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Abstract

The presence of culturally significant objects has been shown to induce perceptual biases in
speech that are consistent with features of the implied dialect. This thesis details a pseudo-
replication of Hay and Drager’s (2010) stuffed toy study in an Australian context. 43
participants heard phrases of spoken Australian English (Ausk) with a phrase-final word
containing either a KIT, DRESS or TRAP target vowel. Each phrase was followed by audio
presentation of a continuum consisting of six synthesised variants of the speaker’s target
vowel, from New Zealand English (NZE)-like to exaggerated AusE. Participants selected the
synthesised variant they believed best matched the speaker’s realisation of the target vowel.
Participants were exposed to either one of two priming conditions, established by stuffed toy
kiwis (New Zealand) and stuffed toy koalas (Australia), or a control. The priming effect
observed in Hay and Drager (2010) was not found. Token selections did not differ
significantly between the two priming conditions, even for participants who had indicated
frequent exposure to NZE. It is suggested that the influence of regional priming on speech
perception may be more limited than previously thought, however findings also raise

questions inherent to the task design itself.
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1. Introduction

The role of indexical information has been largely overlooked by theories of speech
perception in the generative tradition (Foulkes & Docherty, 2006; Docherty & Foulkes,
2014). However, there is widespread support for the idea that indexical information —
information about a speaker as well as the social or physical speech context (Pierrehumbert,
2016) — does play a role in speech perception (Foulkes & Docherty, 2006; Hay, Nolan, &
Drager, 2006). Recent proposals of representation have argued that linguistic experiences are
retained as episodic memories that incorporate both indexical and acoustic information
(Goldinger 1996; Pierrehumbert, 2001). This experience-based representation occurs
concurrently with an abstract representation (Hay & Foulkes, 2016; Pierrehumbert 2016).
Social interaction is seen as integral to the process of building linguistic knowledge, which
includes rich phonetic detail and variation (Pierrehumbert, 2006). Familiarity with patterns
between linguistic variation and social characteristics affords listeners a high level of
sensitivity to the sociophonetic consequences of these characteristics and allows these
listeners to anticipate how the speaker will sound. In experimental contexts, manipulation of
indexical information has been shown to produce predictable shifts in phoneme identification

(Niedzielski, 1999; Strand & Johnson, 1996).

Hay and Drager (2010) tested the extent to which the introduction of a culturally significant
token could influence vowel identification. This built on the studies of Niedzielski (1999) and
Hay et al. (2006), in which written regional labels were shown to influence selections in a
vowel matching task. Hay and Drager (2010) found that the presence of stuffed toys had a
similar regional priming effect. Toys related to Australia lead to more Australian English
(AusE)-like vowels being selected. This result suggests that, for New Zealand English (NZE)
speakers, reference to Australia through a cultural token could lead to the perception of more

AusE-like vowels in recorded speech.



1.1 Motivation

The present study aims to investigate whether a regional priming effect could be observed in
an Australian context. As New Zealanders have been shown to be influenced by Australian-
themed priming conditions (Hay & Drager, 2010; Hay et al., 2006), we were curious to test
whether Australians would show a similar influence when exposed to a New Zealand-themed
priming condition. This would build upon our current understanding of the influence of
indexical information on speech perception and the extent to which previously observed

priming effects (i.e. Hay and Drager, 2010) could be generalised.

1.2 Thesis overview

This thesis will be divided into six chapters. Chapter 1 introduces the thesis topic and its
motivation. Chapter 2 provides a review of previous research investigating sociophonetic
influences on speech perception, including those studies investigating the regional priming
effect. This chapter will also outline the central claims of exemplar theory and how it
accounts for the regional priming effect. Background information on the dialects of English
concerned in the present study — Ausk and NZE — will also be provided. Chapter 3 provides a
detailed outline of the stimuli, continua design and procedure used for the matching task. This
section also provides a methodological rationale for differences between the present study and
the previous studies. Chapter 4 details raw data from the matching task as well as results from
statistical analyses. Chapter 5 discusses the results of the analyses and an interpretation of
their relevance to the existing studies is offered. This chapter will also address the limitations
of the study. Chapter 6 concludes the thesis and summarises the contribution to the field

provided by this work, also outlining suggestions for further research.



2. Literature Review

2.1 Introduction

The following chapter surveys relevant literature to inform the methodological and theoretical
paradigm in which the present study is situated. Section 2.2 provides an overview of
sociophonetic studies investigating the influence of indexical information on the perception of
speech. Section 2.3 will examine both the findings and methodological approach of a number
of regional priming studies, including those of Niedzielski (1999), Hay et al. (2006) and Hay
and Drager (2010). While these studies have, with one exception, reported a measurable
influence of a regional prime in speech perception, there are a number of methodological and

procedural concerns that this study seeks to address.

Sociophonetic priming has been widely argued to support an exemplar-based model of speech
perception. As such, Section 2.4 summarises the main arguments made by exemplar theory
and discusses how it can account for the observed regional priming effect. Section 2.5
provides a description of the two dialects concerned in this study, Aust and NZE. This
section will include a review of literature investigating the extent to which speakers of Ausk
and NZE are sensitive to variation between the two dialects. Finally, the predictions and

hypotheses of the present study will be outlined in Section 2.7.

2.2 Non-linguistic influences on speech perception

A large body of research has shown that listeners make use of linguistic cues to inform
knowledge of a speaker’s social or regional background suggesting a close relationship
between linguistic and indexical information (see, e.g. Foulkes, Scobbie, & Watt, 2010;
Thomas, 2002 for reviews). A number of studies have also shown this relationship to be
bidirectional, suggesting that indexical information may also influence the way speech is

perceived. As will be shown below, speaker gender, age, and ethnicity have each been shown



to have a predictable effect on participants’ performance in lexical access and phoneme

identification tasks.

For example, the perceived gender of a speaker has been shown to align socially induced
expectations with characteristics of their speech (Johnson, Strand, & D’Imperio, 1999; May,
1976; Strand & Johnson, 1996). May (1976) showed that the perceptual boundary between /s/
and /1 was higher in female speakers, reflecting differences in vocal tract size. Strand and
Johnson (1996) were able to show that the perceived gender of a speaker could influence
classification of /s/ and /f/, even when it conflicted with acoustic information. Participants
were able to accurately determine whether a speaker was male or female in an audio only
context with their initial classification of tokens on an /s/-/[/ continuum reflected the findings
of May (1976). However, when a voice was presented with an image of a female, participants
identified more tokens as /f/ than when the same voice was presented with an image of a
male. In a similar experiment, Johnson et al. (1999) found perceived speaker gender
influenced the location of the perceptual boundary between /u/ and /a/ with the effect found to
be greater when the voice was more stereotypically male or female. Therefore, categorisation
of speech input has been shown to reflect preconceived expectations about gendered

differences in speech.

Perceived age has also been shown to affect the categorisation of speech. Drager (2011)
showed that the perceptual boundary between DRESS and TRAP vowels for NZE-speakers
shifted according to the implied age of a speaker. When classifying tokens on a DRESS - TRAP
continuum, listeners perceived more tokens as TRAP when the speech was accompanied by a
photo of a younger person. Drager (2011) argues that this result suggests participants were
accounting for a trend towards raised variants of both DRESS and TRAP in younger NZE
speakers. Further, the effect was only found in older participants. This is attributed to older
participants having experienced the ongoing short front vowel chain shift in NZE (Maclagan

& Hay, 2007), resulting in a more salient difference between the production of these vowels

4



in younger and older speakers. Although Drager (2011) concedes the effect is subtle, the
result is supported by Hay, Warren, and Drager (2006), and Koops, Gentry, and Pantos (2008)

who found that that perceived age influences anticipated vowel qualities in speakers.

Ethnicity of a speaker has been shown to influence perception, particularly with regard to the
perceived intelligibility of speech. Rubin (1992) had participants listen to a recorded lecture,
spoken by a single Standard American English (SAE) speaker, and included an image of
either a female Caucasian or Asian face. The lecture was then rated on various intelligibility,
accent and social homophily scores. Despite all participants hearing SAE speech, responses
from those participants exposed to the image of an ethnically Asian woman were in a
direction indicating nonstandard or ‘accented’ speech and suggested an undermining of
listening comprehension. This result was supported in Babel and Russell (2015) who found
that native English speaking Chinese Canadians were perceived as less intelligible when their
voices were paired with static images of the speaker instead of participants only seeing a
fixation cross. Together with the observed influence of gender and age, there is strong support
for the claim that social information attributed to a speaker can influence the way their speech

is perceived.

2.3 Speech perception and regional priming

Beginning with Niedzielski (1997), results from a series of phoneme and word identification
tasks point to a regional priming effect (Hay & Drager, 2010; Hay et al., 2006; Jannedy,
Weirich, & Brunne, 2011). Niedzielski (1997, 1999) demonstrated that Detroiters’ recognition
of Canadian Raising (CR) in recorded speech was dependent on where they believed a
speaker was from. CR is the raising of the diphthongs /a1/ and /au/ to become /a1/ and /av/
before voiceless consonants and is a feature of multiple Canadian and American English
dialects (Niedzielski (1997). It was found that while the dialect spoken by Detroiters included

CR, they did not associate it with their speech. Detroiters believed their dialect to be



equivalent to SAE, which does not feature CR. It was proposed that Detroiters would be more
likely to perceive CR in the speech of another Detroiter if they believed they were actually
listening to a Canadian. Conversely, if they believed the speaker was from Detroit they would
perceive more SAE-like vowels. Similarly, Detroiters were found to be largely unaware of the
influence of the Northern Cities Chain Shift (NCCS) on their vowel space (Niedzielski,
1997). The NCCS is a chain shift occurring in some vowels of speakers of American English

centred in the Great Lakes Region (see Labov, 1991 for more details).

In order to test Detroiters’ beliefs about their own dialect, a vowel matching task was
designed to investigate whether belief about a speaker’s regional origin would influence the
way their speech was perceived (Niedzielski, 1999). Participants heard the recorded speech of
a single Detroit speaker, who produced CR and NCCS vowels. Half of the participants were
told the speaker was from Windsor, in Canada, and the other half were told Detroit. In
addition, responses were recorded on a sheet with either Canadian or Michigan written
clearly on it. Spoken phrases with identified target words, underlined on the response sheet,
were played. After the sentence, a six-step continuum of re-synthesised tokens based on the
vowel in the target word was played. For each target word, participants selected the closest

matching token from the continuum.

For target words containing the diphthong /au/, participants in the Canadian condition
selected on average a more raised variant — consistent with CR — than those in the Michigan
condition. For the NCCS affected vowel in bed, participants in the Michigan condition
selected more ‘standard’ (SAE) tokens than those in the Canadian condition. The other NCCS
affected vowels in the words pop, last, close, and talking also carried this trend but response
variance between the conditions was not significant. Niedzielski (1999) argues that in the
Michigan condition, participants anticipated an SAE vowel space, as they believe that is what
the Michigan dialect sounds like. This expectation then biased perception towards variants

that were congruent with their mental representations of SAE vowels. This suggests belief
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about a speaker’s regional origin and their presumed dialect could not only influence

expectation about their speech but the way their speech was perceived.

2.3.1 New Zealand replications

Two replications of the procedure outlined in Niedzielski (1999) were conducted in a New
Zealand context: Hay, Nolan and Drager (2006) and Hay and Drager (2010). Both studies
found support for the regional priming effect observed by Niedzielski (1999). These
experiments targeted perception of KIT vowels, which represent the most salient difference
between AuskE and NZE, along with two additional short front vowels: DRESS and TRAP. Hay
et al. (2006) used labelled response sheets to establish the two conditions, with either
Australia or New Zealand written on top. Participants, all from New Zealand, heard recorded
sentences spoken by a single NZE speaker. Each sentence contained a monosyllabic target
word featuring a KIT, DRESS or TRAP vowel that was underlined on the answer sheet.
Following each sentence, a six-step continuum was played. Each continuum represented a
vowel trajectory of six synthesised tokens from Ausk-like (token 1) to NZE-like (token 6)
with the speaker’s actual vowel represented by token 4. Hay et al.’s (2006) replication
differed from Niedzielski’s experiment in that participants were not explicitly told anything
about the speaker’s identity; the label on the answer sheet alone was used to infer nationality
of the speaker. The task was also simplified, with only one target word per sentence and the

position of the speaker’s resynthesised token in each continuum remaining consistent.

In a follow-up study, and the primary focus of replication for the present study, Hay and
Drager (2010) proposed that any culturally significant token might result in a priming effect.
Participants completed the same task as reported in Hay et al. (2006) using identical auditory
stimuli. Rather than a written label, stuffed toys were used to establish each condition, kiwis
for New Zealand and kangaroos and koalas for Australia. Prior to the beginning of the

perception task, the prime was introduced when the experimenter ‘found’ either the kangaroos
7



and koalas or kiwis in the room and feigned surprise. The intention was to draw attention to
the toys without indicating they were in any way related to the experiment, thus keeping
participants nawe to the purpose of the toys. The toys then remained visible to the participant

for the duration of the experiment.

In both Hay et al. (2006) and Hay and Drager (2010) token selections for KIT vowels showed
significant variability congruence with the prime for female participants only, although the
priming effect was more robust in the Hay et al. (2006) experiment. Female participants
exposed to the Australian condition typically selected lower numbered tokens, representing
more AusE-like variants of the target vowel, than those exposed to the New Zealand
condition. The priming effect observed in Hay and Drager (2010) was limited to participants
with higher social class index scores and in Hay et al. (2006) higher class participants were
particularly influenced by the Australia label. Analysis in both instances used linear
regression without taking subject into account therefore the results are potentially overstated,
especially given the sample size in Hay and Drager (n = 26). In Hay et al. (2006) TRAP vowels
also showed variability congruence however the opposite effect was observed in Hay and
Drager (2010) (similar to how male participants performed overall, see below). Neither study

reported a significant difference between conditions for DRESS vowels.

In both studies, male participants selected more AusE-like tokens when exposed to the New
Zealand condition. No gender difference had been observed in Niedzielski’s study and so Hay
et al. (2006) and Hay and Drager (2010) attribute this to the competitive relationship,
particularly in a sporting context, between Australians and New Zealanders. It is argued that
men have a generally more negative view of Australia resulting in a divergence effect when
exposed to the Australian prime (see also, Drager, Hay and Walker, 2010, discussed in further

detail below).

It is important to recognise that the results do not suggest participants in the Australian

condition selected AusE tokens while those in the New Zealand condition select NZE tokens,
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the effect is simply not that strong. The key finding was that female participants in the
Australian condition selected more AusE-like KIT vowels. The significance of these results lies
not in the actual tokens selected, rather, it lies in the differences between responses across the
two conditions. These differences are directionally consistent with differences between AuskE
and NZE when the vowels are compared in an F1/F2 plane. In addition, the results from the
two New Zealand experiments reflect those differences that are the most socially salient,
hence the strongest effect being in KIT vowels. Further, in Hay et al. (2006), a free-choice
question about the speaker’s nationality revealed that all participants (except one) knew they
were listening to a New Zealander. This meant that the regional label was not influencing
belief about the speaker’s origin, rather, Hay et al. (2006) argue, exposure to the concept of
Australia was enough to initiate a perceptual shift. This was confirmed when the stuffed toy
experiment (Hay & Drager, 2010) also resulted in a similar shift in the same demographic. It
seems unlikely that the presence of stuffed toy kangaroos and koalas would cause participants
to think the speaker was Australian, however the toy would certainly raise the concept of

Australia.

For this reason, the priming effect observed in the two New Zealand experiments is actually
subtly different to that observed in Niedzielski’s (1999). Niedzielski’s (1999) results
confirmed the prediction that Detroiters do not believe CR is a feature of their speech, but do
associate it strongly with the speech of a Canadian. This suggests that participants in the
Canadian condition actually believed the speaker was Canadian. In Niedzielski’s (1999)
experiment, participants were explicitly told the origin of the speaker and would arguably
have no reason to doubt this information. However, Hay et al. (2006) showed that the label
activated the concept of Australia but participants did not actually believe the speaker was

Australian.

Hay et al. (2006) and Hay and Drager’s (2010) finding that only females carried the trend

suggests that the priming effect may not be consistent nor generalizable, and therefore should
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not be overstated. Especially considering males showed the opposite effect. What is unclear
from these results, is whether it should be expected that males and females perform
differently in the perceptual task (they did not in Niedzielski’s experiment), or if the reason
males are speculated to have performed differently, competitiveness, are unique to an

Australia/New Zealand context.

2.3.2 Additional replication

Jannedy et al. (2011) also found support for Niedzielski’s (1999) findings in a similar
experiment testing perception of sociophonetic variation in German. In the multi-ethnolect
spoken in large urban areas of Germany, /@ is realised as palatalised [[], a variant said to be
well-known, “quite pervasive and noticeable” as well as “mocked, and stigmatized” (Jannedy
etal., 2011: p. 1). Written prompts were used to imply the speaker was from one of two
Berlin neighbourhoods — Kreuzberg where the [f] variant is common and Zehlendorf, where it
IS not. Participants were presented tokens from a continuum of words from Fichte /fi¢to/ to
fischte /fifta/ and asked to identify them. Participants in the Kreuzberg condition perceived
more tokens as fischte than those in the Zehlendorf condition. Colouring of the preceding
vowel from /1/ to /v/ was seen to cue listeners to the palatalised variant, increasing the effect.
These results indicate participants responded to the inferred social characteristics of the two
neighbourhoods and the assumed dialect of their speakers. This result broadens the scope of
the priming effect observed in Niedzielski (1999), Hay et al. (2006), and Hay and Drager
(2010) and supports both the notion that listeners are highly sensitive to fine sociophonetic
variability and that expectations about when variability will occur are intrinsically tied to

regional labels.

Contrasting these findings however, Lawrence (2015) found no evidence for regional labels
influencing responses in BATH and STRUT vowels in speakers of Standard Southern British

English. The BATH and STRUT vowels are said to be highly salient regional markers of
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Northern and Southern British English (Lawrence, 2015). In Southern speakers BATH is

realised as [a:] and in Northern speakers as [a]. The Southern STRUT is realised as [A] and

Northern, either [u] or [3]. In a replication of Niedzielski (1999) and Hay et al. (2006), 40
monolingual participants heard sentences produced by a speaker from Sheffield, Northern
England. Target words contained either a BATH or STRUT vowel in sentence final position of
sentences that contained no other instances of the focus vowels. Consistent with Hay et al.
(2006), token 4 of each continuum was a resynthesised version of a vowel produced by the
speaker in an isolated h\VVd context. Continua represented a six-token trajectory from a
Southern (token 1) to exaggerated Northern (token 6) variant. Priming conditions were
established with an on-screen label (Sheffield, Northern England or London, Southern
England). Participants were also explicitly informed of the speaker’s ‘origin’. Results from
chi-squared tests comparing token selection proportions between the two conditions revealed

no significant difference in selection.

This result raises further doubt regarding the generalisability and strength of a regional
priming effect. While it could be concluded that the lack of variability was due to a less
socially salient variation than was the focus of other experiments, such as Jannedy et al.
(2011) and Hay et al. (2006), the BATH and STRUT vowels are “widely acknowledged as
highly salient markers of regional identity in British English” (Lawrence, 2015: p. 1). It
appears as though participants in Lawrence’s (2015) experiment did exhibit variability
consistent with the priming condition, however this was not significant. It is certainly
plausible that another trial would produce a significant result. It is also possible that additional
trials in the Detroit or New Zealand contexts would not produce significant results. For this
reason, further research is certainly warranted to investigate this effect, and the extent to

which it can be generalised.
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2.4 Exemplar Theory

Results from the sociophonetic research discussed in Sections 2.2 and 2.3 present strong
evidence that listeners make use of indexical information to anticipate how a speaker will, or
should, sound. Listeners have displayed an understanding of how speech varies according to
age, gender, ethnicity and other social features, particularly when this variation is socially
salient. As seen in Drager (2011), Rubin (1992), and Strand and Johnson (1996) for example,
manipulation of available social information may result in perceptual biases in phoneme and
word recognition (Hay & Foulkes, 2016). This effect of indexical information on perception
has been largely overlooked in traditional generative models of phonology (Foulkes &
Docherty, 2006; Pierrehumbert, 2006). In response, exemplar models of perception have
emerged to provide a usage-based account of statistical learning and situational indexing
(Pierrehumbert, 2006) that have been supported by the increasing body of sociophonetic

experimentation.

Exemplar theory proposes that phonological knowledge is represented in memory as a
continually updated aggregation of phonetically rich perceptual memories (Bybee, 2006;
Goldinger, 1996; Johnson, 1997; Lacerda, 1997; Pierrehumbert, 2001; Wedel, 2006).
Importantly, exemplar theory also accounts for the indexical context in which speech input
was encountered. An exemplar representation therefore encompasses simultaneous indexing
of the propositional, allophonic and indexical properties of speech. In this way, the auditory
properties that distinguish speakers, as well as the causes of these properties such as age,

dialectal background or gender are retained (Johnson, 1997).

Within an exemplar system, categories emerge from clusters of similar input formed within a
cloud of remembered exemplars (Pierrehumbert, 2001; Wedel, 2006). These categories
represent a class of equivalent perceptual experiences and are shaped by frequency
information and density distributions (Pierrehumbert, 2001; 2006). Accordingly, more

frequently encountered categories become more substantially and richly represented and a
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lack of invariance in input builds a more explicit representation of variation (Pierrehumbert,
2006). Social categories are similarly represented and are acquired "through cluster analysis
over perceived properties of people and social interactions” (Pierrehumbert, 2006: p. 527).
Over time, associations between linguistic information and relevant indexical information
begin to develop (Foulkes & Docherty, 2006). These associations are strengthened when the
link between the phonological variant and social category is more transparent (Foulkes &
Docherty, 2006). Although the precise mechanisms for category assignment vary between
exemplar models, it is generally agreed that all novel input automatically updates the entire
category system in some way (Wedel, 2006). A number of exemplar models also allow for
remembered tokens to contribute simultaneously to multiple categories (Pierrehumbert, 2001;
Wedel, 2006). Category assignment of novel input is thought to be made by analogically
comparing new stimuli with previously categorised exemplars (Bybee, 2006; Johnson, 1997,
Walsh, Md&bius, Wade, & Schiize, 2010) however, comparison to an abstract prototype has

also been proposed (Goldinger 1996; Hintzman 1986).

More recent applications of exemplar-based perception support the proposed role of
abstraction, arguing for multi-level representation and fully incorporating elements from
traditional abstractionist theory (McLennan, 2007; Pierrehumbert, 2006; 2016). This hybrid
model can be traced back to Goldinger (1998) however it is most clearly outlined in
Pierrehumbert (2006; 2016). Functionally, the hybrid model imports the central claims of
exemplar theory but borrows, from generative models, the concept of multiple levels of
representation. Pierrehumbert (2016) argues that an abstract level of representation is
necessary because phonological representation is inherently abstract. Further, abstract
representation is required for the processing of novel word forms. At this level, phonetic
detail and indexical information is likely to be disregarded. However, as we have seen, there
is enough evidence to suggest a second level of representation, where fine phonetic detail and

indexical features are retained. This undercuts theories of minimal representation and
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demands an approach that can account for both levels. As Pierrehumbert (2016) argues, “the
ability to perceive indexical features, produce them more or less in different contexts, and
generalize them to new words and new interlocutors means that they must be cognitively

represented” (p. 42).

Hay et al. (2006) and Hay and Drager (2010) contend that the observed regional priming
effect can be explained by an exemplar model of speech perception. A prime, such as the
stuffed toy koalas, would activate social categories associated with ‘Australia’ prior to the
listener receiving any speech input. This would then raise their resting activation level, in a
sense anticipating Ausk input. When speech input is received, provided there is enough
acoustic similarity, the phonological categories associated with the activated social category
(i.e. those labelled as AusE) would then be the quickest to reach full activation, resulting in a

system bias (Drager, 2011; Hay et al. 2006; Hay & Drager, 2010).

In the experimental context of the matching task this bias results in misidentification,
however, misidentification is generally seen to be beneficial to the listener as it reduces
recognition and retrieval time as well as improving identification of variant acoustic signals
(Hay et al. 2006). Precisely how this miscategorisation would result in the selection of, for
example, a slightly more Ausk-like token in the matching task is unclear. A possible
explanation is that the weight of other remembered tokens in the assigned category influence

memory of the vowel to a more AusE-like quality than it actually was.

This account is certainly consistent with the implications of exemplar theory. Exposure to
indexical variability improves a listener’s ability to identify the ways in which social
characteristics influence speech (Foulkes & Docherty, 2006). Further, dialect is considered to
be a highly important indexical feature (Pierrehumbert, 2016). However, the explanation put
forth in Hay et al. (2006) and Hay and Drager (2010) does rely on a listener having the
sufficient amount of exposure required to develop the requisite associations between social

and phonological categories. It would seem apparent that the participants in Niedzielski
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(1999), Hay et al. (2006) and Hay and Drager (2010) did have sufficient representations of the
social and phonological categories relevant to the experiment. However, the extent to which
this assumption can be extended and generalised remains to be seen. As seen in the results
reported in Lawrence (2015), as well as in a morphosyntactic context by Squires (2013),
experimental manipulation of speaker information does not necessarily result in significant

perceptual shifts.

The present study aims to investigate whether the regional priming effect can be generalised.
By replicating Hay and Drager (2010) in an Australian context, we well be able to establish
whether the AusE/NZE priming effect is bidirectional. That is, whether Australians show the
same sensitivity to a New Zealand prime and NZE as New Zealanders did with the Australian
prime and AuskE. Further, exemplar theory predicts that any influence on perception should be
restricted to listeners who have the relevant indexical and linguistic category associations.
Thus, performance in the matching task described in the present study may be able to predict

the level of exposure Australian listeners have to NZE.

2.5 Australian and New Zealand English

As discussed, the present experiment relies on speakers of Ausk being sensitive to variation
between Ausk and NZE. This section will outline differences between the two dialects as well
as the salience and recognisability of these differences. We will focus on the short front
vowels, justifying their selection as the target vowels for the present study. For consistency

and clarity, Wells’ (1982) lexical set labels will be used when referring to vowels.

As dialects of English spoken by peoples with close geographical and socio-cultural ties,
AusE and NZE share many features (Watson, Harrington, & Evans, 1998). In general, both
dialects use a consonant inventory and vowel system consistent with other non-rhotic dialects
of English, such as Received Pronunciation (RP) (Bauer, Warren, Bardsley, Kennedy, &

Major, 2007). There are, however, differences in the realisation of the short front vowel
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monophthongs discussed below (Hay et al. 2006; Watson et al., 1998). Other notable
differences between Ausk and NZE include a more centralised FOOT, and a NEAR-SQUARE
merger, both features of NZE (see, e.g. Holmes, 1997; Maclagan & Gordon, 1996; Watson,

Maclagan, & Harrington, 2000).

2.5.1 Comparison of the KIT, DRESS and TRAP vowels in AusE and NZE

Consistent with Hay et al. (2006) and Hay and Drager (2010), the target vowels for this study
are the short front vowels KiIT, DRESS and TRAP. Table 2.1 outlines the IPA representation of
the Ausk and NZE vowels, as recommended by Harrington, Cox, and Evans (1997) and
(Bauer et al., 2007) respectively. Figure 2.1 outlines the approximate relative positioning of

the KIT, DRESS and TRAP vowels in AusE and NZE.

Table 2.1. Target vowels comparing Wells (1982) lexical set, AuskE transcriptions (Harrington et al.,
1997) and NZE transcriptions (Bauer et al., 2007).

Wells AUsE NZE
KIT i/ ol
DRESS e/ el
TRAP [aef el
&I

msS

mE

8x

Figure 2.1. Approximate positions for target vowels in Ausk (circles) (Cox & Palethorpe, 2007) and
NZE (squares) (Bauer et al. 2007).
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The k1T vowel is relatively centralised in NZE (Bauer et al., 2007). Easton and Bauer (2000)
suggest that the ongoing centralisation of KIT in NZE has mostly manifested as diachronic

lowering, however, Watson et al. (2000) argue that the distinctiveness of the NZE KIT is due
to ongoing retraction. In Ausk, KIT is a high front vowel. Ausk KIT is believed to have raised
throughout the 20" century however it is now showing signs of lowering (Cox & Palethorpe,

2008).

Stressed KIT is arguably the most identifiable and socially salient difference between the two
dialects (Maclagan, Gordon, & Lewis, 1999; Watson et al., 1998). Indeed, the difference
between the respective KIT vowels is the source of much humour and mockery between
Australians and New Zealanders, perhaps best exemplified by the exaggerated imitation of the
others’ pronunciation of ‘fish and chips’. Australians are said to pronounce “feesh and
cheeps”, while New Zealanders, “fush and chups” (Bauer & Warren, 2004). Australians have
been reported as using their STRUT vowel to imitate or parody the NZE KIT (Bauer & Warren,

2004) indicating the variation is well-known, if not exaggerated.

The DRESs vowel is raised in both Aust and NZE relative to other dialects of English
(Watson et al., 1998) however the NZE variant is typically more raised. NZE DRESS is similar
in F1 and F2 to AuskE KIT (Watson et al., 1998). There is ongoing raising in the NZE DRESS,
particularly in younger speakers for whom DRESS overlaps with, and may even be higher than,
FLEECE (Easton & Bauer, 2000; Maclagan & Hay, 2007; Watson et al., 2000). Similar to KiIT,

the AusE DRESS is lowering (Cox & Palethorpe, 2008).

Both varieties of TRAP are also raised relative to RP (Watson et al., 1998). TRAP is rising in
NZE (Easton & Bauer, 2000) although not as much as DRess (Watson et al. 2000). AusE TRAP
has extensively lowered and retracted over a period of at least 25 years (Cox, 1999; Cox &

Palethorpe, 2008).
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2.5.2 Recognition and attitudes between Ausk and NZE speakers

It has been shown that dialect recognition is facilitated by familiarity and listeners have been
shown to make use of reliable acoustic-phonetic properties to identify a dialect (Clopper &
Pisoni, 2004). Even nawe listeners, despite showing low recognition rates when identifying
an unfamiliar speaker by dialect, are able to distinguish “between dialect groups using broad
perceptual categories” (Clopper & Pisoni, 2004: p. 137; see also: Preston, 1993; Williams,
Garrett, & Coupland, 1999). With regard to Ausk and NZE, speakers of both dialects are said
to consider the other to be not only easily identified, but unpleasant (Weatherall, Gallois, &
Pittam, 1998). Australians and New Zealanders have been shown to be generally accurate at
identifying both dialects (e.g. Bayard, Weatherall, Gallois, & Pittam, 1998; Ludwig, 2007;

Weatherall et al., 1998) although speakers were misattributed in some instances.

Bayard et al. (2001) showed that both Australians and New Zealanders were accurately able
to identify both male and female Aust and NZE speakers. However, New Zealanders were
more likely to label a male Australian speaker as a New Zealander in an accent evaluation
task. Results also indicated that New Zealanders tended to downgrade a NZE-speaker in terms
of power and solidarity when compared with Australian, American and English speakers, yet
Australians did not downgrade Ausk. Similarly, New Zealanders rated NZE-speakers lower
in competency than Australians did AusE-speakers (Bayard et al., 2001). A similar
experiment was reported in Weatherall et al. (1998), with both Australians and New
Zealanders accurate at identifying speakers. However, the female cultivated speaker and male
general speakers of both NZE and AuskE were frequently misattributed as being speakers of

the other dialect.

Ludwig (2007) found that both Australians and New Zealanders were able to accurately
differentiate between Ausk and NZE productions of isolated words, although New Zealanders

generally performed better. Participants rated synthesised words from ‘definitely New
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Zealander’ to ‘definitely Australian’ on a six-point scale. Regarding Australians’ perception
of the three target vowels in the present study, KiIT, DRESS and TRAP, Australians were found
to be more accurate at identifying DRESS and TRAP vowels than New Zealanders. KIT was less
accurately identified by Australians however it was the Australian KIT that was perceived as
more NZE-like while the NZE KIT was correctly identified with a high level of accuracy.
Consistent with expectations, Australians found KIT and SQUARE vowels to be the most salient

identifiers of NZE (Ludwig, 2007).

2.5.3 Priming effects in speakers of Ausk and NZE

It has been widely observed that speakers in conversation make spontaneous adjustments to
their speech as a way to increase, reduce or maintain social distance with an interlocutor (Bell,
1984; Bourhis & Giles, 1977; Giles & Ogay, 2006; Giles & Smith, 1979; Labov, 1966; 1972).
Babel (2010) showed that speakers of NZE shifted to more AusE-like vowel productions in
the presence of an Australian, however, the degree of accommodation shown was related to a
participant’s score on an Implicit Association Task (Greenwald, McGhee, & Schwartz, 1998).
Participants with a positive attitude towards Australia demonstrated a greater willingness to
accommodate. Sanchez, Hay, and Nilson (2015) showed that a shift in production by NZE
speakers towards more AusE-like vowels could be initiated even without the presence of an
AusE speaker. Temporal proximity to Australia-related topics and lexical items caused a shift
in the production of some NZE speakers’ KIT and TRAP vowels to more AusE-like qualities.
Production of DRESS vowels preceded by an Australia-related word was found to shift towards
more AusE-like qualities only for participants with a higher level of exposure to Ausk. This
suggests that familiarity to the primed dialect may determine the extent to which an individual

shows accommodation.

Drager, Hay, and Walker (2010) showed that exposing NZE speakers to either ‘good’ or ‘bad’

facts about Australia could influence vowel realisations. Those participants labelled as ‘sports
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fans’ (as determined from questionnaire responses) produced a more Ausk-like KIT vowel
after exposure to ‘bad’ facts about Australia relative to the control group and the group
exposed to ‘good’ facts. Non-fans showed the opposite effect, converging to Ausk after
exposure to ‘good’ facts. Drager et al. (2010) argue that sports fans have an inherently more
competitive and negative view of Australia, thus divergence is not entirely unexpected when
the concept of Australia is introduced positively. When ‘Australia’ is introduced negatively, it
conforms to a negative baseline attitude and thus becomes a cultural prime, resulting in
normal convergence. Non-fans may be more neutral toward Australia therefore negative

priming results in divergence and positive priming in convergence.

When considered alongside the results from Hay et al. (2006) and Hay and Drager (2010),
there certainly seems to be evidence that the differences between short front vowels in NZE
and AuskE are salient and phonetically identifiable, at least for New Zealanders. The extent to
which these results can be generalised to speakers of Ausk remains to be seen. These
experiments are useful in that they reveal the level of prime required to successfully elicit
NZE, as well as the extent to which attitude and exposure may moderate the amount of
linguistic sensitivity one displays. At present, more research is required in Australia to
investigate how speakers of AusE might accommodate to NZE and whether accommodation
interacts with familiarity and attitude towards NZE. If we assume sufficient exposure to NZE,
given results discussed above, it would not be unexpected that speakers of Ausk would be

sensitive enough to the differences between the two dialects to show a priming effect.

2.6 Summary

It has been widely shown that listeners are sensitive to the sociophonetic consequences of a
speaker’s age, gender, ethnicity and dialect area. Results from the perceptual tasks described
above suggest that indexical information may influence the perception of speech. This may

result in biases that are, in some instances, consistent with anticipated features of speech,
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rather than actual features. This suggests that social information about a speaker plays a role

in perception and has been argued as evidence for exemplar theory (Hay and Drager, 2010).

NZE speakers and listeners have displayed a high level of sensitivity to the phonetic variation
between the short front vowels of Aus and NZE. A small amount of research has indicated
that speakers of Aus may be similarly sensitive to these differences (Bayard et al., 1998;
Ludwig, 2007; Weatherall et al., 1998), and as such may perform in a similar manner in the

matching task reported in Hay and Drager (2010).

2.7 Predictions

Following the results reported in Niedzielski (1999), Hay et al. (2006) and Hay and Drager
(2010), and assuming an exemplar model of speech perception, it is predicted that stuffed toys
will influence participants’ performance in a vowel matching task. AusE-speaking
participants exposed to a New Zealand prime should select more NZE-like continuum tokens
than those exposed to an Australian prime. Consistent with Hay et al. (2006) and Hay and
Drager (2010) this shift should be present for target words containing a KIT vowel and may

also be observed for target words containing DRESS or TRAP vowels but to a lesser extent.

However, we also predict that the priming effect will be limited to those participants who
indicate some level of familiarity to New Zealand and NZE. This level of familiarity will be
assessed from responses to a post-task questionnaire. Previous research has indicated that
speakers of AusE are able to identify NZE (Bayard et al., 1998; Ludwig, 2007; Weatherall et
al., 1998). In addition, the short front vowels, particularly kiT, are well-known signifiers of
NZE for Australians (Maclagan et al., 1999; Watson et al., 1998). As indicated in Lawrence
(2015), as well as the limitations of the results reported in the New Zealand experiments,

there is reason to believe the effect may not be consistent, or even present for all participants.
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Thus, our hypotheses are as follows:

H1. Stuffed toy kiwis will influence Australian participants’ selections in the vowel

matching task.

H2. Token selections for KIT vowels will exhibit the most variability between the

Australian and New Zealand conditions. However,

H3. The priming effect will be limited to those participants who indicate some level of

familiarity to New Zealand and NZE.
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3. Method

3.1 Introduction

The primary aim of the present study was to conduct a replication of the experiment reported
in Hay and Drager (2010) in an Australian, rather than a New Zealand, context. Hay and
Drager’s (2010) experiment was itself a continuation of the paradigm established by
Niedzielski (1997, 1999) and replicated in Hay et al. (2006). Results from these studies
suggest that responses in a perceptual vowel matching task could be influenced by priming
participants towards a particular regional dialect. Consistent with Hay and Drager (2010) and
Hay et al. (2006), the present study focuses on KIT, DRESS and TRAP vowels in two dialects of
English: AusE and NZE. Participants completed a matching task where they selected, from
six-step continuum of isolated synthesised vowels, what they believed was the closest match

to a target vowel in a sentence of recorded speech.

To introduce the concept of Ausk and NZE, stuffed toys, similar to those used in Hay and
Drager (2010) were used as regional primes. In addition to replicating the procedure in the
opposite dialectal context to previous experiments, we also aimed to address a number of
concerns related to the design and methods used in Hay and Drager (2010), as well as Hay et
al. (2006) and Niedzielski (1997, 1999). These concerns relate to control of the stimuli, design
of the continua and the lack of a control condition. The intention was to improve the strength
of any claims made by producing a more tightly controlled study. Methodological and
procedural differences will be detailed in the following sections. The present study should be

regarded as a pseudo-replication.

3.2 Participants
Participants in the present study were 43 female undergraduate students from Macquarie

University in Sydney, Australia. Participants were judged to be native speakers of Ausk on
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the basis that they were born in Australia and had received all of their primary and high
school education in Australia. Age range was 18-27 years with a mean age of 19.5 years (sd =
1.49). At the time of the experiment, all participants were enrolled in either Linguistics or
Speech and Hearing Sciences units at Macquarie University and received course credit in an

eligible unit for their time. The task took approximately 45 minutes in total.

The distribution of participants across conditions was as follows:

e Australian condition — 14
e New Zealand condition — 15

e Control condition — 14

Although 52 participants originally completed the matching task, nine were excluded. One
participant was excluded as they were not born in Australia. One participant in the New
Zealand condition stated after the experiment that she recognised the task and the purpose of
the toy kiwis. Two participants claimed to recognise the speaker’s voice. Two female
participants whose ages were greater than two standard deviations above the mean were also
excluded. As only three males volunteered for the study, male participants were also excluded

as they were too small a sample for any meaningful comparison to be made between genders.

3.3 Stimuli and Materials

3.3.1 Target vowels and target words

Consistent with Hay et al. (2006) and Hay and Drager (2010), the present study focuses on the
KIT, DRESS and TRAP vowels (Wells, 1982). Each of the three target vowels were presented in
10 different monosyllabic, monomorphemic words (see Table 3.1) represented by 30 target
words in total. Target words were either a noun or an adjective. The preferred form for target
words was /CVt/ however, due to lexical restrictions, five target words had a complex onset,
ICCV/ (grit, skit, slat, Brett, threat). This set of target words represents a more controlled set
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of stimuli than those used in the Hay et al. (2006) and Hay and Drager (2010) experiments,
which used monosyllabic target words with multiple coda consonants including one complex
coda. As discussed in Section 2.5.1, the word fish is a particularly canonical distinguisher of
Ausk and NZE speakers. Hay et al. (2006) found that when fish appeared as a target word, the
priming effect was stronger. However, this effect was not observed in Hay and Drager (2010)
and as fish violates the constraints of our target words, it was excluded. The target words used
in Niedzielski (1999) also varied in number of syllables and coda identity. The use of a
constant coda for all target words ensured target vowels were presented in the most consistent

phonetic environment possible.

Table 3.1. Target words in KIT, DRESS and TRAP sets.

KIT DRESS TRAP
bit bet bat
fit Brett cat

grit debt chat
hit jet fat
kit net gnat

knit pet hat
mitt set Matt
pit threat rat
skit vet slat
wit wet vat

3.3.2 Sentences

Target words were each embedded in a unique carrier sentence. To facilitate target
identification by participants, all carrier sentences contained the target word in phrase-final
position. This represents a divergence from the stimuli used by Niedzielski (1999) which
contained up to four target words per sentence. Phrase-final target word positioning also
ensured participants would not be exposed to any additional vowels between the target vowel
and continuum vowels. Unlike the stimuli used in Hay et al. (2006) and Hay and Drager
(2010), sentences contained no other instances of the target vowels or NEAR/SQUARE vowels

in stressed position. This minimised any additional priming effect by reducing overt
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identifiers of Ausk when contrasted with NZE. Example sentences, with identified target

words, are shown below (for a complete list, see Appendix A):

1. The new movie was a huge summer hit
2. She is studying to become a vet

3. She called her mum for a short chat

A 19-year-old male monolingual speaker of Standard AuskE from Sydney was recorded
reading the carrier sentences. The speaker and his parents were Australian-born and the
speaker had completed all of his primary and high school education in Australia. At the time
of recording, the speaker was an undergraduate student at Macquarie University. Sentences
were recorded in a soundproofed room with an AKG C535 condenser microphone and a
PreSonus StudioLive 16.4.2 digital mixer using Pro Tools 11.3.1 at a 48kHz sampling rate.
The room contained no potential regional primes that might otherwise influence the speaker’s
vowel production beyond typical variation. The speaker’s vowels were compared acoustically
with mean vowel formant values provided by Cox, Palethorpe, Miles, and Davies (2014) and
were determined to be a representative of Standard AusE by a highly experienced AuskE

phonetician.

3.3.3 Continua design

In general, continua design was modelled on that reported in Hay et al. (2006) and Hay and
Drager (2010) in which continua represented six vowel tokens ranging from AusE-like (token
1) to exaggerated NZE-like (token 6). As the present experiment was conducted in the
opposite context to Hay et al. (2006), and Hay and Drager (2010) (i.e. in Australia rather than
New Zealand), the tokens in each continuum ranged from a NZE-like token 1 to an
exaggerated AuskE token 6. In all experiments, including the present, the synthesised version

of the speaker’s vowel was token 4.
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While the structure of each continuum was consistent with those used in Hay et al. (2006) and
Hay and Drager (2010), some important departures from their design were made. In the
previous studies, continua tokens for all target words were based on single KiIT, DRESS and
TRAP vowel produced by the speaker in an isolated /h\Vd/ frame. These vowels were
synthesised to create token 4, then first and second formant values (F1 and F2) were
manipulated to create the additional five tokens. This meant that continua tokens were
consistent across all target words but (as acknowledged in Hay et al. (2006)) token 4 would
not align exactly with the speaker’s vowel in each target word — “While the tokens are
generally positioned near token 4 in the continua, some individual tokens are closer to tokens
3 or 57 (p. 9). We elected to create a unique continuum for each target word whereby the F1
and F2 values of token 4 matched those of the vowel produced by the speaker in each target
sentence. This represents a slight variation in what the task requires of participants. Rather
than matching a target vowel to a consistent set of continuum tokens, participants in the
present study match the target vowel to continuum tokens that are based on the speaker’s

actual production of that vowel.

3.3.4 Vowel synthesis

The speaker’s production of the target vowel from each sentence was analysed in Praat
(Boersma & Weenink, 2016). First and second formant values (F1 and F2) were hand
measured with values extracted at the vowel target using criteria from Cox (2006). These F1
and F2 values were used to define the parameters for a synthesised version of the target
vowel, to be used as token 4 in each continuum, and the baseline from which each of the other
five continuum tokens was derived. A total of six synthesised vowel tokens made up each

continuum.

Step intervals between tokens were calculated to ensure token 1 would be plausibly NZE-like.

We determined that the F1 and F2 values for token 1 should be within 2 standard deviations
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of mean formant values for the relevant NZE vowel published in Easton and Bauer (2000),
and comparable with values taken from vowel plots in Watson et al. (2000). It should be
noted, however, that some F1 and F2 values did violate these constraints. For example, the
coarticulatory effects on the post-rhotic KIT vowel in grit predictably resulted in a much lower
F2. This then affected the F2 value for all tokens in the grit continuum resulting in an F2 for
token 1 that violated the two standard deviation range. In addition to F2 for grit, this violation
also occurred with F1 values for bit, grit, knit and debt. However, these violations were
deemed acceptable on the basis that the original vowels represented appropriate values given
any coarticulatory effects, and the vowel steps maintained a consistent perceptual distance
between tokens. Further, any adjustments to the step intervals resulted in additional violations
elsewhere. Mean AusE values provided by Cox et al. (2014) were used as a reference for
tokens 4, 5 and 6, however, values for these tokens were ultimately determined by the values

for token 4 and the subsequent two step intervals.

Step intervals between tokens were calculated using the bark scale, a psychoacoustical scale
that divides the frequency range perceptible to humans into critical bands representing
perceptually equal distances (Zwicker, 1961). The extracted F1 and F2 values were converted
into bark values in order to define the parameters of each continuum. Step intervals between
tokens in each continuum were equal within each vowel context but differed between

continua for KIT, DRESS and TRAP vowels.

Following the criteria discussed above (i.e. that the F1/F2 values for token 1, would remain
within 2 standard deviations from the mean of published NZE data), for KiT vowels, F1
intervals were 0.35 bark steps and F2 intervals 0.6 bark steps. For DRESS the intervals were
0.8 (F1) and 0.3 (F2) and TRAP, 0.5 (F1) and 0.5 (F2). Step intervals are different for F1 and
F2 and vary across the vowels KIT, DRESS and TRAP because dialectal differences between
these vowels are not uniform. For example, Aus and NZE DRESS vowels are much closer

together in an F1/F2 plane than Ausk and NZE KiT. Bark values for each token were
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converted back to Hz to give formant values for each continuum. Table 3.2 shows example

formant values of the continuum steps for hit, vet and bat and Figures 3.1 — 3.3 show

spectrograms of the continuum tokens for the same vowels.

Table 3.2. Example continuum formant values. Token 1 represents NZE values, token 4 represents the
synthesised speaker’s token and token 6 represents exaggerated AusE values.

Continuum Tokens - hit Continuum Tokens - vet Continuum Tokens - bat
Token F1 F2 Token F1 F2 Token F1 F2
1 484 1627 1 380 2078 1 640 1997
2 445 1781 2 466 1987 2 706 1853
3 407 1948 3 560 1900 3 775 1719
4 370 2130 4 660 1817 4 848 1595
5 334 2330 5 769 1737 5 925 1479
6 300 2551 6 887 1661 6 1007 1370
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Figure 4.3. Spectrograms of continuum tokens — bat.
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All synthesised tokens were 180ms. The task was piloted with token lengths consistent with
that of the speaker’s original vowel, as well as 180ms and 250ms. Pilot participants indicated
that 180ms was the most suitable length for the task. The vowels that were synthesised with
the same duration as the vowel in the target word were judged to be too short, making the task
extremely difficult. The 250ms tokens were said to be unnecessarily long. FO at the vowel
onset was 160Hz. This was the mean initial FO for the speaker’s 30 tokens. An FO slope of -1
octaves per second was also applied to all synthesised vowels. The FO slope was applied
following feedback from pilot participants that suggested the change in pitch resulted in a
more ‘natural’ sounding vowel, making comparison to the recorded speech easier. Vowels
were synthesised using the vowel editor function in Praat (Boersma & Weenink, 2016) which
generates a vowel from inputted formant values as well as FO and duration parameters.
Consistent with Niedzielski (1999), Hay et al. (2006), Hay and Drager (2010), and Lawrence

(2015), F3 was not manipulated in any way.

3.4 Procedure

3.4.1 Priming

Participants completed the perception task in one of three conditions: Australian, New
Zealand and a control. Priming for the conditions was cued by the presence of stuffed toy
koalas (Australian) or kiwis (New Zealand) with the control group exposed to no toys. Primes

consisted of two koalas and two kiwis of approximately equivalent combined size.
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Figure 3.4. Stuffed toy koalas and kiwis used in the experiment.

To introduce the prime, the experimenter went to a drawer in the room where the experiment
was taking place to find the headphones required for the task. The headphones were ‘found’
under the stuffed toys. The experimenter mentioned the toys were being used in another
experiment and placed them on the table, in the participant’s line of sight, where they
remained for the duration of the experiment. The toys were placed at approximately arm’s
length from the participant, alongside the laptop being used for the task. The intention was to
draw attention to the prime, ensuring it had been seen, without making it obvious that the toy
was related in any way to the experiment. This was similar to the procedure used in Hay and
Drager (2010) where the experimenter ‘found’ the toys in a cupboard containing response

sheets.

None of the previous iterations of the experiment had used a control, however, it was deemed
important for a group to complete the perception task in an un-primed context. This would
allow us to determine if the New Zealand and Australian primes were both producing an
effect and, if so, which effect was the strongest. For example, there is no way of knowing

whether the New Zealanders participating in New Zealand condition of the Hay et al. (2006)
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experiment were influenced in any way by the presence of the label New Zealand, or if the
divergence shown in responses to KIT and TRAP vowels was a result of participants in the
Australian condition alone. Further, a control group would also allow us to determine how
accurate participants were at the task without having to account for a priming effect. This
would provide a more definitive baseline of responses, revealing any perceptual biases or

idiosyncrasies in token selection that may influence results beyond the prime.

Each participant completed the task individually and in the same sound attenuated room. The
room layout was identical for all participants and contained no other potential regional
primes. Thus, the only difference between the conditions was the presence of the prime itself
(or lack of prime in the control condition). All participants interacted with the same
experimenter — a 29-year-old male, born in New Zealand who had moved to Australia at age
10 — therefore any potential priming effect from the experimenter was consistent for all
participants. The experimenter was the author of the present thesis and therefore was aware of

the hypotheses being tested.

3.4.2 Perception task

Consistent with Hay et al. (2006) and Hay and Drager (2010), participants were told the
purpose of the experiment was to determine the accuracy of synthesised vowel sounds. Each
participant was told they would be hearing a sentence of recorded human speech with an
identified target word and then some synthesised vowel sounds. Participants were instructed

to select the vowel sound they believed was the closest match to the vowel in the target word.

The perception task consisted of a familiarisation phase and an experimental phase. Prior to
the experimental phase each participant was given three practice questions to familiarise them
with the task. Practice questions presented in the same way as in the experimental phase but
used a different recorded speaker. To reduce any potential priming effect from another voice,

practice questions used recorded speech of the main experimenter referred to in Section 3.4.1.
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Practice questions used non-target vowels: Ausk /3:/ and /e/ and contained no instances of
KIT, DRESS or TRAP vowels. This would ensure participants had no exposure to either the
speaker or recorded examples of the main target vowels prior to the experimental phase. The
first practice question was used to guide participants through the task step-by-step.
Participants were informed that they would hear a sentence, followed by six isolated
synthesised vowel sounds, and then a selection screen would appear. Presentation of a further
two practice questions was identical to that of the main task (outlined below in Figure 3.4).
No feedback was given for the practice questions although participants were able to ask the
experimenter, who was present and visible but in an adjacent room, for clarification on any
part of the task. Participants were not provided with any information about the speaker in

either the familiarisation or experimental phase.

In the experimental phase, participants were again informed on screen that for each question
they would hear a sentence once, followed by the six isolated synthesised vowel sounds and
then a selection screen would appear. Participants heard each sentence while it was
simultaneously presented as text on-screen. In the written form, the phrase-final word was
bold and underlined, identifying it as the target. The sentence remained visible for the
duration of the recorded sentence plus an additional 2000ms. Immediately following, each
180ms continuum token was played with its corresponding number visible. The number
remained on screen for an additional 820ms. Thus the entire continuum was 6000ms (6 tokens
x 1000ms). Stimuli timing was piloted and feedback indicated the presentation of stimuli was

suitable for the task. The experimental procedure is illustrated in Figure 3.4.
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Figure 3.5. lllustration of experimental procedure.

Participants made their selection by pressing the corresponding number key on a keyboard
upon the presentation of a selection screen, which displayed the numerals 1-6. Participants
were not able to make a selection until after all six continuum tokens had been played and the
selection screen was displayed. Any key press by the participant prior to the selection screen
had no effect on the experiment. Reaction time was measured from the appearance of the
selection screen (which signified when participants could make a selection), however,
participants were not explicitly given any instructions regarding selection speed. Once a
selection was made, the task continued with the next sentence. Presentation of the synthesised
tokens with a visual numeric label differs slightly from Hay et al. (2006) and Hay and Drager
(2010) who used spoken numbers preceding each token to label the steps. Visual labelling
was preferred as it reduced any additional priming effect from the token labels. This was
particularly important for label six, which contains a KIT vowel and pronunciation of the word
is regarded as a highly salient identifier of NZE when compared with AusE. In Lawrence
(2015), continuum tokens were represented by dots, rather than numbers. However, it is likely

that this would complicate token identification.
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Sentences were presented in two blocks. Each block contained all 30 stimuli sentences,
therefore participants heard each target word once per block and twice in total. Sentences
were presented once with the continuum tokens played in order from token 1 to token 6
(NZE-like to exaggerated AuskE), and once with the token order reversed (exaggerated Ausk
to NZE-like). The reverse-order continua were still presented to the participant labelled from
1-6. In other words, items labelled 1 in the original order were the most NZE-like and those
labelled 1 in the reverse order were the most AusE-like (exaggerated) tokens. This was
intended to discourage any potential selection patterning by varying the position of the
synthesised version of the speaker’s vowel, as well as highly centralized or peripheral
variants. In each block, half of the sentences were presented with their continua in the original
order and half with their continua in reversed order. Those sentences presented with their
continuum in the original order in the first block would be presented with their continuum in
reverse-order in the second block, and vice versa. Although the two blocks were identical for
all participants, presentation order of sentences was randomised. Full lists of continuum order
are presented in Appendix B. Figure 3.5 illustrates the continuum for hit in the original
presentation order and Figure 3.6 illustrates the continuum for hit when presented in the

reversed order.
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The perception task was presented on a Sony Vaio laptop using the E-Prime 2.0 software
(Psychology Software Tools, 2012). All participants used the same pair of Sennheiser HD

461i closed over-ear headphones and were able to adjust volume to a comfortable level.

Following the perception task, participants completed two questionnaires, both modelled on
those used in Hay et al. (2006) and Sanchez et al. (2015). The first concerned the participant’s
impressions of the speaker’s age, nationality, occupation and education level. The second was
designed to assess participant’s level of exposure to New Zealand and NZE. Responses to this
questionnaire were used to identify participants who had frequent exposure to NZE.

Questionnaires are presented in Appendix C.

3.5 Data analysis

A total of 2580 token selections were recorded. This total represents 60 selections from each
of the 43 participants. While participants were not given any explicit instruction regarding
response time, we elected to exclude any selection that was three standard deviations longer
than the mean response time for each participant. This was deemed necessary due to a small
number of selections that took an unreasonably long time. In total, five selections, all having a
reaction time of 9798ms or longer, were excluded. Reaction time for all remaining selections
was 8264ms or less. This resulted in a total data set of 2575 selections to be used in analysis.

Table 3.3 outlines the distribution of selections according to vowel and condition.

Table 3.3. Total selections recorded for KIT, DRESS and TRAP vowels across all conditions.

KIT DRESS TRAP Total
Australia 279 279 280 838
New Zealand 299 300 298 897
Control 280 280 280 840
Total 858 859 858 2575

38



3.5.1 Data coding

Token selections for all participants, including reaction time, were extracted from E-prime.
Individual selections were represented by a number from 1-6, corresponding to the actual
token selected by the participant. For those trials presented in reverse order, selections were
re-coded (i.e. 1 => 6, 2 => 5, etc.). This meant that coding of selections was consistent
according to the acoustic features of the selected token (i.e. F1 and F2), rather than its
numeric label. Each selection was also coded according to whether it was in response to a

continuum presented in the original order or reversed order.

Relevant demographic information about each participant was also collated. For the purposes
of analysis, age and gender were not included in any models as all participants were female

and aged 18-27.

Socioeconomic Index scores (SEI) for each participant were calculated from the
Socioeconomic Index for Australia (McMillan, Beavis, & Jones, 2009). Due to participants’
age, SEI scores represent an average of the participants’ parents SEI score, which is a
representation of either their occupation or highest level of education on a 0-100 scale. Both
parents’ occupations were used. Where no occupation was provided or the parent was not
actively employed, highest level of education was used, as recommended in McMillan et al.
(2009). The range of SEI scores for the participants in the present study was 29.9 to 90.75.

Mean SEI was 61.83 with a standard deviation of 17.60.

Responses to the second questionnaire were used to create a NZE Exposure Score (NZES)
intended to weight a participant’s likely exposure to, or familiarity with, NZE. This score was
custom designed for the present study. A maximum score of 13 points was possible. Points

were allocated as follows:
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Participant had been to NZ 2pts
For longer than one month 2pts
Since the beginning of 2015 2pts
Participant personally acquainted with New Zealanders 2pts
Participant came into personal contact with:

1-5 New Zealanders per week 2pts

6-10 New Zealanders per week 3pts

More than 10 New Zealanders per week 4pts
Participant could name some NZ media 1pt

3.5.2 Statistical analysis

To test the influence of the priming condition on token selection we used a linear mixed
effects model (Baayen, 2008). Token selection was the dependent variable. Random effects
were speaker and word. Fixed effects included experimental condition (Australia, New
Zealand and control), participant SEI, participant NZES and continuum presentation order
(original and reversed). Collinearity was observed between the SEI and NZES. Although SEI
was found to be a significant effect in Hay et al. (2006) and Hay and Drager (2010) it was
suggested that SEI was a predictor of New Zealanders experience with Aust. As we created a
metric to score our participants’ exposure to NZE — the NZES — we elected to remove SEI
from the model. In addition, it was necessary to include the NZES as our third hypothesis was

that exposure to NZE would be a significant effect.

The model was fit to the data using the Ime4 library (Bates, Meaechler, & Bolker, 2011) in R
(R Core Team, 2016). Significance was calculated using Satterthwaite’s (1946)
approximations to degrees of freedom using the ImerTest library (Kuznetsova, Brockhoff, &

Christensen, 2013).

We also fit a linear fixed effects regression model to our data, similar to the method reported
in Hay et al. (2006) and Hay and Drager (2010). This allowed us to compare our results more
directly with previous analyses. Predictor variables were experimental condition (Australia,
New Zealand and control), participant NZES and continuum presentation order (original and
reversed). This model does not treat subject and word as random effects.
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4. Results

4.1 Introduction

This chapter presents the results from the matching task and post-task questionnaires. First, in
Section 4.2 we will present descriptive results from the raw data. Responses to the post-task
questionnaire will be provided in Section 4.3. Following, the results of the linear mixed
effects model will be reported in Section 4.4. Statistical analysis allowed us to examine
whether any observed trends in token selection were significant and establish whether there

was any support for the hypotheses.
The hypotheses being tested were:

H1. The stuffed toys will influence participants’ selections in the vowel matching task. Those
AusE-speaking participants exposed to the New Zealand prime (stuffed toy Kiwis)
should select continuum tokens that represent more NZE-like vowels than those

exposed to the Australian prime (stuffed toy koalas).

H2.Responses to KIT vowels will exhibit the most variability between the Australian and New

Zealand conditions. However,

H3.The priming effect will be limited to those participants who indicate some level of

familiarity to New Zealand and NZE.

4.2 Descriptive results

Table 4.1 shows mean token selection from all participants for KiT, DRESS and TRAP vowels in
the Australian and New Zealand conditions only. These represent the two priming conditions
which were the primary focus of this study. Table values represent mean token selections. A
value of 1 represents the most NZE-like vowel, 4 represents the vowel synthesised from the

F1 and F2 values of the speaker’s actual vowel production, and 6 represents the most
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exaggerated Ausk vowel. Although tokens 5 and 6 represent exaggerated Ausk vowels, for
clarity, higher token numbers will be referred to as more Ausk-like and lower token numbers

as more NZE-like for the remainder of this analysis.

Table 4.1. Mean token selection for target vowels, Australian and New Zealand conditions.

Condition KIT DRESS TRAP
Australia 521 3.15 3.39
New Zealand 5.25 3.09 3.51

Overall, selections do not appear to reflect a shift in perception consistent with the priming
condition. It was predicted that participants in the New Zealand condition would select more
NZE-like tokens, which would be represented by lower numbered tokens, than those in the
Australian condition. However, the predicted effect only occurred for DRESS vowels. For both
KIT and TRAP vowels, participants in the New Zealand priming condition selected more Ausk-
like tokens than those in the Australian condition. It was also predicted that, consistent with
Hay et al. (2006) and Hay and Drager (2010), any observed shift would be most likely to

occur for target words containing a KIT vowel. This effect is not evident in our data.

As previous experiments did not use a control, we had no expectations regarding whether
token sections in the Australian condition should be different to a control (i.e. more AusE-
like) or consistent with a control (i.e. the Australian priming condition having no effect on
Australian participants). However, we could assume that selections in the control condition
represent a baseline of responses made in an un-primed context. Thus those in the New
Zealand condition should have selected lower numbered tokens than those in the control and
those in the Australian condition may have selected higher numbered tokens. This prediction
only holds for responses to KIT and DRESS vowels in the Australian condition where
participants selected, on average, more AusE-like tokens than in the control. Mean token
selections for all vowels in the New Zealand condition represent more AusE-like vowels than

selections in the control condition. Table 4.2 outlines the mean token selections for all vowel
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contexts in each of the three conditions, as well as the mean token selection across each

condition and vowel. Figure 4.1 illustrates how the mean token selections in each of the three

conditions compare within each vowel context.

combined order

KIT

combined order

DRESS

combined order

TRAP

Figure 4.5. Mean token selections in each condition for KIT, DRESS and TRAP vowels.

On average, for each of the three target vowels, participants selected tokens that represent

more phonetically raised and fronted vowels than the speaker’s synthesised vowels. This

Table 4.2. Mean token selection — all conditions.

Condition KIT DRESS TRAP Total
Australia 521 315 339 391
New Zealand 5.25 3.09 351 3.95

Control 500 3.06 341 3.82
Total 515 3.10 3.44 3.90
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explains why the mean token selection for KIT (5.15) was so different to the mean selections

for DRESS (3.10) and TRAP (3.44). For KIT vowels, higher token numbers represent raised and

fronted variants (more AusE-like) however, for the DRESS and TRAP vowels, lower token

numbers represent raised and fronted variants (more NZE-like). Figure 4.2 provides a visual

representation of the major trends in our data. This shows that token selections for KIT vowels
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are higher overall than for both DRess and TRAP as well as showing that token selections made

when the continuum was presented in reversed order are generally more Ausk-like.
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Figure 4.2. Major data trends. Vertical lines illustrate the levels for each factor. Grand mean for the
data set is represented by the horizontal line. Vertical axis represents mean token selection.

4.2.1 Token selection

In no vowel context was the synthesised version of the speaker’s recorded vowel (token 4) the
statistical mode. Token 4 was the second most frequently selected token for DRESS (27.12%)
and TRAP (31.00%) vowels, although for KIT vowels, token 4 was only selected 14.22% of the
time across the three conditions. Overall, 72.78% of token selections were either token 3
(30.41%), 4 (24.12%), or 5 (18.25%) indicating that participants did typically select tokens
that were acoustically similar to the speaker’s vowel. Across all trials, there were only 42

selections (1.63%) of token 1, the most NZE-like token, which suggests this was not
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considered a plausible candidate for any of the three vowels. Similarly, for DRESS and TRAP

vowels, token 6 received only 1.86% of selections. However, token 6 was considered a

plausible candidate by participants for KIT vowels, receiving 39.74% of selections across the

three conditions. Tables 4.3 and 4.4 outline the distribution of token selections for each vowel

in the three conditions.

Table 4.3. Distribution of token selections by vowel and condition — selection totals.

1
KIT AU 0
KITNZ 1
KITC 0
DRESS AU 7
DRESS NZ 8
DRESS C 5
TRAP AU 6
TRAP NZ 7
TRAPC 8
Total 42

2
0
4
5
41
51
65
45
40
35
286

3
8
2
18
145
151
129
108
106
116
783

4
44
27
51
75
87
71
85
94
87

621

5
109
143
105

11
1
9

28

40

24

470

6
118
122
101

0

2

1

8

11
10
373

Total
279
299
280
279
300
280
280
298
280

2575

Table 4.4. Distribution of token selections by vowel and condition — percentage.

1
KIT AU 0.00
KITNZ 0.33
KITC 0.00

DRESS AU 2.51
DRESSNZ  2.67
DRESS C 1.79
TRAP AU 2.14
TRAP NZ 2.35
TRAPC 2.86
Total 1.63

2
0.00
1.34
1.79

14.70
17.00
23.21
16.07
13.42
12.50
11.11

3
2.87
0.67
6.43

51.97
50.33
46.07
38.57
35.57
41.43
30.41

4
15.77
9.03
18.21
26.88
29.00
25.36
30.36
31.54
31.07
24.12

5
39.07
47.83
37.50

3.94
0.33
3.21
10.00
13.42
8.57
18.25

6
42.29
40.80
36.07

0.00
0.67
0.36
2.86
3.69
3.57
14.49

Total
100
100
100
100
100
100
100
100
100
100
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4.2.2 KIT vowels

For KIT vowels, selections favoured the two exaggerated Ausk tokens, 5 and 6. These two
tokens represent 73.57% of selections in the control condition, 81.36% in the Australian
condition and 88.63% in the New Zealand condition. The more NZE-like tokens, 1 and 2,

were only selected 10 times across all three conditions, representing 1.17% of selections.

Mode token selection did shift between conditions (token 6 in the Australian condition and
token 5 in the New Zealand and control conditions). This suggests a slight shift towards more
exaggerated Ausk token selections in the Australian condition. Overall selections for KIT

vowels are shown in Figure 4.3.

Overall Results for KIT

50

condition
. Australia
. control
New Zealand
| I
T T T T T
2 3 4 5 5]

]
o
L

percent perceived
8
i

D_.

token number

Figure 4.3. Token selections for KIT vowels — all conditions. Lower numbers represent more NZE-like
tokens.
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4.2.3 DRESS vowels
For DRESS vowels, selections favoured tokens 2, 3 and 4. Unlike selections made for KIT
vowels, which were almost exclusively the exaggerated Ausk tokens 5 and 6, for DRESS

vowels, only 2.79% of selections were token 5 or 6.

The mode selection for DRESS vowels in all three conditions was token 3. Participants in the
New Zealand condition did select slightly more NZE-like tokens than those in the Australian
condition. However, participants in the control condition selected even more NZE-like tokens

than those in the New Zealand condition. Overall selections for DRESS vowels are shown in

Figure 4.4.
Overall Results for DRESS

a0+

40+
B
2 30 condition
E .Australia
..? . contral
E Mew Zealand
a20*

10+

. B

1 2 3 4 5 6
token number

Figure 4.4. Token selections for DRESS vowels — all conditions. Lower numbers represent more NZE-
like tokens.
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4.2.4 TRAP vowels
Similar to DRESS vowels, selections for TRAP vowels favoured tokens 2, 3 and 4. The mode
selection for TRAP vowels in all three conditions was token 3. Participants in the New Zealand

condition selected slightly more AusE-like tokens than those in the Australian condition.

On average, across the three conditions, participants were also the most likely to select the
synthesised variant of the speaker’s token for TRAP vowels (31.00%). For KIT, this figure is

14.22%, and for DRESS, 27.12%. Overall selections for TRAP vowels are shown in Figure 4.5.

Overall Results for TRAP

condition
. Australia
. control
MNew Zealand
1 T T v
3 4 5 5]

token number

percent perceived
s
A

.
T T
1 2

Figure 4.5. Token selections for TRAP vowels — all conditions. Lower numbers represent more NZE-
like tokens.

4.2.5 Summary
These descriptive results indicate that the predicted shift in token selection did not occur
between priming conditions for KIT and TRAP vowels. Participants in the New Zealand

condition tended to select more AusE-like tokens than those in the Australian condition. For
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DRESS vowels, it was found that participants in the New Zealand condition selected more
NZE-like vowels. However, for all three vowel contexts, participants in the control condition

selected more NZE-like tokens than those in the New Zealand condition.

4.3 Post-task questionnaires

In the post-task questionnaires (see Appendix C), participants were required to answer forced-
choice questions relating to the speaker’s gender, age, education level, and a free-response
question about the speaker’s nationality. All listeners were able to correctly identify the
speaker as male. Only half (51.16%) of participants were able to correctly judge which age
range the speaker belonged to (the speaker was 19). Participants were generally correct when
asked about the speaker’s highest level of education, with 71.11% selecting ‘university
degree’. Responses to the speaker age and education questions are outlined in Tables 4.5 and

4.6.

Table 4.5. Responses to forced-choice question regarding speaker’s age — the speaker was 19.

Age range Number selected % Selected

18-25 22 51.16
26-35 17 39.53
36-45 4 9.30

Table 4.6. Responses to forced-choice question regarding speaker’s highest level of education.

Education Number selected %o Selected
Primary School 0 0.00
High School 1 2.32
Trade Certificate/ TAFE 1 2.32
College Diploma 4 9.30
University Degree 32 71.11
Postgraduate Degree 5 11.63
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4.3.1 Speaker origin

Some variation in participant response was observed in the free-choice question requiring
participants to state where they believed the speaker was from. Participants were less likely to
identify the speaker as ‘Australian’ in the New Zealand condition (73.33%) than in the
Australian (92.86%) or control conditions (85.71%). However, as only one participant in the
New Zealand condition responded New Zealand, it is unlikely that the presence of the kiwis
had a direct influence on participants’ belief about the speaker’s nationality. In addition, one
participant in the control condition also responded ‘New Zealand’. It is possible that the kiwis
lead participants to guess the speaker was not Australian, however, given the relatively small
sample in each condition (n = 14-15) it would seem more likely that this is normal variance or

uncertainty. Responses to speaker nationality are presented in Table 4.7.

Table 4.7. Nationality attributed to the speaker by participants.

Condition . Response .
Australia New Zealand Other Total % Australia
Australia 13 1 14 92.86
New Zealand 11 1 3 15 73.33
Control 12 1 1 14 85.71

4.3.2 New Zealand Exposure Score

Responses to the post-task questionnaires were also used to assess participant’s likely level of
exposure to NZE. Overall, 30.23% of participants had been to New Zealand, and all had done
so in the last ten years. 30.23% of participants answered that they were personally acquainted
with New Zealanders (not all these participants had been to New Zealand). Almost half of the
participants responded that they spoke with New Zealanders on a weekly basis, 44.19% spoke
with 1-5, and 4.65% spoke with ten or more. However, 51.16% responded that they speak
with no New Zealanders on a weekly basis. Only 16.28% of respondents could name any

New Zealand media they had recently seen or heard.
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Using the metric described in Section 3.4.1, each participant was given a New Zealand
Exposure Score (NZES) between 0 and 13. Participants scored from 0 to 12 points. The mean
score across all participants was 2.71 (sd = 3.01). Distribution of participant scores is outlined

in Figure 4.6.

Distribution of New Zealand Exposure Scores
0.25=

0.20~

0.05-

. ' . . ' :
0.0 25 5.0 7.5 10.0 12.5
NZES

Figure 4.6. Distribution of New Zealand Exposure Scores.

4.4 Statistical Analysis

Model outputs from the linear mixed effects analysis are presented below in Tables 4.8-4.13.
Regarding the first and second hypotheses — that token selection would differ between the
Australian and New Zealand conditions and this would be most evident with KIT vowels —no
main effect of condition was found. There was no significant difference between selections in
the Australian and New Zealand conditions for any of the three target vowels (KIT, DRESS and
TRAP). Further, no significant difference was found between token selections in the control

condition and either primed condition for any of the three target vowels. Thus, the first and
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second hypotheses were not supported by our analysis. In addition, the third hypothesis was

also not supported, as no effect of NZES was found.

Table 4.8. Fixed effects for KIT selections with Australia as default condition.

Estimate  Std. error df t value Pr(>|t])
(Intercept) 4.93 0.13 41.90 37.06 <0.001 ***
condition = control -0.23 0.14 39.00 -1.59 0.12
condition = NZ 0.03 0.14 39.00 0.25 0.80
order = reversed 0.49 0.05 805.10 9.73 < 0.001 ***
NZES 0.01 0.02 39.00 0.81 0.42

Table 4.9. Fixed effects for KIT selections with control as default condition.

Estimate  Std. error df t value Pr(>it|)
(Intercept) 4.70 0.14 44.00 33.64 <0.001 ***
condition = NZ 0.26 0.14 39.00 1.88 0.07.
condition = Aus 0.22 0.14 39.00 1.59 0.12
order = reversed 0.49 0.05 805.10 9.73 < 0.001 ***
NZES 0.01 0.02 39.00 0.81 0.42

Table 4.10. Fixed effects for DRESS selections with Australia as default condition.

Estimate  Std. error df t value Pr(>[t|)
(Intercept) 2.94 0.11 34.60 26.43 <0.001 ***
condition = control -0.10 0.11 39.00 -0.94 0.36
condition = NZ -0.07 0.11 39.00 -0.61 0.55
order = reversed 0.36 0.05 806.00 7.17 < 0.001 ***
NZES 0.01 0.01 39.00 0.88 0.38

Table 4.11. Fixed effects for DRESS selections with control as default condition.

Estimate  Std. error df t value Pr(>[t)
(Intercept) 2.84 0.11 37.40 24.43 < 0.001 ***
condition = NZ 0.04 0.11 39.00 0.35 0.73
condition = Aus 0.10 0.11 39.00 1.59 0.36
order = reversed 0.36 0.05 806.00 7.17 < 0.001 ***
NZES 0.01 0.01 39.00 0.88 0.38
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Table 4.12. Fixed effects for TRAP selections with Australia as default condition.

Estimate  Std. error df t value Pr(>|t])
(Intercept) 3.28 0.17 46.70 19.23 <0.001 ***
condition = control 0.004 0.19 39.00 0.02 0.98
condition = NZ 0.12 0.19 39.00 0.62 0.54
order = reversed 0.13 0.06 805.00 2.13 0.03*
NZES 0.02 0.02 39.00 0.72 0.48

Table 4.13. Fixed effects for TRAP selections with control as default condition.

Estimate  Std. error df t value Pr(>[t|)
(Intercept) 3.28 0.18 47.50 18.20 <0.001 ***
condition = NZ 0.11 0.19 39.00 0.60 0.55
condition = Aus -0.004 0.19 39.00 -0.02 0.99
order = reversed 0.13 0.06 805.00 2.13 0.03 *
NZES 0.02 0.02 39.00 0.72 0.42

However, as shown in the above tables we did find a significant effect of presentation order,
with participants selecting higher numbered tokens when the continuum order was reversed
for all vowels and conditions. That is, participants selected more AusE-like tokens when the
continuum presented the most AusE-like token first, and the most NZE-like token last. Model

predictions for the reversing effect from continuum order are presented in Figures 4.7-4.9.

KIT vowels
Effect of Order
p < 0.001

5.6 o -

5.4

52

response

5.0 4

4.8 1 -

T T
original reversed

order

Figure 4.7. Model predictions for the effect of continuum order — KIT. Vertical axis represents mean
token selection.
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Figure 4.9. Model predictions for the effect of continuum order — TRAP.
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Figure 4.8. Model predictions for the effect of continuum order — DRESS. Vertical axis represents
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mean token selection.
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4.4.1. Fixed effects model

Model outputs from the linear fixed effects regression analysis are presented below in Tables
4.14-4.19. This analysis did reveal a significant difference in token selections for KIT vowels
between the control condition and the Australian and New Zealand conditions. Although this
significant effect was found, this type of analysis does not account for the fact that responses
come from different individuals and as such, may overstate the variance between conditions.
Crucially, even this fixed effects model does not show a significant difference between the

Australian and New Zealand conditions.

Interestingly, this model only found a significant effect of continuum presentation order with
DRESS vowels, although there is a trend with TRAP vowels. A significant effect of NZES in KIT

vowels was also found, with a higher NZES predicting more AusE-like token selections.

Table 4.14. Fixed effects for KIT selections with Australia as default condition — linear fixed effects
regression model.

Estimate  Std. error t value Pr(>it|)
(Intercept) 4.93 0.06 80.65 <0.001 ***
condition = control -0.23 0.07 -3.18 0.001 **
condition = NZ 0.04 0.07 0.50 0.62
order = reversed 0.01 0.01 1.61 0.11
NZES 0.49 0.06 8.61 < 0.001 ***

Table 4.15. Fixed effects for KIT selections with control as default condition — linear fixed effects
regression model.

Estimate  Std. error t value Pr(>[t|)
(Intercept) 4.70 0.06 72.71 <0.001 ***
condition = NZ 0.26 0.07 3.76 <0.001 ***
condition = Aus 0.23 0.07 3.18 0.002 **
order = reversed 0.01 0.01 1.62 0.11
NZES 0.49 0.06 8.61 < 0.001 ***
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Table 4.16. Fixed effects for DRESS selections with Australia as default condition — linear fixed effects

regression model.

Estimate
(Intercept) 2.94
condition = control -0.10
condition = NZ -0.06
order = reversed 0.36
NZES 0.01

Std. error

0.06
0.07
0.07
0.05
0.01

t value Pr(>|t[)
50.14 < 0.001 ***
-1.50 0.14
-0.96 0.34
6.64 < 0.001 ***
1.45 0.15

Table 4.17. Fixed effects for DRESS selections with control as default condition — linear fixed effects

regression model.

Estimate
(Intercept) 2.84
condition = NZ 0.04
condition = Aus 0.10
order = reversed 0.36
NZES 0.01

Std. error

0.06
0.07
0.07
0.05
0.01

t value Pr(>|t|)
45.74 < 0.001 ***
0.57 0.57
1.50 0.14
6.64 < 0.001 ***
1.45 0.15

Table 4.18. Fixed effects for TRAP selections with Australia as default condition — linear fixed effects

regression model.

Estimate
(Intercept) 3.28
condition = control 0.004
condition = NZ 0.12
order = reversed 0.13
NZES 0.02

Std. error

0.08
0.09
0.09
0.07
0.01

t value Pr(>it|)
42.84 < 0.001 ***
0.04 0.97
1.35 0.18
1.87 0.06 .
1.57 0.12

Table 4.19. Fixed effects for TRAP selections with control as default condition — linear fixed effects
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regression model.

Estimate
(Intercept) 3.28
condition = NZ 0.11
condition = Aus -0.004
order = reversed 0.13
NZES 0.18

Std. error

0.08
0.09
0.09
0.07
0.01

t value Pr(>|t|)
40.43 < 0.001 ***
1.31 0.19
-0.04 0.97
1.87 0.06 .
1.57 0.12



4.5 Ordering effect

As the presentation order of continuum tokens was found to be a significant factor in token
selection in our mixed effects model, this section provides a comparison of token selections in
the original and reversed order (details about the two presentation orders can be found in
Section 3.3.2). As a consequence of this ordering effect, it was deemed necessary to provide
an analysis of selections when the continua was presented in the original order only (Section
4.5.1). This enabled a more appropriate comparison of findings with those of previous studies
(Hay & Drager, 2010; Hay et al., 2006: Niedzielski, 1999; Lawrence, 2015) who presented all

continua in a consistent order that is equivalent to the original order in the present experiment.

Tables 4.20 and 4.21 show how the mean token selection in each vowel condition differs
between continua presented in the original order and those presented in reversed order. The
selection values in Table 4.21 represent recoded data (recoding details are outlined in Section
3.4.1 and data in the remainder of this chapter is always recoded unless stated otherwise).
Selection values in Table 4.22 represent the actual token selection made by participants.
Recoding of selections for the continua in reversed order was necessary to allow for

comparison of token selections that represent equivalent synthesised vowels.

Table 4.20. Mean token selection — all conditions, original order.

KIT DRESS TRAP
Australia 4.99 3.02 3.39
New Zealand 5.02 2.89 3.44
Control 4,71 2.86 3.28
Total 491 2.92 3.37

Table 4.21. Mean token selection — all conditions, reverse order (recoded).

KIT DRESS TRAP
Australia 5.43 3.28 3.38
New Zealand 5.48 3.30 3.59
Control 5.28 3.26 3.54
Total 5.40 3.28 3.50
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Table 4.22. Mean token selection — all conditions, reverse order (actual selection).

KIT DRESS TRAP

Australia 1.57 3.72 3.62
New Zealand 1.52 3.70 3.41
Control 1.72 3.74 3.46
Total 1.60 3.72 3.50

The values in Tables 4.20 and 4.21 indicate participants selected higher numbered tokens,
representing more AusE-like vowels, when a continuum was presented in reversed order. This

is true in all vowel contexts except TRAP vowels in the Australian condition.

These data suggest that if a participant selected, for example, token 5 as the best match to the
target vowel in the sentence ‘The new movie was a huge summer hit’, when the continuum
was presented in the original order, they were not necessarily selecting the equivalent token 2
when the continuum was presented in reverse order. Instead, participants were more likely to
select the more AusE-like token 1 (i.e. token 6 in the original order). Table 4.23 outlines the
distribution of token selections in original order only for each vowel in the three conditions
and Table 4.24 outlines the distribution in reversed order only. Tables 4.25 and 4.26 display

these distributions as percentages.

Table 4.23. Distribution of token selections in original order only by vowel and condition — selection

totals.

1 2 3 4 5 6 Total
KIT AU 0 0 6 31 61 41 139
KITNZ 1 2 2 19 89 36 149
KITC 0 2 14 37 56 31 140
DRESS AU 6 25 74 28 6 0 139
DRESS NZ 7 31 84 28 0 0 150
DRESS C 3 40 74 20 3 0 140
TRAP AU 2 22 49 55 10 2 140
TRAP NZ 4 20 50 59 14 2 149
TRAP C 7 14 67 41 7 4 140
Total 30 156 420 318 246 116 1286

58



Table 4.24. Distribution of token selections in reversed order only by vowel and condition — selection
totals.

KIT AU
KITNZ
KITC
DRESS AU
DRESS NZ
DRESS C
TRAP AU
TRAP NZ
TRAPC
Total

Table 4.25. Distribution of token selections in original order only by vowel and condition —

KIT AU
KITNZ
KITC
DRESS AU
DRESS NZ
DRESS C
TRAP AU
TRAP NZ
TRAPC
Total

Table 4.26. Distribution of token selections in reversed order only by vowel and condition —

KIT AU
KITNZ
KITC
DRESS AU
DRESS NZ
DRESS C
TRAP AU
TRAP NZ
TRAPC
Total

1
0
0
0
1
1
2
4
3
1
12

1
0.00
0.67
0.00
4.32
4.67
2.14
1.43
2.68
5.00
2.33

0.00
0.00
0.00
0.71
0.67
1.43
2.86
2.01
0.71
0.93

130

2
0.00
1.34
1.43

17.99
20.67
28.57
15.71
13.42
10.00
12.13

2
0.00
1.33
2.14

11.43
13.33
17.86
16.43
13.42
15.00
10.09

363

4
13
8
14
a7
59
51
30
35
46
303

percentage.

3 4
432 2230
1.34  12.75

10.00 26.43
53.24 20.14
56.00 18.67
52.86 14.29
35.00 39.29
33.56 39.60
47.86 29.29
32.66 24.73

percentage.

3 4
1.43 9.29
0.00 5.33
2.86  10.00

50.71 33.57
44.67  39.33
39.29 36.43
4214 2143
3758 23.49
35.00 32.86
28.16 23.51

5
48
54
49

5

1

6
18
26
17

224

5
43.88
59.73
40.00

4.32

0.00

2.14

7.14

9.40

5.00
19.13

34.29
36.00
35.00
3.57
0.67
4.29
12.86
17.45
12.14
17.38

6
29.50
24.16
22.14

0.00
0.00
0.00
1.43
1.34
2.86
9.02

6
55.00
57.33
50.00

0.00
1.33
0.71
4.29
6.04
4.29
19.94

Total
140
150
140
140
150
140
140
149
140

1289

Total
100
100
100
100
100
100
100
100
100
100

Total
100
100
100
100
100
100
100
100
100
100
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Figures 4.10 and 4.11 compare token selections between the original and reversed
presentation orders for KIT vowels. For KIT vowels, the mode token selection shifts from
token 5 to token 6 in all conditions. Token 6 was selected 25.23% of the time in the original
order but 54.19% of the time in the reversed order. Selections for tokens other than 5 or 6 are

28.97% in original order and 10.70% in the reversed.
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KIT — Original Order Only
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Figure 4.10. Token selections for KIT vowels — all conditions, original order only. Lower numbers
represent more NZE-like tokens.

KIT — Reverse Order Only
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Figure 4.11. Token selections for KIT vowels — all conditions, reverse order only. Lower numbers
represent more NZE-like tokens.
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Figures 4.12 and 4.13 compare token selections between the original and reversed
presentation orders for DRESS vowels. The most obvious change in selection preference is

token 4, which accounts for 17.72% of selections in the original order and 36.51% in the

reversed order.
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DRESS - Original Order Only
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Figure 4.12. Token selections for DRESS vowels — all conditions, original order only. Lower numbers

represent more NZE-like tokens.

DRESS - Reverse Order Only
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Figure 4.13. Token selections for DRESS vowels — all conditions, reverse order only. Lower numbers

represent more NZE-like tokens.
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Figures 4.14 and 4.15 compare token selections between the original and reversed
presentation orders for TRAP vowels. For the two priming conditions (Australia and New
Zealand) the mode token selection shifts from token 4 in the original order to token 3 in the
reversed. However, for selections made in the control condition, the mode is token three for

both presentation orders but the proportion of selection lowers from 47.86% to 35.00%.
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TRAP - Original Order Only
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Token selections for TRAP vowels — all conditions, original order only. Lower numbers
represent more NZE-like tokens.

TRAP — Reverse Order Only

40 4

w
o
I

percent perceived
3
:

0_

condition
W rustralia
[ control
New Zealand

1 2 3 4 5 6
token number

Figure 4.15. Token selections for KIT vowels — all conditions, reverse order only. Lower numbers

represent more NZE-like tokens.
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4.6 Analysis of results from original order

We fit the same linear mixed effects model used for the main analysis to the original order
data only with presentation order removed from the fixed effects. Model outputs are presented
below in Tables 4.27-4.32. Consistent with the initial analysis, no main effect of condition
was found. There was no significant difference between selections in the Australian and New
Zealand conditions for KIT, DRESS or TRAP. In addition, no significant difference was found
between token selections in the control condition and either primed condition for any of the
three target vowels. This adds further weight to the rejection of our hypotheses. Regarding
NZE exposure, a trend can be observed for DRESS vowels where a higher NZES results in

more AusE-like token selections. However, no trend is present in KIT and TRAP vowels.

Table 4.27. Fixed effects for KIT selections in original order only with Australia as default condition.

Estimate  Std. error df t value Pr(>[t|)
(Intercept) 4.93 0.17 40.54 28.66 <0.001 ***
condition = control -0.29 0.19 38.98 -1.53 0.13
condition = NZ 0.02 0.19 39.04 0.11 0.91
NZES 0.02 0.02 38.93 0.86 0.40

Table 4.28. Fixed effects for KIT selections in original order only with control as default condition.

Estimate  Std. error df t value Pr(>|t))
(Intercept) 4.64 0.18 42.45 25.55 <0.001 ***
condition = NZ 0.31 0.19 38.98 1.68 0.10
condition = Aus 0.29 0.19 38.98 1.53 0.13
NZES 0.02 0.02 38.93 0.86 0.40

Table 4.29. Fixed effects for DRESS selections in original order only with Australia as default

condition.
Estimate  Std. error df t value Pr(>|t))
(Intercept) 2.95 0.12 29.21 24.80 < 0.001 ***
condition = control -0.20 0.12 39.09 -1.60 0.12
condition = NZ -0.15 0.12 39.10 -0.28 0.21
NZES 0.03 0.02 39.02 1.90 0.06 .
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Table 4.30. Fixed effects for DRESS selections in original order only with control as default condition.

Estimate  Std. error df t value Pr(>|t|)
(Intercept) 2.76 0.12 31.94 22.13 < 0.001 ***
condition = NZ 0.04 0.12 38.97 0.35 0.73
condition = Aus 0.20 0.12 39.09 1.60 0.12
NZES 0.03 0.02 39.02 1.90 0.06 .

Table 4.31. Fixed effects for TRAP selections in original order only with Australia as default condition.

Estimate  Std. error df t value Pr(>|t|)
(Intercept) 3.31 0.18 41.17 18.24 < 0.001 ***
condition = control -0.15 0.20 39.00 -0.74 0.47
condition = NZ 0.02 0.20 39.06 0.12 0.91
NZES 0.04 0.03 39.00 1.40 0.17

Table 4.32. Fixed effects for TRAP selections in original order only with control as default condition.

Estimate  Std. error df t value Pr(>|t|)
(Intercept) 3.16 0.19 42.89 16.46 <0.001 ***
condition = NZ 0.17 0.20 39.06 0.87 0.39
condition = Aus 0.15 0.20 39.00 0.74 0.47
NZES 0.04 0.03 39.00 1.40 0.17

4.6.1 Fixed effects analysis of results from original order

We also fit the linear fixed effects regression model to original order data only. Model outputs
are presented below in Tables 4.33-4.38. A significant difference between token selections in
the control condition and the two priming conditions was found for KIT vowels and between
the Australian and control conditions in DRESS vowels. For each of these, token selections in
the control condition represent more NZE-like vowels. Again, no significant difference was
found between selection made the Australian and New Zealand conditions in any vowel
context. A significant effect is observed for NZES in the DRESS and TRAP vowel contexts

where a higher NZES results in more AusE-like token selections.
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Table 4.33. Fixed effects for KIT selections in original order only with Australia as default condition —

linear fixed effects regression model.

Estimate  Std. error t value Pr(>|t|)
(Intercept) 4.93 0.08 61.44 < 0.001 ***
condition = control -0.29 0.11 -2.78 0.006 **
condition = NZ 0.02 0.10 0.22 0.83
NZES 0.02 0.01 1.56 0.12

Table 4.34. Fixed effects for KIT selections in original order only with control as default condition —

linear fixed effects regression model.

Estimate  Std. error t value Pr(>|t|)
(Intercept) 4.64 0.09 53.85 < 0.001 ***
condition = NZ 0.31 0.10 3.07 0.002 **
condition = Aus 0.29 0.11 2.78 0.006 **
NZES 0.02 0.01 1.56 0.12

Table 4.35. Fixed effects for DRESS selections in original order only with Australia as default

condition — linear fixed effects regression model.

Estimate  Std. error t value Pr(>[t|)
(Intercept) 2.95 0.07 40.59 <0.001 ***
condition = control -0.19 0.10 -2.03 0.04 *
condition = NZ -0.15 0.09 -1.63 0.10
NZES 0.03 0.01 2.46 0.01*

Table 4.36. Fixed effects for DRESS selections in original order only with control as default condition —

linear fixed effects regression model.

Estimate  Std. error t value Pr(>|t))
(Intercept) 2.76 0.08 35.36 <0.001 ***
condition = NZ 0.04 0.09 0.46 0.65
condition = Aus 0.19 0.10 2.04 0.04 *
NZES 0.03 0.01 2.46 0.01~*

Table 4.37. Fixed effects for TRAP selections in original order only with Australia as default condition
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— linear fixed effects regression model.

Estimate  Std. error t value Pr(>|t))
(Intercept) 3.31 0.09 37.42 < 0.001 ***
condition = control -0.15 0.12 -1.30 0.19
condition = NZ 0.02 0.11 0.20 0.84
NZES 0.04 0.01 2.475 0.01*



Table 4.38. Fixed effects for TRAP selections in original order only with control as default condition —

linear fixed effects regression model.

Estimate  Std. error t value Pr(>|t))
(Intercept) 3.16 0.10 33.16 <0.001 ***
condition = NZ 0.17 0.11 1.53 0.13
condition = Aus 0.15 0.12 1.30 0.19
NZES 0.04 0.01 2.48 0.01*

4.7 Summary of results

In this chapter we have presented the results of our descriptive analysis as well as the linear

mixed effects and linear fixed effects regression analyses. The main findings are as follows:

Token selections are generally accurate in that the most frequently selected tokens
overall were 3, 4, and 5.

Participants tended to select tokens that represent more raised and fronted vowels than
the vowel produced by the speaker. This is reflected in the differences in selection
between KIT vowels and DRESS and TRAP.

The linear mixed effects model revealed no significant differences in token selection
between the Australian and New Zealand conditions.

The linear mixed effects model revealed no significant differences between token
selections in the control condition and the two priming conditions. However,

The linear fixed effects regression model did show that token selections in the control
condition were significantly more NZE-like than in either priming condition for KIT
vowels. However, as individual participant effects are not taken into account in this
model, it is likely that the significance is overestimated

Similarly, NZES was not found to be a significant predictor of selections in the mixed
effects model but was in the linear effects regression, with participants allocated a

higher NZES selecting more AusE-like tokens on average.
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Token selections did differ significantly between the two presentation orders. Overall,
more AusE-like tokens were selected when the continuum presentation order was
reversed.

The linear mixed effects model was fit to original order data only but no significant

differences in token selection between any of the conditions was found.



5. Discussion

5.1 Introduction

This thesis reports on a pseudo-replication of Hay and Drager (2010). Our aim was to
establish whether the observed regional priming effect could be reproduced with an AusE-
speaking sample. Using priming conditions similar to those in Hay and Drager (2010), we
predicted that the presence of culturally significant stuffed toys would influence participants’
selections in a vowel matching task. Based on this prediction, we hypothesised that
participants exposed to the New Zealand prime (stuffed toy kiwis) would select continuum
tokens that represent more NZE-like vowels than those exposed to the Australian prime
(stuffed toy koalas). Following the results of Hay and Drager (2010) and Hay et al. (2006), we
also hypothesised that selections made for KIT vowels would exhibit the most variability

between the Australian and New Zealand conditions.

No support was found for these two hypotheses. Token selections in the matching task did not
differ significantly between the Australian and New Zealand conditions. Although variance
was observed between selections in the control condition and both priming conditions, this
variance was not found to be significant using a linear mixed effects model. Further, the
majority of variance that was observed between conditions was in the opposite direction to

that predicted.

Our third hypothesis was that exposure to NZE would be a significant predictor for response
variability between the conditions. Participants in the New Zealand condition who had more
exposure to NZE (resulting in a higher NZES) were expected to be more likely to show the
priming effect in their token selections. This hypothesis was also not supported by our
analysis. Participants exposed to the New Zealand condition with a higher NZES did not

show the predicted priming effect.

71



Analysis did reveal an unexpected effect of continuum presentation order. Selections made in
response to continua played in the reversed order (AusE-like to NZE-like) reflect more AusE-
like tokens than selections made in response to the continua presented in the original order
(NZE-like to AusE-like). We elected to analyse those data from original order selections only
as a secondary analysis. These token selections were not found to differ significantly between
conditions. This allows us to rule out the possibility that the effect of presentation order was

masking any regional priming effect.

The remainder of this chapter will be structured as follows. First, in Section 5.2, the main
findings will be discussed and comparisons will be made to the previous studies. Following
this, Section 5.3 will consider the extent to which the participants’ level of NZE exposure
may explain the reason for our lack of support for the hypotheses. In Section 5.4 we will
consider the implications of our findings for exemplar theory and the claim that indexical
information plays a role in speech perception. In Section 5.5, the effect of presentation order
and the implications of task design will be considered. Finally, the limitations of the study

will be discussed (Section 5.6).

5.2 Priming effect and discussion of previous research

Hay and Drager (2010) suggest that the observed regional priming effect illustrates “how
subtle differences in experimental environment can influence subjects’ responses” (p. 883).
This idea extends the evidence from a large body of literature, reviewed in Chapter 2,
indicating that indexical information plays a role in speech perception (e.g. Drager, 2011;
Strand & Johnson, 1996). In the present study, some variability consistent with the priming
condition was observed, for example participants in the Australian condition selected more
AusE DRESS vowels than those in the New Zealand condition. However, this variability did
not represent broader trends in the data. Overall, there is little evidence to suggest that the

priming condition influenced participants’ token selection in the present experiment.
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Results from the linear mixed effects model confirmed that token selections were not
significantly different between the three conditions. This was consistent for each of the three
vowel contexts. Interestingly, when we fit a linear fixed effects regression model, similar to
the method reported in Hay and Drager (2010), a significant difference in token selections for
KIT vowels was found between the control condition and the two priming conditions. As a
fixed effects model cannot account for individual variation amongst participants, it is possible
that the significance of condition as a predicting factor was overstated by this model. It is now
widely accepted that mixed effects models, with the inclusion of random effects (which were
speaker and word in our analyses), present a more statistically robust presentation of trends in
a dataset (Drager & Hay, 2012). Further, the fixed effects model did not find a significant

difference between selections in the Australian and New Zealand conditions.

Lawrence’s (2015) replication of Niedzielski (1999), using BATH and STRUT vowels with
Southern British English listeners, also failed to find support for the claim that priming
listeners towards another dialect could influence their performance in a matching task.
Although results appeared to indicate some shift consistent with the priming condition, this
was not found to be significant. This was a surprising result as the target vowels, BATH and
STRUT, are highly salient identifiers of Northern and Southern British English. Lawrence
(2015) argues that either the influence of a regional prime is more limited than was previously
suggested or the influence exists but is highly contextually specific. Similarly, Squires (2013)
argues in favour of a more limited expectation of bidirectionality between linguistic and
indexical influences on perception. In a morphosyntactic paradigm, Squires (2013) found that
linguistic information influenced impressions about a speaker’s social status but
socioeconomic cues did not influence perception of non-standard speech. While the results
reported in the present study might be seen to add support to these conclusions, there are a

number of other possible explanations for the result observed here.

73



One possible explanation for the lack of support for our hypotheses is an ineffective priming
condition. This explanation echoes that of Squires (2013) who concedes that the lack of a
priming effect may have been due to the primes not working as expected. If the effect
reported in Hay and Drager (2010) relies on a strong association between the toy, its elicited
dialect and relevant dialectal variation, then it is possible that the toy kiwis were not culturally
significant enough to activate ‘New Zealand’ for our participants. In other words, there is no
way of knowing whether those participants in the New Zealand condition recognised the toys
as kiwis and in turn associated them with New Zealand. It may be that the kangaroos and
koalas used in Hay and Drager’s (2010) experiment are more salient signifiers of Australia for
New Zealanders than our kiwis are signifiers of New Zealand for Australians. Further,
although the kiwi is a distinctive emblem of New Zealand, our toys may not have been good
enough representations of kiwis for them to be easily identified (see image, Section 3.4.1).
One way to overcome this problem in the future would be to test the identification or
recognition of the kiwis before their use in the experiment. Further, if participants had been
asked to identify the toys used in the present study post-task, this would provide some

clarification regarding prime identification.

5.3 Exposure and sensitivity to NZE

Another possible explanation for our lack of result is that the participants did not have the
level of NZE exposure required to complete the matching task as predicted. Questionnaire
responses indicated that 11 of the 43 participants had never been to New Zealand, didn’t
speak with, or know, any New Zealanders and couldn’t name any New Zealand media.
Although these individuals might be generally aware of NZE and how it differs from AusE, it
is possible that they are not. If this is the case, the lack support for Hay and Drager (2010) is

not surprising, at least from these participants.
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Supporting the lack of exposure explanation, it has been shown that dialect recognition and
feature identification is facilitated by a listener’s familiarity with that dialect (Sumner &
Samuel, 2009). Listeners are able to make use of social and phonological information to build
perceptual categories for regional dialects, consistent with the claims made by exemplar
theory (Clopper & Pisoni, 2007). Thus those listeners who are experienced with another
dialect are more likely to have accurately labelled categories within their exemplar space,
relevant to that dialect, facilitating the categorisation of new input. Peterson and Barney
(1952) found that identification of vowels was dependent on a listener’s previous language
experience, as well as finding that peripheral vowels were more likely to be correctly
identified than other vowels. Labov (2010) found a ‘significant local advantage’ whereby
listeners from three dialect areas of North America were better at identifying vowels produced

by a speaker from their own area than from one of the other two areas.

Expecting that exposure to NZE would improve a listener’s representation of a NZE vowel
space, as well as increase the likelihood of prime recognition, we predicted that, in the New
Zealand condition, participants with frequent exposure to NZE should be more likely to show
the priming effect. More than half (n = 26) of the participants had travelled to New Zealand or
spoke with New Zealanders on a regular basis. In addition, six of these participants had a
parent, partner or close friends from New Zealand. Yet, participants with higher NZES scores
based on contact with NZE did not demonstrate the priming effect. This suggests that our

result cannot be attributed to a lack of exposure to NZE alone.

It could be that the level of exposure assumed to our participants was not enough to allow
them the requisite fine phonetic knowledge that would result in meaningful influence from the
priming condition. However, as discussed in Section 2.5.2, there is evidence to support the
idea that Australians are generally sensitive to the differences between NZE and AusE and
likely do have an understanding of the most salient differences between the dialects.

Australians believe NZE to be identifiable (Weatherall et al., 1998), and have been shown to
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accurately identify NZE vowels in forced-choice tasks (Bayard et al., 1998; Ludwig, 2007;
Weatherall et al., 1998). In Ludwig (2007), Australians were able to distinguish between
AusE and NZE variants of synthesised words 67% of the time. NZE KIT vowels were
correctly identified in 90% of instances, although the AusE KiIT was typically perceived as
more NZE-like. Australians were also found to be more accurate at correctly identifying
DRESS and TRAP vowels than New Zealanders. This suggests that if New Zealanders showed

the priming effect, it is reasonable to expect that Australians would too.

Further, even nawe listeners have been shown to make use of reliable acoustic-phonetic
properties to identify dialects of American English (Clopper & Pisoni, 2004; 2007; Williams,
Garrett, & Coupland, 1999) as well as variation in Dutch (Van Bezooijen & Gooskens, 1999;
Van Bezooijen & Ytsma, 1999). Tamasi (2004) and Clopper and Pisoni (2007) showed that
listeners were able to identify dialects of American English in a free classification task using
fine-grained phonetic distinctions. For our study, the salience of the KIT vowel (Maclagan et
al., 1999; Watson et al., 1998) means it should have reliable acoustic-phonetic properties that
differentiate Ausk and NZE, even for those participants who may otherwise lack frequent

exposure to NZE.

It would have been useful to have participants in the New Zealand condition assessed on their
ability to identify Ausk and NZE in a post-experiment task. If participants could identify a
NZE speaker on the basis of KIT, DRESS and TRAP vowels and still failed to show any

influence of the prime, this would strengthen the null result.

5.4 Implications for exemplar theory

The lack of result in the present study does not necessarily contradict Hay et al. (2006) and
Hay and Drager’s (2010) support for an exemplar-based model of speech perception.
According to exemplar models, speech input is categorised by comparing the relative
activation levels for each candidate category (Hay et al. 2006; Pierrehumbert, 2001). As
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discussed in Sections 2.2 and 2.3, there is evidence to suggest that socially salient cues may
bias categorisation in favour of acoustic variants associated with that indexical information
(Foulkes & Docherty, 2006). The system may even be directed toward a particular
categorisation when the acoustic information does not match (Niedzielski, 1999). In Hay and
Drager (2010), it is argued that, for New Zealanders, stuffed toy koalas and kangaroos raise
the activation level of exemplars indexed as ‘Australian’. Phonetic input is then more likely to
be classified along with those raised exemplars, because the activated portion of the category
distribution is centred around Australian exemplars (Hay et al., 2006: p. 24). Hence, the bias
towards more AusE-like vowels. It may be that for our experiment, any existing New Zealand
or NZE exemplars were not activated enough (if at all) by the kiwi to compete with the
resting activation level of Ausk exemplars, even for those Australians with exposure to NZE.
In order to produce a shift in token selection towards NZE-like variants and further test the
claims of exemplar theory, a more overt prime might have been required to activate the

relevant indexical and linguistic categories.

5.5 Token selection

Consistent across all three conditions and vowel contexts, selections favoured continuum
tokens that represent more raised and fronted vowels than the speaker’s production. This
explains why the mean token selection in KIT vowels is different from DRESS and TRAP. For
KIT vowels, the fronted and raised tokens were numerically higher tokens (5 and 6) and in
DRESS and TRAP these were numerically lower tokens (typically 3). For both KIT and DRESS,
the preferences shown by participants in token selection lend support to a peripherality bias in
vowel perception. As discussed in Polka & Bohn (2003; 2011), directional asymmetries in
vowel discrimination hint at underlying perceptual biases that favour more peripheral vowels
in an F1/F2 defined vowel space. This suggests listeners may use peripheral vowels as
perceptual reference points. These reference points may have influenced participants’

representation of the target vowel as the continuum tokens are played, resulting in the
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selection of the more peripheral tokens. However, this explanation does not account for the
selection preferences for TRAP vowels, where less peripheral raised tokens, rather than more
peripheral lowered tokens, were preferred. Further, it is unclear whether a peripherality bias
would be expected to influence a matching task requiring listeners to compare synthesised

stimuli with recorded speech. Investigation of this explanation would require more targeted

experimentation.

5.5.1 Working memory and paradigm issues

As has been discussed extensively in this thesis, aside from Lawrence (2015), the previous
studies testing the regional priming paradigm with a matching task were able to successfully
show a significant difference in token selections between two priming conditions. However,
the task assumes participants are able to give equal consideration to all six tokens and then
assess the best match. Research into the limitations of working memory suggest the
requirements of the task may be beyond the capabilities of untrained listeners, raising

concerns about participant performance in the previous studies.

Miller (1956) proposed that working memory was limited to lists of seven items, plus or
minus two, a conclusion supported by Kinsbourne and Cohen (1971). However, additional
studies investigating working memory capacity seem to support the even more modest limit
of four items (Cowan, 2001; Luck & Vogel, 1997; Sperling, 1960). As the present study
required listeners to hold seven items (six continuum tokens and the target word) it seems
likely that this is beyond the capacity of working memory. This could conceivably result in
accuracy issues with the task which, given the subtleties of the effect overall, are troubling.
Hay et al. (2006) themselves acknowledged the difficulties of the task outlined by Niedzielski
(1999), and designed a simplified procedure for their replication. A number of changes were
also made to the procedure in the present study to further simplify the task, although the six

continuum tokens plus target vowel has remained constant.

78



Baddeley (1992; 2010) has suggested that a phonological similarity effect impairs recall of
words that are similar in sound so it can be assumed this extends to the continuum tokens
used in this study. Li, Cowan, and Saults (2012) also found that listeners struggled to retain
more than four tones in memory. It is worth noting however, that none of the pilot participants
used for the present study indicated that the task was difficult. Although, one pilot participant
did mention that she had trouble earlier on in the task until she started repeating the target
word to herself between continuum tokens. This strategy might be problematic for the task, as
the mental representation of the speaker’s target word could be influenced by the listener’s

repetitions.

Nonetheless, the concerns relating to working memory should be taken on board with future
research design in this paradigm. Future matching tasks testing a regional priming effect
should minimise the requirements of working memory. One possibility could be to use either
a shorter sentence or an isolated target word played before each token on the continuum. The
participant would then rate each token against the preceding target word. It would be
interesting to see whether a replication using a method such as this would produce the same

effect in Detroit or New Zealand.

5.5.2 The reversing effect

Analysis revealed a significant difference between token selections in the two continuum
presentation orders for all three vowel contexts. We elected to vary the presentation order of
continuum tokens to determine whether selections were based on acoustic characteristics of
the synthetic vowel or were a consequence of any potential response patterning. That the
majority of token selections were within one continuum step of the synthesised speaker’s
vowel could be evidence for participants selecting tokens on the basis of acoustic information.
However, this does not preclude a centring bias or other form of response patterning as both

of these explanations might conceivably produce similar trends in selection.
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The observed reversing effect may be further evidence that participants’ ability to perform
accurately in the task is undermined by the limitations of working memory. It would be
expected that token selections should be consistent between presentation orders. However, it
was found that participants selected more AuskE-like tokens when the presentation order was
reversed. For KIT vowels, when continua were presented in the original order, the mode token
selection was token 5. If participants performed as expected, the mode token selection in the
reversed order would be token 2 (which is recoded as token 5). However, the mode selection

in the reversed order was token 1 (which is recoded as token 6).

As discussed, it is possible that listeners do not have the working memory capacity to hold six
acoustically similar synthetic tokens equally in memory and make an accurate comparison to
a target vowel. It is likely that participants were making the decision between tokens 5 and 6
(as presented in the original order). In reversed order these tokens would appear as the first
two in the continuum and participants would have heard the other four tokens in the
continuum before being able to make their selection. We speculate that the last four tokens in
the reversed continuum may have acted as distractors. Participants, unsure of which of the
first two tokens they preferred, selected token 1 as a more certain option. However, this
explanation does not fit as well for DRESS and TRAP vowels, where selection differences,
while significant, tended to vary between tokens 3 and 4. It would be worthwhile designing a
matching task to test the reversing effect specifically in order to determine whether this is a

problem inherent to the task or a generalizable phenomenon.

5.5.3 The control condition

Our decision to include a control group was motivated by uncertainty about the extent to
which both priming conditions might show an effect, as well as participants’ ability to
perform the task. Without a control condition in any of the previous studies, there is no way

of knowing whether the ‘local’ priming condition resulted in any shift in selection from what
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a participant would otherwise choose. For example, it is unclear whether there was any
priming effect from the New Zealand condition on the NZE-speaking participants in Hay et
al. (2006) and Hay and Drager (2010). It would be interesting to see whether participants
exposed to the New Zealand condition in these studies would have selected more NZE-like
tokens than a control group. As our results indicate, for KIT and DRESS vowels, participants in
the Australian condition did select more AusE-like tokens than those in the control, although
this did not occur with TRAP vowels. Further, selection differences between groups did not

reach significance in the linear mixed effects model.

5.6 Limitations

Unfortunately, we did not have enough male participants to test the gender effect observed in
both Hay et al. (2006) and Hay and Drager (2010). In both New Zealand studies, males
showed the opposite effect to females, selecting more NZE-like tokens in the Australian
condition. Hay and Drager (2010) argued that many New Zealand males have an inherently
negative association towards Australia due to a sporting rivalry between the two countries.
This resulted in males displaying a divergence effect in the Australian condition. Females’
associations are more likely to be positive. It would not be surprising if this sporting rivalry
has a reciprocal influence on Australian males’ attitudes towards New Zealand. It would be
interesting to see whether the divergence between male and female selections would have

been replicated with an Australian sample.

Related to the procedure, there were some difficulties establishing the two priming conditions
with the stuffed toys. The intention was to introduce the prime without it being obviously
related to the task. This was achieved by the experimenter ‘finding’ the headphones used for
the task under the prime toys, in a drawer. Both the headphones and toys were then removed
from the drawer and casually placed on the desk. For consistency, the toys were deliberately

placed beside the laptop, facing the participant to allow for easier identification. However,
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introduction of the prime in this way did not guarantee the participant would be able to
identify the toys or even give them any significant attention. Further, the toys did occasionally
fall over or behind the laptop, and in one trial a toy fell from the table completely. The
experimenter was hesitant to fuss over placement too much as any excessive attention placed
on the toy was thought to potentially lead the participant to suspect that the toy was relevant

to the experiment.

It might be that drawing explicit attention to the prime is not problematic to the purpose of the
task. However, explicit attention would detract from the purpose of Hay and Drager’s (2010)
priming condition, that being, the incidental presence of a regionally significant token in the
experimental environment would produce an effect. However, given the nature of the results
observed in the present study, perhaps a slightly more overt and consistent priming condition
would be worth testing. This may improve our understanding of what level of prime is

required to produce a measurable effect.

As we elected to restrict the target words used in the experiment to the form /CVt/ or /CCVY,
we were unable to control for lexical frequency. Although the constraints on our target words
resulted in a more tightly controlled set of stimuli than those used in previous experiments, we
were forced to use some less frequent lexical items (such as grit). It is possible that lexical
frequency could influence the experiment and further replications should take this into
account, either in experimental design or analysis. Finally, we did not account for just
noticeable difference in our continua design. As a result, we cannot be certain that adjacent
continuum tokens were able to be easily and consistently disambiguated by participants. More
extensive piloting of the stimuli would have been required to ensure continuum tokens were

suitable for the task.
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6. Conclusions

Our aim was to complete a replication of the experiment reported in Hay and Drager (2010) in
an Australian context. The replication described in this thesis also considered similar studies
reported in Niedzielski (1999), Hay et al. (2006) and Jannedy et al. (2011) all of which
showed that reference to another dialect could influence speech perception. We took into
account the study by Lawrence (2015) which found no evidence of a priming effect. In our
experiment, speakers of AusE completed a matching task in one of three priming conditions
intended to influence their token selections. Conditions were established with either stuffed

toy koalas (Australian), stuffed toy kiwis (New Zealand) or no toys (control).

We found no support for our three hypotheses. The stuffed toy priming effect observed in Hay
and Drager (2010) was not replicated, token selections did not vary significantly according to
the priming condition. This is consistent for each of the three vowels: KIT, DRESS and TRAP. In
addition, participants who had frequent contact with NZE did not show any more sensitivity
to the New Zealand prime than those without frequent contact with NZE. The results from
this study suggest that, although there is evidence that New Zealanders can be influenced in
their perception of vowels by the presence of cultural references to Australia, the reverse is
not true. This may be a result of cultural asymmetry in recognition and familiarity between
New Zealanders and Australians, it may simply be that the effect is limited to highly

contextually specific situations or the effect may not exist.

In addressing the lack of result we considered potential issues with the priming condition and
sensitivity to NZE. We attribute the effect of continuum presentation order to the inherent
difficulty of the task and the limitations of a listener’s working memory. These issues
highlight the need for carefully considered experimental design, particularly when

investigating variation at a fine phonetic level.
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6.1 Recommendations for further research

Further experimentation in this paradigm may be able to establish whether the results reported
in the previous studies are limited to highly contextually specific situations or whether the
participants tested in the present experiment and in Lawrence (2015) simply did not have

sufficient exposure to the primed dialect.

Throughout this discussion we have offered numerous potential ideas for continuation of
research in this paradigm. Despite the findings of the present study supporting the null result
reported in Lawrence (2015), the extent to which regional priming influences speech
perception warrants ongoing experimentation. Given the methodological and procedural
issues identified in this analysis, there are two main areas that would require modification:

presentation of stimuli and introduction of the priming condition.

Regarding concerns related to participants’ working memory, the task might be best suited to
four token continua with participants required to make a comparison to a vowel in an isolated
target word. Alternatively, each token could be immediately preceded by the target word with
participants required to rate the similarity of the token to that target word. This design would
have the advantage of not having to consider the ordering or labelling of tokens. In addition,

the presentation order of continuum tokens could be randomised.

The difficulties of establishing the priming condition demand a need for a priming condition
that is able to be introduced with a greater level of consistency for all participants. Further,
incorporation of additional post-task questionnaires requiring participants to identify the
prime, state whether it was noticed and identify features of the primed dialect would assist

evaluation of the success of the priming condition and its effect.
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Appendix A

Full sentence list with identified target words:

©ooNo Gk wdE

I wanted to go horse riding with my brother but I couldn’t find my bit
During the colder months John and I both wanted to stay fit

I was enjoying my lunch until | took a bite and got a piece of grit
The new movie was a huge summer hit

Today I asked my wife what I’d done with my tool Kit

For my birthday my mother gave me a woollen knit

Before removing the hot tray, | put on an oven mitt

We worked all afternoon to widen the pit

The comedian made me laugh with her skit

. I charmed her with my good looks, smiling blue eyes and striking wit
. The morning after, I honestly couldn’t recall making the bet

. Tonight I am meeting up with Brett

. The government should do something about student debt

. The plane that flew over us was a jet

. We caught a lobster in our net

. For as long as I could recall I’d wanted a pet

. They wanted her mum to buy a new tea set

. The team they were playing last week was their strongest threat

. She is studying to become a vet

. Her mother told her to keep out of the wet

. Today was the first time Johnny tried to use a baseball bat

. There was no way Warren was old enough to look after a cat

. She called her mum for a short chat

. Over the summer he was surprised to find he’d gotten quite fat

25.
26.
27.
28.
29.
30.

The bug looked like it was a gnat

Corrine wore her favourite hat

We walked all afternoon furiously looking for Matt
She hated the thought of the tame rat

The screen was defaced by a broken slat

She told us the drum was called a vat
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Appendix B

Sentences in each block of the experiment with their continuum presentation order. Sentence
order was randomised for each participant.

Block One Block Two

Target word Presentation order Target word  Presentation order
bit original knit original
fit original mitt original
grit original pit original
hit original skit original
kit original wit original
bet original pet original
Brett original set original
debt original threat original
jet original vet original
net original wet original
bat original hat original
cat original Matt original
chat original rat original
fat original slat original
gnat original vat original
knit reversed bit reversed
mitt reversed fit reversed
pit reversed grit reversed
skit reversed hit reversed
wit reversed kit reversed
pet reversed bet reversed
set reversed Brett reversed
threat reversed debt reversed
vet reversed jet reversed
wet reversed net reversed
hat reversed bat reversed
Matt reversed cat reversed
rat reversed chat reversed
slat reversed fat reversed
vat reversed gnat reversed

92



Appendix C

Questionnaires.

Questionnaire One

1. Participant Number:

2. Gender (Please circle one): M F
3. Date of birth:
4. Place of birth:

5. Mother’s place of birth and first language:

6. Father’s place of birth and first language:

7. Describe the occupation of your parents/guardians:
Female:

Male:

8. Which category best describes these occupations (Please circle one):
Female

a. Unskilled labourer, e.g. fast food employee

b. Skilled labourer, e.g. machine operator

c. Clerical worker, e.g. bookkeeper

d. Manager, e.g. business executive

@

Professional, e.g. lawyer

Male

a. Unskilled labourer, e.g. fast food employee
b. Skilled labourer, e.g. machine operator

c. Clerical worker, e.g. bookkeeper

d. Manager, e.g. business executive



e. Professional, e.g. lawyer

Which category best describes the education level of your parents/guardians:
Female

a. Primary school

b. High school (before Year 10)

c¢. High school (Year 10)

d. High school (Year 12)

e. Trade certificate or TAFE

=—h

College Diploma

University Degree

> @

Postgraduate Degree

Male

o

Primary school

=

High school (before Year 10)
c¢. High school (Year 10)

d. High school (Year 12)

e. Trade certificate or TAFE

—h

College Diploma

University Degree

> @

Postgraduate Degree
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Questionnaire Two

Regarding the sentences you heard in the previous listening exercise, please answer the

following questions about the speaker. There is no right or wrong answer, just select what you

think is the most accurate.
1. Would you say the speaker is male or female? (please circle one)

M F

2. To which age group would you guess the speaker belongs?

a. 18-25 b. 26-35 c. 36-45 d. 46-55 e. 56-65 f. 65+

w

. Where would you guess the speaker is from? (please be as specific as possible)

4. What would you guess is the occupation of the speaker?
a. Unskilled labourer, e.g. fast food employee

b. Skilled labourer, e.g. machine operator

c. Clerical worker, e.g. bookkeeper

d. Manager, e.g. business executive

e. Professional, e.g. lawyer

5. What would you guess is the highest education level achieved by the speaker?
a. Primary school

b. High school

c. Trade certificate or TAFE

d. College Diploma

e. University Degree

f. Postgraduate Degree
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1. Participant Number:

2. Have you ever been to New Zealand?
No Yes
For how long total?
When were you last there?

3. Are you personally acquainted with many New Zealanders?
No Yes
Give relationship:

4. How many New Zealanders would you come into personal contact with during an average
week?

None 1-5 5-10 10+

5. Which of the following sentences best describes you:
| never watch TV.
I sometimes watch TV.
| watch a lot of TV.

6. Can you name any TV shows, movies or online media you have watched recently that were
made in New Zealand?

7. Do you follow international sport?
No Yes
Which sports?
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Appendix D

By-word distribution of response plots, KIT target words.
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By-word distribution of response plots, DRESS target words.
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By-word distribution of response plots, TRAP target words.
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Appendix E

Dear Associate Professor Cox,
Re: "The effect of cultural reference on speech perception™ (5201600056)

Thank you very much for your response. Your response has addressed the
issues raised by the Faculty of Human Sciences Human Research Ethics
Sub-Committee and approval has been granted, effective 9th March 2016.
This email constitutes ethical approval only.

This research meets the requirements of the National Statement on Ethical
Conduct in Human Research (2007). The National Statement is available at
the following web site:

http://www.nhmrc.gov.au/ files nhmrc/publications/attachments/e72.pdf.

The following personnel are authorised to conduct this research:

Associate Professor Felicity Cox
Dr Anita Szakay
Mr Michael Stuart Walker

Please note the following standard requirements of approval:

1.  The approval of this project is conditional upon your continuing
compliance with the National Statement on Ethical Conduct in Human Research
(2007).

2. Approval will be for a period of five (5) years subject to the provision
of annual reports.

Progress Report 1 Due: 9th March 2017
Progress Report 2 Due: 9th March 2018
Progress Report 3 Due: 9th March 2019
Progress Report 4 Due: 9th March 2020
Final Report Due: 9th March 2021

NB. If you complete the work earlier than you had planned you must submit a
Final Report as soon as the work is completed. If the project has been
discontinued or not commenced for any reason, you are also required to
submit a Final Report for the project.

Progress reports and Final Reports are available at the following website:

http://www.research.mq.edu.au/current research staff/human research ethics/a
pplication_resources
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http://www.research.mq.edu.au/current_research_staff/human_research_ethics/a

3. If the project has run for more than five (5) years you cannot renew
approval for the project. You will need to complete and submit a Final
Report and submit a new application for the project. (The five year limit
on renewal of approvals allows the Sub-Committee to fully re-review
research in an environment where legislation, guidelines and requirements
are continually changing, for example, new child protection and privacy
laws).

4.  All amendments to the project must be reviewed and approved by the
Sub-Committee before implementation. Please complete and submit a Request
for Amendment Form available at the following website:

http://www.research.mg.edu.au/current research staff/human research ethics/managing app
roved research projects

5. Please notify the Sub-Committee immediately in the event of any adverse
effects on participants or of any unforeseen events that affect the
continued ethical acceptability of the project.

6. Atall times you are responsible for the ethical conduct of your
research in accordance with the guidelines established by the University.
This information is available at the following websites:

http://www.maq.edu.au/policy

http://www.research.ma.edu.au/for/researchers/how to obtain ethics approval/
human research ethics/policy

If you will be applying for or have applied for internal or external

funding for the above project it is your responsibility to provide the

Macquarie University's Research Grants Management Assistant with a copy of
this email as soon as possible. Internal and External funding agencies will

not be informed that you have approval for your project and funds will not

be released until the Research Grants Management Assistant has received a
copy of this email.

If you need to provide a hard copy letter of approval to an external
organisation as evidence that you have approval, please do not hesitate to
contact the Ethics Secretariat at the address below.

Please retain a copy of this email as this is your official notification of
ethics approval.

Yours sincerely,

Dr Anthony Miller
Chair
Faculty of Human Sciences
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Human Research Ethics Sub-Committee

Faculty of Human Sciences - Ethics
Research Office

Level 3, Research HUB, Building C5C
Macquarie University

NSW 2109

Ph: +61 2 9850 4197
Email: fhs.ethics@mag.edu.au
http://www.research.mq.edu.au/
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Department of Linguistics “ MACQUARIE

Faculty of Human Sciences 288 Jniversit
MACQUARIE UNIVERSITY NSW 2109 SYDN EV.AUSTRM?:

Phone: +61 (0)2 9850 8740
Fax: +61 (0)2 9850 9199
Email: lingadmin@mg.edu.au

Chief Investigator’s / Supervisor: Associate Professor Felicity Cox

Participant Information and Consent Form
Name of Project: Perception of artificial speech.

You are invited to participate in a study on synthesised speech. The purpose of the study is to
determine the accuracy of artificial speech when compared with recorded human speech. If you
decide to participate, your voice will be recorded while you read a set of words and sentences from
a computer screen. You will be asked to participate in a perception task where you will match
recorded and artificial speech samples. You will also be asked to complete two short background
questionnaires. All tasks will be explained before you start.

The recording and perception session will take about 1 hour. For your participation you will receive
5% research credit.

This study is being conducted by:
Michael Walker (04 8899 3551)
Department of Linguistics
michael.walker@students.mq.edu.au

as being conducted to meet the requirements of the Masters of Research under the supervision of:
Associate Professor Felicity Cox (02 9850 8767) Dr Anita Szakay (02 9850 4155)

Centre for Language Sciences Centre for Language Sciences
Department of Linguistics Department of Linguistics
felicity.cox@mgq.edu.au anita.szakay@mgq.edu.au

Any information or personal details gathered in the course of the study are confidential, except as
required by law. No individual will be identified in any publication of the results. The material
collected will be used for research and teaching purposes and any information collected during this
experiment will remain confidential and no personal identifying information will be used on
records or in publication. Excerpts from your audio recordings may be used for illustrative purposes
in teaching, in conference presentations or in various relevant electronic media but you will not be
identified if excerpts from your recordings are used for any of these purposes. The data may be used
in the future for other speech research projects and included in the Australian National Corpus
(http://www.ausnc.org.au/) but you will never be identified by name to anyone except the
researchers directly involved with this project.

A summary of the results of the data can be made available to you on request by contacting Michael

Walker or if you have any questions about this study please contact me and I will be happy to discuss
it further with you.
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Participation in this study is entirely voluntary: you are not obliged to participate and if you decide
to participate, you are free to withdraw at any time without having to give a reason and without
consequence.

I, have and understand the information above and
any questions I have asked have been answered to my satisfaction. I agree to participate in this
research, knowing that I can withdraw from further participation in the research at any time
without penalty or loss of research credit. I understand that excerpts of the audio recordings may
be used for illustrative purposes by the researchers in teaching, in conference presentations and in
various electronic media. I have been given a copy of this form to keep.

Participant’s Name:
(Block letters)

Participant’s Signature: Date:

Investigator’s Name:
(Block letters)

Investigator’s Signature: __ Date:

The ethical aspects of this study have been approved by the Macquarie University Human Research
Ethics Committee. If you have any complaints or reservations about any ethical aspect of your
participation in this research, you may contact the Committee through the Director, Research
Ethics & Integrity (telephone (02) 9850 7854; email ethics@mg.edu.au). Any complaint you make
will be treated in confidence and investigated, and you will be informed of the outcome.

(INVESTIGATOR'S [OR PARTICIPANT'S] COPY)
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