest that listeners accessec
information about speaker age despite thegageler interaction.

Unlike in the case of age, the manipulation did not shift perceptiospeazker
social class.Previous studies reported that perceptions of speech may shift under the
influence of visual informationHay & Drager, 2010Hay et al., 2006aHay et al., 2006b;
Niedzielski, 1999) Where, for example, exposing the listener gnttoy associated with
a specific country or exposing the listener to a national or regional ldaglet al., 2006a;
Niedzielski, 1999 results in a shift in perceptions of the audio stimulday(& Drager,
2010. Similarly, exposing the listener to visuaies about the age and social class of the
supposed speaker also results in a shift in perceptions of the audio stiktajust(al.,
20068H. However, the results reported in this thesis suggest that perceptions of speakel
social class may not change whesteners are provided with information abthg gender
of the supposed speaker (Experiment 2). In other words, the gendered face of the suppose
speaker did not have an effect on perceptions of speaker social class. Furthermore, visu:
prompts to sociaclass or age of the apparent speaker did not shift perceptions of speaker
social class either. Except for occasional changes in the strength of the effect of the
variant, the tendencies remained the same in the group of respondents with high and lowe|
exposure to the dialect. As can be noticed, the results for perception of speaker social clas
reported in this thesis did not support findings of earlier studies where visual cues resultec
in a shift of perceptions of audio stimulus.possible explanatioof the different results
obtained for evaluations of speaker social class and age with regard to whether speake
indexicatinformation was shifted by visual cues about the supposed speaker may be that
the result of manipulation depends on the type of im@éxnformation This might again
suggest that social class information is salient to the listener and is not easily manipulated.
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As can be noticed, investigating multimodal speech perception resulsederal
findings which are of crucial importance @ the subdisciplines of sociolinguistis or
psycholinguistis but also psycholoy or any other disciplineinvestigatng speech
perception.

The third main finding showedthat exposing the listener to visual cues with
information about the ethnicity of éhsupposed speaker did not influence perceptions of
speaker gendeor age(Experiment 3).This finding also concerned multimodal speech
perceptionSpeaker gender was evaluated at chance level and listeners were consistent il
their evaluations upon beingmosed tahe White and nofWhite (Asian or Black) face of
the supposed speaker. These results did not support the hypothesis which assumed th
listeners with high exposure to localised phonetic variants would transfer their memory
representations of vamts associated with local White male and female speakers onto local
nonWhite male and female speakers. Because there weaub of apparent ethnicity, it
could be concluded that information about speaker gender seems to not be interlinked witt
information about speaker ethnicity. Nevertheless, a {gignificant) tendency was
observed to evaluate the variants as having been produced by a female speaker when tl
face of the apparent speaker was Black. This tendency might suggest that perhaps th
listenegs were less used to Black people speaking the variety, which could result from the
fact the Black minority is not large in Tyneside.

Apart from speaker gendapeaker age wadsoinvestigated when the listener was
exposed tdaces of supposed speakaf different ethnicitiesThe results reported in this
thesis showed thapeaker age was not influencedtbgethnicity of the supposed speaker
but by his/hergenderalone Separate analysefor each gendeshowed thaunlike in the
case of speaker geer, speaker age was influenced by the-Write face of the supposed
speaker. Upon seeing a Black face, and occasionalksian face, listeners tended to
evaluate the variants as having been spoken by a younger speaker. This finding, on th
other handsupports the hypothesis since it seems that information about speaker age wa:
interlinked with information about speaker ethnicity giving different results for Asian and
Black speakersn comparison to Whitenes The explanation might be similar tioat for
gender, namely the listeners may not have been used to Asian or Black speakers as mut
as White speakers using the dialect. In addition, as was the case in previous experiment:
an effect of gendered face w&sund From the results reported for peraaivgender and

age when listeners were exposed to spsaskdifferent ethnicitiest could be presumed
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that, similarlyto Experiment 2, the effect of manipulation depended upon the type of
indexical information investigated.

Furthermore, since in Experents 2 and 3 listeners saw the face image before they
heard the audi o, it could be concluded
expectations about the speaker did not affect their social class or-gtimdierty choices.

The following setion lists some limitations of the present research.

7.2 Research limitations

This section highlights some limitations of the methodology used in the thesis.

The stimuli used in the experiments were manipulated by shifting the fundamental
frequency ofthe original recordings to obtain gendanbiguous speech. However (cf.
Section 3.2.1), along with changing FO, formant frequencies were also adjusted to change:
in FO. This was an automatic process applied by the software. Even though the aim of
receivingnatural and gendeambiguous samples was achieved, it could be argued that
manipulations could have been more controlled, in the light of interpreting the results of
the experiments.

The agegender interaction resulting from the manipulation of thediiwas also
a limitation to this research (cf. 3.2.1). As was mentioned in the previous chapters, voice
quality seemed to overshadow indexical information about speaker age that was carried b
the variants. Even though age information was to some exténtaccessible to the
listeners, which could be seen when analyses of the age results for the female and mal
conditions were performed separately (cf. Experiment 2), it did not seem to be as readily
accessible as social class information. The quessiohawever, whether it is possible to
construct a voice which does not carry any specific age information. In this regard, it
seems that constructing a gendembiguous voice might be easier to achieve.
Furthermore, these limitations provide additionaldewice in support of the view that
di fferent types of i ndexi cal i nformati on
affects the processing of these information types by listeners.

Another limitation was the smaller number of variables inveE®dain
Experiments 2 and 3 in comparison to Experiment 1. However, the character of the

experiments did not allow the usage of larger numbers of stimuli in the interest of limiting
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the duration of the experiments. Nevertheless, investigating perceptiotiseofvariables
would be of interest.
The following section points out some future research areas identified on the basis

of the present findings.

7.3 Future research

The relation between speakiadexical information and linguistic information should b
investigated further to advance our knowledge about speaker perception.

This research investigated perceptions of geaddriguous speech which was
achieved by manipulating FO and automatic adjustment of FF to changes in FO (cf. Sectior
3.2.7). The maingoal was to achieve audio samples sounding natural as well as-gender
ambiguous. However, the question which arises is whether spedkaical information
could be retrieved from stimuli in which only FO was manipulated. Although the effect of
somewhat onatural sounding voice would be achieved, such study would provide the
answer to the question of whether indexical information could be still retrieved from
phonetic segments. It should be expected that some types of information, for example,
speaker soal class should be accessed by the listener.

Further investigation of the effect of apparent ethnicity is also requrgeeriment
3 showed no effect of apparent ethnicity on speaker gender evaluation. Yet it showed the
effect of apparent Asian and Blaethnicity on speaker age evaluation. Therefore, the
guestion which arises from these results is the following: would apparent ethnicity affect
gender evaluations and would the results actually show an interlink between gender anc
ethnicity if the experirant was carried out in a community where the ratio of\Wirite
population to White population was higher, for example in London, or somewhere where
the ratio was even lower than in Tyneside? Taking into consideration the fact that there
was a nossignificant tendency to evaluate the speaker as female when the apparent
ethnicity was Black and the fact that Black ethnicity constituted bdrdg%of Tyneside
population in comparison with White and Asian, which constitl@2db2% and 6%,
respectively,it could be a possible assumption that when ethnic minorities constitute a
considerable proportion of the population, the effect of ethnicity does not exist. Perhaps it

is the case that the effect could be observed when the ethnic minority constitutes only &
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small fraction of the population. Further research would shed more light on the question
and provide us with information whether the lack of the ethnicity effect on gender
evaluations depends on the ratio of ethnicities within the population or whether it is a

general finding true in any circumstances.

7.4 Closing remarks

By usinggenderambiguous voicg this thesishasshed new light on our understanding of
the perception of speaker indexical informatiofhe results of this research provide
evidence in suppoof earlier findings that listeners are able to recognise spaakexical
information encoded in phonetic variants. However, by using geamdbrguous voices
this research has improved our understanding of the process. Thimdbativeresults
indicate that gendemmbiguity in the speakér voice does not prevent the listener from
recovering speakendexical information from phonetic variants.

This thesis alspushediorward our understanding of the roleva$ual information
in speech perceptiofhe innovative results showed that some speaker information may be
shiftedby visual cues about the supposed speakiernow have more evidence that there
may be perceptual differences betweammodaland multimodakpeech perception.

The findings of tle experiments presented in this thgsisvide more evidence in
support of the fact that listeners attend to acoustic information in speech at different levels.
They help us understand how linguistic information interacts with -lmajuistic
information. As far as nosinguistic information in speech is concerned, it involves
biological, as well as socially constructed information. While there may be an overlap
between some biological and social information, for example, gender, which is in fact
grounded inbiology, indexical information is socially constructgmoviding cues to the
speaker 6 s ge nabenell, asageo Overalll it sedma shat listeners rely on
speaketindexical information quite extensively, so much so that they are able access it
even when part of the biological information about the speaker is not present in the

acoustic signal.
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8 Appendices

8.1 Appendix A: List of stimuli

Variable Variant 1 Variant 2 Variant 3
The FACE vowel: pay[1§ pay[ed
The FACE vowel: namel |5 name| eg
The FACE vowel: way[Ig way|[ed
The GOAT vowel grow [P¢ grow [od
The GOAT vowel stonefie stone[og
The GOAT vowel dough [Pd dough[og
The GOAT vowel go[Ug go[od
The GOAT vowel home[id] home[ 0§
The GOAT vowel toe[Uq toe[od
The NURSE vowel | nurse[-¢ nurse[i g
The NURSE vowel |turn[-¢ turn[i g
The NURSE vowel | fur[-4 fur[ig
The NURSE vowel | blur [G§ blur [i ¢
The NURSE vowel stir [Cd stir [1¢
The NURSE vowel | fur [G] fur[ig
T-to-R get off[H get off[v]
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T-to-R put on[g put on[vt]

T-to-R shut up[H shut up[w]

Variants of 1t/ bottle[v] bottle [w] bottle[t]
Variants of /t/ city [V city [v] city [t]
Variants of /t/ wanted[V] wantedvt] | wanted(t]
Variants of /p/ copy[wp] copy[p]

Variants of /p/ happy[vp] happy[p]

Variants of /p/ hippie [vp] hippie[p]

Variants of /k/ lucky[vK] lucky [K]

Variants of /k/ local [vK] local [K]

Variantsof /k/ look up[K] look upK]
Preaspirated /t/ bat [ ] bat[t]

Pre-aspirated /t/ strut [ '8 strut [t]

Preaspirated /t/ mat[ £ t ] mat|t]

Preaspirated /t/ kit[ £t ] kit [t]
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8.2 Appendix B: White and non-White ethnicities in the UK

Area White Asian Black
England 8531% 5.55% 3.48%
Tyneside 9262% 6% 1.94%
Blackburn with 69.05% 2652% 0.63%
Darwen UA
Greater Manchester| 83.75% 8.11% 2.76%
(Met County)

Bolton 8181% 12.39% 1.68%
Manchester 665% 12.08% 8.64%
Sheffield 8362% 5.64% 3.63%
Bradford 67.35% 2489% 1.77%
Kirklees 79.09% 1499% 187%
Leeds 85% 5.73% 3.45%
Leicester UA 50.39% 3185% 6.24%
Nottingham UA 7144% 9.07% 7.26%
West Midlands (Met| 7007% 1588% 5.99%
County)

Birmingham 57.89% 2253% 8.98%
Sandwell 69.9% 16.86% 5.95%
Wolverhampton 6793% 1483% 6.94%
Luton UA 5457% 2637% 9.8%
Inner and outer 5969% 12.1% 1332%
London

Milton Keynes UA | 7999% 5.6% 6.88%
Slough 4553% 33.76% 8.64%
Bristol, City of UA | 8389% 3.62% 6.01%
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8.3 Appendix C: Information sheetfor Experiments 1, 2 & 3

Welcome to the survey!

Thank you for taking the time to participate in the study. This study is being
conducted by Ania Kubisz who is a Ph.D. student at the University of York. The
study is supervised by Dr Carmen Llamas and Dr Dominic Watt. Our contact
details are listed below.

Feel free to contact Ania Kubisz at ania.kubisz@york.ac.uk at any time with
guestions or comments relating to the study.

Please read the following information carefully before commencing the study.
What is the research about?

This research is investigating the properties of the accents of the North East of
England.
Who can participate?

This study has been designed to be completed by native speakers of British
English. Your participation will help us understand the aspects of the accents of the
North East of England.
What does the study involve?

You will be asked to listen to a set of recordings and answer questions about the
voices you hear.
The study takes about 40 minutes including two breaks.

What will happen to the data | provide?

The answers that you provide will be stored alongside the data from other
participants and will not be traceable to you. All data are stored securely and only
group results will be published.

Are there any risks to taking part?

No risks in taking part have been identified.

Do | have to take part?

No, participation is entirely voluntary. You are free to quit at any time before the
end of the study, and your data will be destroyed and will not be used in the
research. To quit, just exit your browser or navigate to a different website.

What about confidentiality?
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Your identity and personal information will be kept strictly confidential. Your
Internet Protocol address (IP address) will not be recorded.
An IP address is a series of numbers unique to your computer. They facilitate the

access of your computer to the Internet.

Are there any benefits to participating?

You will be participating in an exciting research project that will help us understand
some of the changes occurring in the English language.
Furthermore, | can provide you with the overall findings of the study. If you are
interested in receiving this information then please contact me at the email

address below.

Do not hesitate to direct any questions to:
Principal researcher

Ania Kubisz,

Dept. of Language & Linguistic Science,

University of York,
Heslington,
York.

Y010 5DD

Telephone: 07775183999

Email: ania.kubisz@york.ac.uk
Research supervisors

Dr Carmen Llamas, Dr Dominic Watt,
Dept. of Language & Linguistic Science, Dept. of Language &
Linguistic Science,
University of York, University of York,
Heslington, Heslington,
York. York.

YO10 5DD YO10 5DD
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Telephone: 01904 322618 Telephone: 01904 322671
Email: carmen.llamas@york.ac.uk Email: dominic.watt@york.ac.uk
Many thanks,

Ania Kubisz

By clicking the arrow and beginning the study, you confirm that you:
Have read and understood the above information
Understand that the information you provide will be held in confidence by the
researcher, and that your name or identifying information about you will not be
mentioned in any publication
Understand that you can withdraw at any time before the end of the study if you no
longer wish to take part in the survey, and that in such a case all your data will be
destroyed
Agree to participate in the study

Af ter youobnvet hcel iacrkreodw,o0 youo6l | be asked to

yourself.

8.4 Appendix D: Consent formfor Experiments 1, 2 & 3

This study has been reviewed and approved by the Departmental Ethics Committee of
the Department of Language and Linguistic Science at the University of York. If you
have any questions regarding this, you can contact the head of the Ethics Committee,

Dominic Watt (email: dominic.watt@york.ac __.uk; Tel: (01904) 322671 ).

If you have further questions regarding this study, please feel free to contact:
Ania Kubisz
Department of Language and Linguistic Science
University of York, Heslington, York, YO10 5DD
tel: 07775183 999
emal: ak970@yorkacuk

Supenisors details:
Dr Carmen Llamas and Dr Dominic Watt
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Department of Language and Linguistic Science
University of York
Heslington, York, UK
YO10 5DD
emal: carmen.llamas@york.a c.uk,

dominic.watt@york.ac  .uk

Title of project: Accent features in varieties of English in the North East of England.

Lead researcher: Ania Kubisz

Consent form

This form is for you to state whether or not you agree to take part in the study. Please read anc
answer every question. If there is #rigig you do not understand, or if you want more information,
please ask the researcher.

Have you read and understood the information leaflet about the stuc Yes A& No A&
Have you had an opportunity to ask questions about the study anc Yes/A No A&

these beenrswered satisfactorily?

Do you understand that the information you provide will be helc Yes/& No A&
confidence by the research team, and your name or identi

information about you will not be mentioned in any publication?

Do you wnderstand that you may withdraw from the study at any 1 Yes/A No /A&
without giving any reason, and that in such a case all your data w

destroyed?

Do you agree to allowing recordings to be used in the future Yes/A No /A&

secondary research on language?
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Do you agree to take part in the study? Yes/A No A

Do you agree to the researcher keeping your contact details after tl Yes/& No /A&
of the current project, in order that she may contact you in the f
about possible participation in otr&tudies?

(You may take part in the study without agreeing to this).

Please give your contact details for sending summary of results.
(Only fill this section if you would like a summary of the results
emailed to you).

Your name(in BLOCK letters):

Your email address:

Your signature:

Researcher s name:

Date:

334



8.5 Appendix E: Experiment 2 Participants Qetails

All participants reported having immediate family and/or friendsnf the NorthEast.

With the exception of one participant who was 34 years old, all other participants were
between 18 and 24 years of age. The majority reported having lived in Tyneside all their
lives (that is, between 18 and 23 years, with the excepfitine last 1 to 8 months when
they started their undergraduate degree at the University of Yoslg.participants were
further in their studies and reported having lived in York for 18 months and 2 years
respectively. One participant reported havingdivin Newcastle for the last 16 years, and
one for 34 years.

Participants came from a number of fields of study, such as linguistics and
combined degrees with linguistics, psychology, history, nursing, economics and biology.

In terms of social backgrod, 11 participants reported being from middlass
households and 16 described themselves as being wanlkisgy Eight participants
reported speaking one or more foreign languages.

As in the first study, the aim was to obtain a gerdmanced samplefo
participants, but yet again this proved to be difficult in practice. Thus, the sample consists
of 7 males and 20 females. In general, it is mostly women who respond to calls for
participation in experiments, a fact which also seems to be true in ofiugplides, for
example in psychology.

As a comparison group, it was decided to use listeners who had low exposure to
any of the NortkEast dialects. Thus, instead of testing listeners from the wider-Hagt)
the comparison group was comprised of natipeakers of British English who had low
exposure to theariety spoken in thé&lorth-EastEngland The reason behind this is that
due to the choice of phonetic variants under investigation in the second study (those of the
NURSE vowel, Fto-R, and glottaked /t/), there may be not very much difference in the
results between a group of Tyneside listeners and listeners from elsewhere in the North
East. It was assumed that using participants who are speakers of varieties of English fron
outside of the Nortltast would show more differences.

The comparison group of participants consisted of 31 listeners. Listeners in this
group originated from the south of England and were not familiar with the dialect under
investigation. 8 listeners were from London or héiguring boroughs. The majority of

participants originated form Greater London, Sussex and Kent, but also Oxfordshire,
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Buckinghamshire, Berkshire and Surrey. Participants were from localities as far east as
Margate in Kent and Colchester in Suffolk, as fast as Devon, as far north Bsast
Northamptonshire and all the way south (for example, from Hastings and Brighton in East
Sussex and Chichester in West Sussex). Although participants originated from a greate
number of places in geographical terms ttl@Tyneside group of respondents, they were

all from the south of the country, thus fulfilling the fundamental requirement of not being
familiar with Tyneside English. Participants in the comparison group had never lived in the
North-East of England. Theajority of participants were up to two months into the first
year of their undergraduate degrees and living away from home for the first time. Only one
participant reported having lived in York for 2 years. 13 participants reported having a
flatmate/s, aparent or further relatives as their close contacts from the Ia@th
However, this information might be somewhat unreliable because when asked if they had
ever lived in the NortfEast some participants confirmed that they considered York to be a
North-Eastern town.

All participants in this group were between 18 and 24 years of age, and-atsage
they were similar to the Tyneside group of respondents.

This group of respondents also was not getdéanced, as it consisted of 19 males
and 12 femalednterestingly, in this group of listeners it was mostly men who responded
to the call for participation. The reason behind this could be that the majority of
participants were students of economics, electronics and combined degrees with economic
and eletronics, (e.g. music technology) which are fieldsiallychosen by men. The third
field of study in terms of numbers of participants was psychology. The majority of
participants in thidield of study were female. Only two participants reported studying
linguistics, and they were also female.

In this group of participants only one person reported being wodlass. The
remaining 31 participants reported being middkss. In this group, 7 participants
reported having knowledge of one or more forearguages.

In addition to the call for participation stating clearly that only participants from the
South of the country were being sought for, it was confirmed with each of the volunteers
individually that they met the criteria for participating in ttedy. One participant was
deleted from the analysis for not fulfilling the main criterion, as (s)he came from Wrexham

in Wales.
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