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Abstract

This thesis investigates positional effects in the acquisition of English, based on a
longitudinal case study. Analyses of the acquisition of voicing contrasts and cluster
development in onsets are conducted. In addition, an acoustic analysis of Voice Onset
Time (VOT) is performed on obstruent stops in singleton onsets in order to test the
reliability of the multiple-blind transcriptions used in the corpus.

While the results were inconclusive with regards to positional effects, significant
observations were made. First, the acoustic investigation reveals that manually
transcribed data are a reliable means of analysis, especially when following a multiple-
blind protocol. Second, the analysis of thé acquisition of voicing in onsets reveals that
voicing contrasts were acquired extremely early. This finding is further supported by a
recent study by Kager et al. (in press). Finally, the investigation of the acquisition of
onset clusters reveals that branching onsets and s+C clusters are acquired following

independent paths.
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Chapter 1 - Introduction

Several studies to date have found positional effects in adult phonological systems
across languages (e.g. Lombardi 1999, de Lacey 1998, Zoll 1998, Beckman 1997). These
effects refer to the observation that certain prosodic positions such as stressed versus
unstressed syllables enhance or hinder the realization of segments and segmental
sequences. For example, in adult English, vocalic contrasts are neutralized in non-

prominent positions (e.g. unstressed syllables). Thus, the first vowels in the related words

“Plato” and “platonic” have different realizations; the vowel is fully realized as [e1] in the
stressed syllable of Plato ['ple1ro], while that same vowel is reduced to a schwa [9] in the

unstressed syllable of platonic [ple't®anik]. The implication from these studies is that we

should expect positional effects to also manifest themselves in the development of child
language. There has been some research providing evidence of such effects (e.g. Kéhoe
and Hilaire-Debove 2004, Inkelas and Rose 2003, Rose 2000). These studies raise the
question as to whether these positional effects are generalized across children and target
languages, or limited to specific children.

To address this question, I investigate the acquisition of voicing contrasts and the
acquisition of onset clusters based on a longitudinal case study of the acquisition of
English as a first language. The results of this investigation have implications from
methodological, empirical and theoretical perspectives. First, the results of this

investigation do not yield any clear indication that positional effects manifest themselves



across developing phonologies. Indeed, no such effects could be found in my.case study.
Despite the lack of conclusive results with regard to positional effects, this thesis
does produce a number of important results. The first of these relates to methods of
investigation of child language phonology. More specifically, in chapter 4, I propose a
discussion in which impressionistic versus acoustic methods of investigation are
confronted. I first address the issue of ‘covert contrasts’, which some researchers argue
discredits child language acquisition studies that are based on impressionistic
transcription. Researchers such as Scobbie (1998) claim that a truly accurate account of
child language development must include acoustic measurements to possibly account for
the occurrence of covert contrasts. I deménstrate that despite the commonly held
assumption that acoustic investigations are inherently more sound methodologically,
these methods also present challenges, particularly in terms of data interpretation. This
claim is based on the investigation of onset stop consonants only, and in no way is
conétrued to mean that acoustic measurements are not absolutely required for the
acquisition of other segment types (e.g. vowels). In order to test this, I first carry out an
investigation of the acéuracy of transcribed data following a triple-blind protocol. This
study provides supporting evidence that impressionistic transcriptions offer valid data, at
least when they are conducted in an appropriate way such as the one discussed in this
thesis. Second, an acoustic analysis of Voice Onset Time (VOT) is conducted. As we will
see, while the measurements themselves provide firm data, their interpretation, which
requires a certain degree of arbitrariness in categorizing the results, pose a significant

methodological challenge. This situation directly affects the results, because it can lead to



inconclusive or potentially unreliable interpretations of the data. Finally, a comparison of
the relationship between inter-transcriber reliability and VOT is conducted.

Aside from these methodological considerations, I also conduct a study on the
acquisition of voicing contrasts in singleton onset plosives. As we will see, such contrasts
appear to be acquired very early in English. Indeed, the voicing errors found in the corpus
are seldom. These errors primarily come from inaccurate voicing of a target voiceless
consonant, and not vice versa. These results are compared with those of a recent study by
Kager, van der Feest, Fikkert, Kerkhoff and Zamuner (in press) who report that the
contrast is acquired early in English and German, but later in Dutch.

In addition, this thesis offers some significant findings in the area of prosodic
development, specifically concerning the development of onset clusters. The results here
indicate that the relative sonority of the segments involved in a cluster play a role in the
development of s+C clusters (e.g. spear vs. sweat; skip vs. slip), but not in the
development of branching onsets. In sum, the results of this investigation show that while
branching onsets are all acquired at the same time, the level of sonority distance between
the [s] and following consonant of the s+C cluster determines the order of acquisition.
This suggests first that the two cluster types (s+C versus branching onset) must be
analyzed independently, and, second, that the development of these clusters may be
affected differently by constraints such as those regulating the sonority profile of the
consonants forming the cluster.

Finally, it must be noted that despite common beliefs, this thesis offers one of the

rare longitudinal studies on the development of phonology in English (cf. Smith 1973,



Pater 1996). While some of the patterns documented in the next chapter have already
been documented in other studies, I provide a quantitative and qualitative look at the
developmental facts from a longitudinal perspective. This method enables interpretation
of the patterns in light of overall phonological development. This thesis thus adds a
significant contribution to the existing body of evidence available in the scientific
literature on phonological development.

The thesis is organized as follows. In chapter 2, I provide a review of the current
literature on positional effects. Chapter 3 outlines the methodology adopted iﬁ the study.
In chapter 4, I investigate the production of voicing contrasts based on both manually
transcribed and acoustically measured dafa. In chapter 5, I examine the acquisition of
branching onsets and s+C onsets. Finally, in chapter 6, I provide a summary of the main
findings unveiled by this study, and offer concluding remarks as well as suggéstion-s for

further research in the area of phonological development.



Chapter 2 - Background Literature

2.1 Relevant Findings in Current Literature

As mentioned in the introduction, the primary goal of the current investigation is
to document positional effects in child language. There are several sources in the current
literature that discuss positional effects. While the majority of studies available focus on
positional effects in adult languages, there are a number of works available that discuss
the phenomena in child language. In section 2.2, I outline some of the main findings that
relate to positional effects in the current literature on adult languages. In section 2.3, I
review the findings from the literature on‘ child language. In section 2.4, I provide a

summary in which I compare the findings from adult and child languages.

2.2 Positional Effects in Adult Languages
2.2.1 Positional Faithfulness

The central generalization about positional effects in adult languages, is that
phonological contrasts tend to be maintained more accurately in prosodically strong
positions such as word-initial or stressed positions, while they tend to be parﬁally or
completely neutralized in prosodically weaker positions. This observation is described in
the literature on theoretical phonology as a positional faithfulness effect (e.g. Beckman
19975. As Beckman (1997) points out, marked contrasts are confined to positions in
which they can be more easily discerned, such as in word-initial position, stressed

syllables, long vowels, syllable onsets and syllable nuclei.



Providing additional evidence , Lombardi (1999) discusses positional faithfulness
effects as the force behind such phenomena as laryngeal neutralization and voicing
assimilation in obstruent clusters. For example, in German, devoicing of obstruents
occurs in syllable-final position, while voicing contrasts among obstruents are fully
maintained in onset position. This correlates with the fact that, across languages, onsets
are typically better licensors of contrasts than other consonantal positions within the
syllable (e.g. Itd 1986, cf. Steriade 2001).

Within Optimality Theory (OT; Prince and Smolensky 1993), Universal Grammar
(UG) has provided each specific grammar with a set of constraints. Differences across
languages are accounted for by the differént ranking of these constraints according to
each particular grammar. In the literature on OT, tableaux are used to determine which
output form is acceptable according to the particular rankings of that language. Within
the tableaux, the candidate productions that violate the constraints are marked by an
asterisk (*), while those violations that eliminate the possible production from surface
realization are marked with an exclamation (!). The constraint ranking which allows for
the coda-onset asymmetry in German is illustrated in tableau (2.1) below. As we can see,
the onset consonant must obey the highly-ranked faithfulness constraint IDOns, which
states that onsets must be faithful to underlying voicing, even at the cost of violating the
lower-ranked markedness constraint *Lar, which militates against the preservation of
voicing contrasts. In contrast, the coda consonant in (2.1a), which falls outside of the

scope of the IDOns constraint, undergoes the markedness effects of *Lar, this constraint



being itself ranked over the faithfulness constraint IDLar, which states that segments

must be faithful to input voicing,

(2.1) Syllable Final Neutralization in German (Lombardi 1999)

IDOns | *Lar | IDLar
a. /rad/
{rad] *1
<= [rat]
b. /gut/
= [gut] *
[kut] *1

Another positional effect can be found in assimilatory processes. Voicing
assimilation occurs in languages such as Yiddish, as a result of the high ranking of the
constraint AGREE, which states that obstruent clusters must agree in voicing, ranked
over the constraints IDOns and IDLar. The tableau in (2.2) below demonstrates how this

ranking can affect output forms.

(2.2) Direction of Voicing Assimilation in Yiddish (Lombardi 1999)

Agree | IDOns | IDLar

/bakbeyn/

a. [bak.beyn] *1
= b, [bag.beyn]
c. [bak.peyn]

As we can see, obstruent clusters must obey the highly-ranked constraint AGREE, which
states that obstruents in a cluster must agree in voicing. The cost of ranking the

constraints in this order is that (2.2b) remains as the output form, as choices (2.2a) and



(2.2c) violate higher ranked constraints. Lombardi (1999) argues that these effects are

present in several adult languages such as Polish, Dutch, Catalan, and Sanskrit.

2.2.2 Positional Markedness

Another positional effect attested in adult languages relates to the observation that
complex segments and segmental sequences tend to occur more freely in prosodically
strong positions than in prosodically weak positions. This tendency is referred to in the
literature on theoretical phonology as positional markedness (e.g. de Lacy 1998, Zoll
1998). Theories of positional markedness predict that marked (i.e. complex or rarely-
occurring) segments and segmental sequénces must preferentially appear in prosodically
strong positions. De Lacy (1998), for example, argues for the necessity of markedness
constraints to regulate relative segmental sonority in prominent positions. De Lacy gives
the example of sonority constraints on onsets in Campidanian Sardinian (CS). In this
language, rhotics and glides are not allowed to occur word-initially, but may occur
elsewhere. De Lacy provides the word for “rose”, which originates from the Latin form
“rosa”, as “aroza” in CS. He claims that the markedness constraint *o,/MAR/rhotic, which
states that rhotics cannot occur word-initially, is ranked above some relative faithfulness
constraint.

Adopting a similar approach, Zoll (1998) argues, based on evidence from Hamer,
a language in which metathesis and assimilation processes cannot be accounted for solely
with positional faithfulness constraints, that positional markedness constraints are

indispensable and a necessary component of grammar. In the same vein Smith (2000)



proposes that augmentation effects, (i.e. processes whereby prominent positions are
enhanced by attracting prosodic complexity), are driven by markedness constraints
making reference to prosodically strong positions. Similarly, Alber (2001) argues for
positional constraints that favor the realization of output segments in word initial
syllables. Finally, Recasens (2004) discusses the effect of syllable position on consonant
cluster reduction in Catalan. He finds that cluster reduction occurs word-finally, while

strengthening occurs word-initially.

2.2.3 Summary
From this brief survey, we can see that positional effects are pervasive in adult
languages, in which they can take many different forms. In the next section, I introduce

similar evidence, from the perspective of child language.

2.3 Positional Effects in Child Language
2.3.1 Positional Faithfulness

Effects similar to those observed in adult languages are attested in child language.
A number of studies document positionally-determined effects in child phonologies, both
within the word and within the syllable. For example, Rose (2000) provides evidence for
positional effects in the productions of Québec French-learning children. He notes that at
the stage when branching onsets first emerge, they are realized only in stressed syllables
while being reduced to singleton onsets in unstressed positions. This asymmetry is

exemplified in (2.3).



(2.3) Examples of Branching Onset Production in Stressed vs. Unstressed Positions

Stressed Position (a) glisse ‘(s/he) slides’ /glis/ — [klis]

(b) citrouille ‘pumpkin’ /sityuj/ — [Ba'tyuij]
Unstressed Position | (c) glissade ‘(a) slide’ /glisad/ — [ka'saed]
(d) trouvé ‘found’ /tyuve/ — [tu've]

As we can see in the examples above, the [gl] cluster is maintained in the stressed
position in example (2.3a) of glisse ‘(s/he) slides’, but reduced to [k] in example (2.3¢c) of
glissade ‘(a) slide’. The same is true of the [tx] cluster. In the stressed position, the
cluster is fully realized in example (2.3b), citrouille ‘pumpkin’, but it is reduced to {t] in
example (2.3d), trouvé ‘found’.

Building on the Rose (2000) study, Kehoe and Hilaire-Debove (2004) attempt to
determine whether consonant-glide-vowel (CGV) sequences are acquired differently than
consonant-liquid-vowel (CLV) sequences by French learners. They address the question
of how these two types of sequences are acquired from different perspectives, including
that of positional faithfulness effects. They find that the French-learning children were
more accurate in their productions of CGV sequences in stressed syllables than in
unstressed syllables. In contrast, they did not find the same effect in the production of
CLYV sequences, failing to support Rose’s (2000) initial findings. However, Kehoe and
Hilaire-Debove’s study is based on cross-sectional data, in contrast to Rose’s longitudinal
approach, a situation which may have led to discrepancies in the results, thereby

explaining the differences between the two studies.

10



2.3.2 Truncation

Another manifestation of positional effects in child language comes from patterns
of syllable truncation. Truncation is a common process in early word production whereby
children reduce the size of multi-syllabic words down to a smaller number of syllables.
For example, many children go through a stage during which they produce ‘banana’ as
[naena). In this example, the three-syllable word has been truncated to a two-syllable
word. Children who display syllable truncation typically maintain prominent syllables
such as the stressed and word-final syllables, while deleting syllables located in other,

less prominent positions within the word (Pater 1997). For example, the word

‘hippopotamus’ [hipe'paremus] is often pronounced as ['pamus] by English-learning

children. Truncation occurs in adult language as well. As we observe in English,

unstressed (prosodically weak) syllables containing [2] are often omitted from speech, for

example in the word about [obaut], which is often realized as ['baut].

2.3.3 Positional Neutralization

In addition to preservation or deletion effects, positional effects can also manifest
themselves in some of the emerging processes observed in child language. One clear
example of this comes from Inkelas and Rose (2003) who discuss velar fronting (VF) as
an effect of positional neutralization. This study is based on a diary corpus of a single
English-learning child which reveals that at the stage when VF occurred, it was attested

only in prosodically strong positions, such as word-initial onsets, and onsets of primary

11



and secondary stressed syllables. The table in (2.4a) provides examples of the VF process

by position, while table (2.4b) provides examples of velar production in prosodically

weak positions.

(2.4) Positionally-Determined Velar Fronting (Inkelas and Rose 2003)

a) Velar Fronting in Prosodically Strong Position

Position Production | Target Form
Word-initial primary-stressed syllable onset ['t'Ap] ‘cup’
Word-initial unstressed syllable onset [du'du] ‘Gligii’
Word-medial primary-stressed syllable onset [o'din] ‘again’
Word-medial secondary-stressed syllable onset | ['hew toptes] | ‘helicopter’
b) Velar Production in Prosodically Weak Position
Position Production | Target Form
Word-medial unstressed syllable onset ['bakit] ‘bucket’
Word-internal coda [ektfwi] ‘actually’
Word-final consonant [big] ‘big’

Inkelas and Rose argue that physiological constraints imposed by the shape of the child’s
immature vocal tract must be considered to explain VF. This process is, in fact,
problematic from a theoretical point of view for two reasons. First, there are no
attestations of VF in adult languages, an observation that already puts the phenomenon at
odds with the literature on theoretical phonology. In addition, based on the findings such
as the ones listed above from the literature on positional faithfulness and positional
markedness, one would expect velar neutralization to a coronal in weak positions, but not

in prosodically strong positions. By referring to physiological constraints such as the

12



relative largeness of the child’s tongue especially with regard to the proportionally short
palate, Inkelas and Rose propose that VF in strong positions is a result of the 'ax“ticulatory
enhancement of velars in strong onset positions, which yields extended contact of the
tongue body on the anterior portion of the palate into the coronal region. This articulatory
enhancement is also evident in adult language (Fougeron and Keating 1996). However,
because of the mature shape of the adult vocal tract, it does not result in neutralization

patterns such as those observed in (2.4).

2.4 Summary and Comparison

It thus appears, from the brief review of positional effects in child language
provided above, that there exist similarities between developing (child) and end-state
(adult) systems. Both adults’ and children’s grammars appear to be sensitive to prosodic
factors relating to various positions within the syllable and the word, which directly
affects their phonologies. However, as alluded to above, the evidence from child
language is often limited to cross-sectional studies, which prevent a truly developmental
look into th¢ phenomena observed, and to a handful of longitudinal case studies, which
provide only a subset of the longitudinal evidence required for a full understanding of the
- positionally determined phenomena. To better understand the interaction between
prosodic factors and phonological development, additional longitudinal studiés of the
acquisition of segmental sequences and contrasts across different prosodic positions are

required. This thesis offers one step in this direction.
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Chapter 3 - Methodology

3.1 Introduction

This chapter introduces the methodology adopted in this research. In section 3.2, I
first discuss the data recording and transcription. I then discuss, in section 3.3, the method
adopted for performing acoustic measurements of VOT in singleton onsets. In section
3.4, I describe the procedure for extraction and compilation of the data on the acquisition

of onset clusters, as well as the method of phonological analysis of branching onsets.

3.2 Data Recording

The data analyzed in this study come from a corpus gathered with a North '
American, English-learning child named Sonya. Recordings of the child were conducted
approximately every second week, between the child’s ages of 1;04.18 and 2;06.02. The
recording sessions were conducted in the child’s everyday environment to capture
spontaneous speech in a naturalistic setting.! A total of 3866 speech samples, most of
which contain several words, were recorded. Thus, this corpus provides a sound basis to
capture the most central aspects of the child’s developing phonological system
throughout the period covered by the study.

Sonya was recorded on TDK SA90 tapes while playing with toys or looking at
picture books, using an analogue recording machine Marantz PMD221 with a

multidirectional tabletop microphone Sound Grabber P2M-12-SG. The microphone was

! The recording and segmentation of the data were funded under an FCAR grant to Heather Goad
at McGill University.
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placed between the interviewer and Sonya on a foam cushion on the floor to reduce
interfering noise from toys and movement. The recording sessions generally lasted
between 20 and 45 minutes, occasionally for longer periods of time, dependiﬁg on
Sonya’s mood and attention span on that particular day. However, in the case of a shorter
session, the next recording session was held within less than two weeks whenever
possible, to insure that the corpus was maximally representative of each important step in
the child’s phonological development. During the recording sessions, the interviewer
focused mainly on allowing the child to produce spontaneous speech. At times, the
interviewer also repeated the child’s attempted words in order to facilitate the later
identification of the words for data extraétion and transcription.

Once the recording sessions were complete, the tapes were digitized using
SoundEdit 16v2 in 16-bit sample size at a sample rate of 22.05 kHz. The digitized tokens
were then labeled and imported into the database program ChildPhon (Rose 2003), which

enables transcription, coding, and compilation of the tokens.

3.2.1 Transcription

As mentioned above, the corpus contains 3866 utterances, all of which have been
transcribed as narrowly as possible using the standards of the International Phonetic
Alphabet (IPA). The transcriptions were performed following a triple-blind p;otocol
using Sony Dynamic Stereo headphones MDR-V600. Three native English transcribers
performed full transcription on the corpus, without access to each other’s transcriptions.

This resulted in three sets of fully transcribed data. All transcriptions were then compared
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and validate‘d by two of the three transcribers, in order to attain the most accurate results
possible. This validation process involved the two transcribers simultaneously listening to
the utterances and reviewing all three corresponding phonetic transcriptions. Both
transcribers had to agree upon one transcription for it to be validated. When the
transcribers could not mutually agree on a suitable transcription, the transcription was

modified until an agreement was reached.

3.3 Acoustic Analysis of Plosives in Singleton Onsets

An analysis of plosives in singleton onsets was carried out to capture the
development of voicing contrasts in Sonya’s speech. Consonant voicing was analyzed
acoustically by measuring the VOT values of obstruent stops from spectrograms using
Praat (http://www.fon.hum.uva.nl/praat/), a software program specialized for acoustic
measurements of speech sounds. The acoustic analysis was performed manually on good
quality speech samples from the first two-third portion of the corpus. Child speech is
often difficult to analyze acoustically due to unusual phonetic properties such as formant
structure, or to the high frequency pitch of child speech (Buder and Stoel-Gammon
1993). However, this problem was compensated for by acoustic measurement of a large
number of speech samples. In addition, the limitations inherent to child speech analysis
mentioned abéve do not affect VOT measurement as much as they affect the
measurement of vocalic properties such as vowel formant structure. Since VOT is the

focus of the measurements performed in the current research, the technical difficulties
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mentioned in Buder et al. (1996) do not significantly affect the results presented in

chapter 4.

3.4 Data Compilation

Once the acoustic analyses were completed, the data were transferred to Phon
(Rose, MacWhinney, Byre, Hedlund, Maddocks, O’Brien and Wareham 2006) a new
software program designed specifically for the study of child language. Using the query
functions of Phon, production patterns of segment and segmental sequences were
extracted according to each prosédic position that may be potentially relevant. Building
on Inkelas and Rose (2003), I list, in (3. 1), the six positions that were coded for. (Recall
that the scope of my research does not include word-final consonants or consonant

clusters.)

(3.1) Prosodic Positions that are Relevant for the Study of Positional Effects in Onsets
a. Word-initial primary-stressed syllable
b. Word-initial secondary-stressed syllable
c. Word-initial unstressed syllable
d. Word-medial primary-stressed syllable
e. Word-medial secondary-stressed syllable

f. Word-medial unstressed syllable
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Note that there is no a priori reason to believe that all of these positions should
necessarily influence the acquisition process. However, the exhaustive listing for onsets
in (3.1) has the merit of enabling a systematic compilation of phonological behaviors of
all relevant prosodic positions, several of which proved relevant in Inkelas and Rose’s
(2003) study of positional velar fronting (especially, the distinction between prosodically
weak versus strong positions).

A systematic comparison of target utterances and actual renditions of these
utterances allow for the accurate detection of the phonological processes found
throughout the corpus. The consonantal sequences are analyzed based on the phonetic
transcriptions. Consonant clusters are coﬁsidered reduced when one or both of their
consonants undergo deletion in the form produced by the child. When two consonants are
produced, the classification is based on the phonetic make up of the consonants realized.
For example, /tr/ — [t] is classified as ‘second consonant deletion’, /tr/ — [tw] is labeled
as ‘second consonant modification’, where the target /r/ is substituted by [w], and /tr/ —
[tr] is considered as ‘target-like’. This aspect of my study is primarily concerned with the
acquisition of prosodic constituents, irrespective of the actual phonetic make up of the
consonants produced. However, this latter issue will be discussed whenever necessary.

The results are analyzed in light of the general hypothesis discussed iﬁ chapter 2,
that prosodically strong positions are more likely to license, therefore to facilitate the
acquisition of, segmental contrasts and segmental sequences. Conversely, prosodically

weak positions are predicted to hinder the acquisition process.
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In the next chapter, I demonstrate that despite general criticisms in the field of
linguistics about the validity of the transcriptions used in child language acquisition
studies, carefully transcribed data are useful and reliable. I also document the acquisition

path of voicing contrasts in singleton onset plosives.
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Chapter 4 - The Acquisition of Voicing Contrasts

4.1 Introduction

In recent years in the field of first language acquisition, there has been a lively
debate on methodological considerations concerning the validity of transcription of child
language production data as a reliable basis for research. Some linguists such as Scobbie
(1998) argue that due to the phenomena of ‘covert contrasts’, i.e. linguistically-significant
differences in speech sounds that are very difficult or impossible to perceive by the adult
ear of even the most experienced transcribers, language acquisition data based solely on
impressionistic transcriptions cannot be considered truly accurate. Such contrasts,
however, can be acoustically measured in order to improve the quality of the
transcriptions and, consequently, of the analyses that are based on these transcriptions.
This line of argument suggests that a truly accurate account of child language
development must include acoustic analyses, in order to detect the occurrence of potential
covert contrasts.

In this chapter, I will challenge this argument and demonstrate that data
transcribed carefully using a multiple-blind protocol are indeed useful and reveal a
sufficient degree of detail to enable the analysis of production data. I will also discuss
issues inherent to research based on acoustic analysis, especially with regard to the
interpretation of acoustic data of onset stop consonants. While this chapter cannot be
taken as a conclusive proof that transcription-based studies are always reliable, it will
support the view that transcription data should not systematically be discarded as

irrelevant for the study of language development. The general argument supporting my
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claim is based on a study of voicing contrasts in singleton onset plosives [p, b, t, d, k, g].
In section 4.2, I discuss inter-transcriber reliability. Section 4.3 provides the results of my
acoustic analysis of VOT of singleton onset plosives. In section 4.4, I discuss the
relationship between the transcription based and acoustically measured data. Finally, in
section 4.5, I investigate Sonya’s acquisition of voicing contrasts in singleton onsets.

This analysis is discussed in light of the recent work by Kager, van der Feest, Fikkert,

Kerkhoff and Zamuner (in press).

4.2 Inter-transcriber Reliability

As mentioned above, the corpus used throughout this research consists of 3866
utterances, many of which contain two or more words. The transcription of these
utterances followed a triple blind protocol, performed by three independent nétive
English-speaking transcribers. Once the independent transcriptions were complete, they
were validated by a team of two of the transcribers, who simultaneously assessed the
competing transcriptions in order to attain the most accurate results possible. The
transcription that was judged the most accurate was selected as the validated one. This
transcription could be further modified whenever needed to ensure maximal accuracy as
judged by the validation team. After completion of the validation process, the corpus was
imported into a Microsoft Excel spreadsheet, which was used to perform a systematic
comparison of the transcriptions, namely the individual transcriptions of each of the three
transcribers involved, as well as the final, validated transcription that was attained by the

validation team.
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724 utterances containing stops in singleton onsets, both word-initially (WI;
n=428) and word-medially (WM, n=296), were separated according to position, and then
ranked based on inter-transcriber agreement. This ranking process involved a four-way
comparison of each utterance including each of the three separate (blind) transcriptions as
well as the final validated transcription. When all three blind transcriptions of a given
plosive had the same voicing as the corresponding plosive in the validated form, it was
given a maximal rank of 3. If only two transcribers agreed with the voicing of the
validated transcription, this token was given a rank of 2. Similarly, if only one transcriber
agreed with the validated transcription on voicing, it was given a rank of 1. Finally, in
only one case there was no agreement befween the voicing of the validated form and any
of the blindly-performed transcriptions. This exceptional token received a score of 0.

An example-of this comparison is presented below, in (4.1), for which only two of
the transcribers agreed on the voicing of {g] in “go”. In this example, and in further
tables, the transcriptions of the three transcribers are labeled “Tr 17, “Tr 2” and “Tr 37,
while the validated transcription is labeled “Validated”. The orthography and target

transcriptions are also provided.

(4.1) Agreement Rank of 2 for Consonant Voicing

Orthography | Target | Tr1 | Tr2 | Tr 3 | Validated
g0 [gow] | [gow] | [gow] | [ka] | [go]
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As we can see in the above example, transcribers 1 and 2 agreed on the voicing of [g]
with the validated form.?

This classification provides strong evidence of inter-transcriber reliability, for

both word-initial and word-medial singleton onset plosives, with overall agreement rates

between 94% and 99%. The table in (4.2) provides a breakdown of the results.

(4.2) Inter-transcriber Reliability

Rank WI WM Total

3 404 277 681

2 21 16 37

1 3 2 5

0 0 1 1

Total 428 296 724
Transcriber Reliability

3/3 94.39% | 93.58% | 94.06%
2/3 99.30% | 98.99% | 99.17%

Out of the 724 singleton onset plosives sampled, all three transcribers agreed‘on the
voicing of the transcribed plosive 94.06% of the time. Also, in 99.17% of the cases, at
least 2 of the 3 transcribers agree on the voicing of the validated plosive. These values
indicate that perceived voicing of plosives in onset positions, whether word-initial or
word-medial, is highly reliable across transcribers. In only 6 instances, the inter-
transcriber agreement is less than 2/3. These cases are listed in table (4.3) below. Five
such examples received a score of 1, while only one case received a score of 0. .This

situation occurred during the validation process when the two transcribers listened

2 The complete ranking for each token can be found in Appendix A.

23



simultaneously to the production. Both transcribers agreed that the voicing was incorrect
in all three of the competing trans-criptions, and both agreed to change the voicing in the

newly validated transcription.

(4.3) Tokens for Which the Transcriber Agreement is Less Than 2/3

Ortho. | Target Tr1 Tr2 Tr3 Validated Rank
dada [dedax] [dedeae?] | [eda?] ['tete?] [dedae?] 1
blanket | ['bleenkat] | ['beegij] | [‘paedij] [aint['paedzi] | [aAjwabeedij] | 1
blanket | [bleegket] | [beedij:] | [aA'pteedij] | [up'padii] [A?beediij] 1
monkey | [magkij] | [migij] | [majkhj] | ['mik’k"i] ['mejk.gijl |1
apple ['eepot] [eethaebal | ['et"atat’] | ['‘etepz?) [Pethiebxe?] | 1
cheapy | [otfijpij]l | [s't[ijp"ij] | [a't[ijpij] | [Peetfipi:] [2otijbij] |0

There are several issues that may have contributed to the exceptionally low agreement
rates for each example above. The sound clip of the first example, “dada”, is very short,
and the target sound [d] occurs almost immediately at the beginning of the clip, making it
difficult to perceive. For both examples of “blanket”, background noise and static may
have contributed to the low agreement amongst the transcribers. The example of
“monkey” has a low agreement rate possibly because Sonya pauses briefly between
syllables, as indicated by the period in the validated transcription, which made it difficult
to perceive the correct voicing. The example of “apple” was uttered very quickly, making
it difficult tovperceive accurately. Finally, the example of “cheapy” also had background
noise, which may have affected its perception.

In order to attain a more refined picture of which factors may have reduced inter-
transcriber reliability, I also classified the rates of agreement based on segment and

prosodic position. The results of these classifications are provided in (4.4).
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(4.4) Total Inter-transcriber Agreement (3/3) per Segment and Prosodic Position

WI-1 | WI-2 | WI-U | WM-1 | WM-2 | WM-U
[p] 1 99.18% | 100% | 100% | 100% | 94.44% | 100%
[t] 1100% 1100% |100% |100% |100% |92.31%
[k] [ 99.24% | 100% [ 100% | 100% |100% |98.21%
[b] | 93.44% | 92.86% | 95.83% | 100%

[d] | 96.76% | 100% 9

[g] | 92.68% | 100%
(WI = word-initial;, WM = w

= Primary Stress; 2 = Secondary Stress; U = unstressed)

The shaded areas in this chart indicate the few environments where the inter-transcriber
agreement of 3/3 is less than 90%. As we can see, such situations occur only with voiced
consonants. For the segment [d] in word-medial primary and secondary stressed
positions, both lower agreement rates shaded in the chart come from only one score lower
than 3/3. However, the agreement rate for both cases was still high at 2/3. Similar
situations occur for [g] and [b] in unstressed positions. For the word-initial unstressed
[g], the agreement is less than 3/3 in two of the seven tokens found, and, in those cases,
the agreement is 2/3. Also, for the word-medial unstressed [b], there are 7 cases out of 37
where the inter-transcriber agreement is less than 3/3. For these cases, 5 have an
agreement rate of 2/3, one utterance has an agreement of 1/3 and one example, discussed
above, has 0/3 agreement. While the inter-transcriber agreement rates were very high
overall, some segments such as [d], or positions such as word-initial unstressgd, appear to

negatively affect perception of voicing contrasts, if only in a marginal way.
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In order to further assess transcription reliability, I performed an acoustic analysis
of the transcribed segments [p, b, t, d, k, g] in singleton onset position. This study is

presented in the next section.

4.3 Acoustic Analysis of Transcribed Voicing

The second study conducted to investigate the issue of transcription reliability is
based on acoustic measurements of those validated transcriptions that were used in the
ranking for inter-transcriber reliability in section 4.2.

The acoustic cue that distinguishes voiced from voiceless stops is typically
referred to as Voice Onset Time (VOT; e>.g. Lisker and Abramson 1969). Taking a stop
consonanttvowel sequence as an example, VOT is a value that represents the time period
between the release of the stop consonant and the activation of the vocal folds required to
produce voicing on the vowel. The diagram in (4.5) illustrates the visual cues associated
with VOT. The closure phase is indicated by very drastic or total absence of spectral
energy. The release phase is characterized by a burst in energy of relatively high
frequency. Finally, the activation of the vocal folds in vowel production is indicated by
semi-periodic vibrations whose various areas of intensity are observed through

spectrographic formant structure.
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(4.5) Measuring VOT on a Spectrogram

Burst Closure Release Phonation

Each token was classified according to segment type ([p, b, t, d, k, g), its
position within the word (word-initial or word-medial), and stress (primary, secondary,
unstressed). Segment type was based on the actual realization, not the target one, a
method compatible with the goal of this portion of the study, which is to evaluate
transcription accuracy using acoustic measurements of VOT.

Once the forms were collected and incorporated into separate Excel worksheets
according to segment type, each token was measured for VOT using Praat
(http://www.fon.hum.uva.nl/praat/), and the value, calculated in milliseconds, was
entered in the corresponding worksheet, which can be found in Appendix B. After all of
the measurements were complete, transcription accuracy was assessed quantitatively. The

first step in this assessment consisted of extracting the mean and standard deviation of
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VOT values per segment and prosodic position. The following table (4.6) illustrates the

values according to each segment and prosodic position.

(4.6) Mean and Standard Deviation According to Segment and Position

WI-1 | WI-2 | WI-U | WM-1 | WM-2 | WM-U

plin=122|n=11 | n=10 |[n=18 |n=36
m=63 |m=5] | m=51 {m=52 | m=49
sd=28 | sd=16 jsd sd=26|sd=20 | sd=23

ft] In=135|n=22 |n=9 n=12 [n=6 n=13
m=68 fm=65 m=41 im=71 |m=38 | m=351
sd=42 | sd=35|sd=19 {sd=24sd=15 | sd=32
[kl in=131{n=26 {n=13 {n=13 |n=13 [n=56
m=75 im=57 m=57 |{m=72 |m=84 | m=60
sd=30{sd=33{sd=23|sd=23|sd=30 | sd=30
[b] | n=122{n=14 {n=24 {n=35 n=12 |n=37
m=7 [m=5 |m=4 [m=6 |m=10 |m=6
sd=4 isd=3 |sd=1 [sd=2 |sd=10 |sd=5
[dl{n=185|n=32 |n=44 |n=6 n=3_§ n=43
m=7 |m=7 {m=6 [m=6 |m=5 m=6
sd=5 |sd=7 |sd=6 |sd=2 |sd=3 |sd=7

[gJin=41 {n=7 |n=15 |n=4 1 | n=21
m=11 lm=5 |m=4 [{m=6 km-41 m=7
sd=5 {sd=2 |sd=3 [sd=1 naisd=3

(n =number of tokens; m = mean value; sd = standard deviation)

As we can see, the mean VOT for voiceless plosives is much higher than for voiced
plosives. This is expected given that the range of VOT for a voiced plosive is close-
ended; only a small degree of aspiration can be attained before a voiced stop begins to be
perceived as voiceless. As opposed to this, the VOT for a voiceless plosive is virtually
open-ended; both aspirated and strongly aspirated stops fall within the same, voiceless

category. For the same reason, the standard deviation values for VOT of the voiceless
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segments are much higher and more variable than those of the voiced segments. Finally,
the shaded areas of the chart illustrate cases where the mean VOT stands apart from the
mean VOT of the same segment for different positions. For example, the mean VOT for
[p] in word-initial, unstressed position is 23 ms., which is much lower than the other
mean values for [p] that are between 49 ms. and 63 ms. This value may have been
obtained for a few of reasons. First of all, aspiration is typically lower in unsﬁessed
positions. Also, there are only 4 examples of [p] measured in this position, one of which
falls in the “borderline” voicing category (see below), which may have affected the
calculation of the mean. The next shaded example is of the plosive [g] in word-medial,
secondary stressed position. Here, the méan VOT value is like that of a voiceless plosive.
However, this is due to the fact that there was only one example of a transcribed word-
. medial, secondary stressed [g] in the sampled utterances, which had a VOT that was
fairly high at 41 ms. This one occurrence represents a case of incorrect transcription (See
discussion in section 4.4.3). Also, since there is only one example of a transcribed word-
medial, secondary stressed [g], there is no standard deviatiop available. Other than these
two problematic cases, the VOT measurements obtained look fairly consistent.

Now that the inter-transcriber agreement has been assessed, and the acoustic
analysis of VOT is performed, the final step in determining transcription reliability is to

document the relationship between transcription data and VOT values.
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4.4 Relationship Between Transcription and VOT Values

To investigate the relationship between transcribed voicing and acoustically
measured VOT values, the first step was to assign a standardized threshold to categorize
the VOT values as being part of the voiceless or the voiced category. In order to
determine what the arbitrary values should be, I first searched for normative data on VOT
in English in the scientific literature. However, even though VOT is discussed at length in
several books and articles, there is very little informative data on normative values for
VOT in English. In addition, the few cases found yielded a situation that can be
characterized as inconclusive at the very best. Ladefoged (2001: 127) states normative
VOT for a stressed initial /p/ in English t§ be between 50-60 ms., while an initial /b/
should have a VOT of about 10 ms. This suggests that plosives whose VOT falls between
10 and 50 ms. have an undetermined status. In contrast to this, Shriberg and Kent (2003:
79) quote the normative English VOT values as less than 20 ms. for voiced stops, and
between 30-80 ms. for voiceless stops, leaving the 20-30 ms. area unclear. Finally,
Borden et al. (2003: 115) claim that English VOT values above 50 ms. represent
voiceless stops, something similar to Ladefoged (2001), implicitly suggesting that values
below 50 ms. will yield voiced plosives.

Given this rather unclear situation, and considering the fact that that VOT values
are relative ones that are directly affected by factors such as stress, position, speech rate,
emphasis, etc., I set arbitrary values that offer a compromise between the different

standards proposed. These standards are discussed in section 4.4.1 below, followed by a
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slightly revised set of standards in section 4.4.2. Finally, in section 4.4.3, I provide a

comparison of transcription reliability and the acoustically measured data.

4.4.1 Initial VOT standards

The VOT standard values I first considered are as follows: VOT values equal or
greater than 25 ms. are categorized as “voiceless”; values equal to or greater than 15 ms.
and but lower than 25 ms. are categorized as “borderline”’; VOT values below 15 ms. are
categorized as “voiced”. It is indeed understood that VOT is not a categorical value, but a
gradient one. The “borderline” category is thus included to allow for a flexible approach
to VOT data interpretation, which enables a more careful interpretation of the data. Table
(4.7) below illustrates how the criteria for voicing categorization were implemented

where “x” represents the acoustically measured VOT value.

(4.7) Criteria for Voicing Categorization

Voicing Category
“Yoiced” “Borderline” “Voiceless”
x=VOT value (ms.) | x<15ms. | 15ms. <x <25ms. | x>25 ms.
e.g. [b] = 26 ms. v
e.g. [b] = 19 ms. v
e.g. [b] = 10 ms. v

The arbitrary values were then applied to every segment, in every prosodic
position, in an effort to judge the accuracy of transcription. This was performed relative

to transcription such that a transcribed [b] with a VOT value of 26 ms. was considered
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“yoiceless” and, therefore, transcribed incorrectly.’ The table in (4.8) summarizes the

results. The integers correspond to the number of tokens that fall in each category.

(4.8) Transcription Accuracy According to VOT Standards

Voicing WI-1 | WI-2 | WI-U | WM-1 | WM-2 | WM-U
[p] | Voiceless | 111 10 1 10 17 33
Borderline | 7 1 3 0 1 3
Voiced 4 0 0 0 0 0
[t] | Voiceless | 130 22 6 12 5 10
Borderline | 5 0 3 0 1 2
Voiced 0 0 0 0 0 1
[kl | Voiceless | 127 |25 13 13 13 49
Borderline | 3 1 0 0 0 3
Voiced 1 0 0 0 0 4
[b] | Voiced 121 13 24 5 10 36
Borderline | 0 0 0 0 1 0
Voiceless | 1 1 0 0 1 1
[d] | Voiced 183 31 42 6 8 42
Borderline | 1 0 1 0 0 0
Voiceless | 1 1 1 0 0 1
[g] | Voiced 28 7 15 4 0 20
Borderline | 13 0 0 0 0 1
Voiceless | 0 0 0 1 0 0

These values can also be represented in terms of mean accuracy. In the following table

(4.9), the accuracy is illustrated by percentage values. This includes the percentage of the

transcriptions that were correctly transcribed according to the arbitrary values assigned,

3 The complete set of corresponding data can be found in Appendix B.
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as well as the percentage of transcriptions that were categorized as either correct or

borderline.

(4.9) Transcription Accuracy Percentages

Accuracy WI-1 WI-2 WI-U | WM-1 | WM-2 | WM-U
[pl | Voiceless 90.98% 1| 90.91% | 25.00% | 100% | 94.44% | 91.67%
Voiceless + | 96.72% | 100% 100% 100% | 100% | 100.00

Borderline
[t] | Voiceless 96.30% | 100% 66.67% | 100% | 83.33% | 76.92%
Voiceless + | 100% 100% 100% 100% | 100% 92.31%
Borderline
[k] | Voiceless 97.71% | 96.15% | 100% 100% | 100% 87.50%
Voiceless + | 100% 100% 100% 100% | 100% 92.86%

Borderline

[b] { Voiced 99.18% | 92.86% | 100% 100% | 83.33% | 97.30%
Voiced + 99.18% | 92.86% | 100% 100% | 91.67% | 97.30%
Borderline

[d] | Voiced 98.92% | 96.88% | 95.45% | 100% | 100% 97.67%
Voiced + 99.46% | 96.88% | 97.73% | 100% | 100% 97.67%
Borderline _

[g] | Voiced 68.29% | 100% 100% 100% | 0% 95.24%
Voiced + 100% 100% 100% 100% | 0% 100%
Borderline

From the above data, it appears that transcription is least accurate in unstressed
positions, both word-initially and word-medially. However, it must be noted that these
results are based on the wrong premise that VOT perception is fixed irrespective of
prosodic position. Indeed, it is often the case that VOT is lower in unstressed than in
stressed positions (e.g. Fougeron and Keating 1997). It follows from this that the arbitrary
VOT standards assigned should account for this observation. An example of this comes

from an interview of Arthur Garfunkel during which he mentions the name of his band
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Simon & Garfunkel. (The Breakup, Paul Simon 1964/1993 compilation box set.) In the
production of the word ‘Garfunkel’, the word-initial, primary stressed and voiced [g] has
a VOT of 33 ms., which is larger than the word-medial, unstressed [k] at 24 ms. The
consonants are however accurately perceived as [g] and [k], respectively. This clearly
illustrates the fact that the acoustic cue is not based solely on a fixed VOT value, rather
that it interacts with prosodic position as well. This discussion continues in the following

section.

4.4.2 Revised VOT standards

Building on the observations made in the previous section, I lowered all target
VOT values for unstressed positions by 5 ms., in an attempt to take into account
positional effects on VOT in my acoustic assessment. The revised target VOT values for
categorizing plosives in unstressed position are thus as follows: a VOT value equal or
greater than 20 ms. is categorized as “voiceless”; a value equal or greater than 10 ms.,
and less than 20 ms. is classified as “borderline”; those values less than 10 ms. are
classified as “voiced”. The classifications based on these new criteria are illustrated in

table (4.10) below.
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(4.10) Revised Criteria for Voicing Categorization

Voicing Category
“Voiced” “Borderline” “Voiceless”
x =VOT value (ms.) | x <10 ms. | 10 ms. <x <20 ms. | X>20 ms.
e.g. [b] = 26 ms. v
e.g. [b] =19 ms. v
e.g. [b] =9 ms. v

By assigning these new value standards, the accuracy rate changed significantly. Table

(4.11) below provides a comparison of the percentage of accuracy in unstressed position,

according to both sets of VOT standards.

(4.11) Comparison of VOT Standards in Unstressed Positions

Initial Targets | Revised Targets
Accuracy WI WM Wil WM
[p] | Voiceless 25.00% { 91.67% | 75.00% | 94.44%
Voiceless + | 100% | 100.00 | 100% 100%
Borderline
[t] | Voiceless 66.67% | 76.92% | 77.78% | 84.62%
Voiceless + | 100% | 92.31% | 100% 100%
Borderline
[k] | Voiceless 100% | 87.50% | 100% | 89.29%
Voiceless + | 100% | 92.86% | 100% | 96.43%
Borderline
[b] | Voiced 100% | 97.30% | 100% | 94.59%
Voiced + 100% | 97.30% | 100% | 97.30%
Borderline
[d] | Voiced 95.45% | 97.67% | 95.45% | 90.70%
Voiced + 97.73% | 97.67% | 97.73% | 97.67%
Borderline
[g] | Voiced 100% | 95.24% | 86.67% | 80.95%
Voiced + 100% 100% 100% 100%
Borderline
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As can be seen in this table, the average accuracy shifts, at times quite drastically, with
the new VOT target values. In fact, the revised values have both positive and negative
impacts on the assessment scores, depending on the segments analyzed. For the voiceless
segments, the new values have the positive effect of increasing accuracy as can certainly
be seen word-initially for [p]. According to the initial target values, the accuracy of
transcribing [p] correctly as “voiceless” was very low at 25%, however, with the new
values, the accuracy increased to 75%. The new target values have the opposite effect on
the voiced segments however. As with the transcribed [g] as “voiced” in word-initial
position, there was a transcription accuracy rate of 100% with the initial VOT targets.
However, with the new targets, that accufacy has dropped to 86.67%. As we ca£1 see from
this portion of the investigation, even the task of verifying transcription accuracy using
acoustic measurements, a method which on the face of it appears to be methodologically
reliable, yields a series of uncertainties in the interpretation of the results.

Two conclusions can be drawn from this. First, because of the issues raised in the
above discussion, one cannot claim that impressionistic transcriptions should be
considered methodologically inferior to that of using acoustic criteria, the latfer requiring
some degree of arbitrariness when analyzing VOT, which directly affects the results. In
contrast to this, given the high rates of inter-transcriber reliability demonstrated in section
4.1, it appears that the judgments obtained by transcribers do provide a sound basis for
research, even if it does have its limitations. Second, because of the difficulties related to
the provision of a clear criterion to assess voicing acoustically, this method also has

problems which should not be neglected. VOT, like most acoustic parameters, can only
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be interpreted dynamically while considering a series of interacting factors. Studies based
on only one acoustic parameter are thus inherently limited, which poses problems for data
interpretation that to a large extent, are comparable to those raised with impressionistic

transcriptions.

4.4.3 Comparison of Transcription Reliability and VOT

Given the caveats discussed above, one of the most obvious solutions to the
general methodological question discussed throughout this chapter is to combine
transcription and acoustically-measured data. Such a combination would at least help in
determining whether the contexts where difﬁculties are found (given either method)
display some correlation. Following this line of thinking, I performed a comparison of
inter-transcription agreement with VOT values. The logical assumption here is that the
cases labeled as “borderline” in section 4.2 should be the cases where the most intér—
transcriber disagreement occurs. However, this is not the case. As mentioned above, there
are only six cases where the agreement is 1 or 0. In each of these cases, there are no
“borderline” VOT values according to both the initial and revised sets of arbitrary VOT

values discussed above. Table (4.12) below provides the results.
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(4.12) Voicing Label and Inter-transcriber Agreement

Ortho. | Adult JPA | Child JIPA | Rank | VOT(ms) | Label
dada 'dedae ‘dede? 1 1.00 Voiced
apple ‘epot Peethebe? |1 8.00 Voiced
blanket | 'blenkot 'baediyj 1 7.00 Voiced
blanket |’ 'beedij 1 i

The shaded examples in the above table represent unusual cases in the analysis. The
example of “monkey” is shaded as the transcription was clearly incorrect. The incorrect
perception, however, may have come from the fact that the child produced a geminate
consonant broken into two halves by a short pause, something which is typically not
allowed in the phonology of English and, as such, may have misled the transcribers. The
second shaded example, the word “cheapy” received a rank of 0, as discussed in section
4.1 above. While the [b] in this word did receive a rank of 0, the validated process
resulted in a transcription that corresponds to the VOT measurement in (4.12). In fact,
apart from the example of “monkey”, all of the validated forms have accurate voicing
transcriptions according to the VOT values. While the inter-transcriber agreement was
low for the voicing specification of the other plosives, the VOT values indicate accurate
validation of the transcriptions.

Apart from the cases listed in (4.12), the vast majority of which support the claim
that carefully performed impressionistic transcriptions are reliable, there are 32 cases
word-initially, and 19 cases word-medially, where the VOT value falls in the_
“borderline™ category, according to the new VOT standards listed in (4.10). Word-

initially, the inter-transcriber reliability is 3/3 for 26 of 32 examples, for an average of
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81%. The other 6 cases have an inter-transcriber agreement rate of 2/3. In word-medial
position, 16 of the 19 examples (84%), have an inter-transcriber agreement rate of 3/3.
The remaining 3 examples have an agreement rate of 2/3.

As can be concluded from the observations above, there are very few examples
where the transcribed segment is incorrect (i.e., labeled voiceless but transcribed as
voiced, and vice versa) according to the VOT targets. Word-initially, in primary stressed
position, there are two such cases. The inter-transcriber agreements for these examples
are 3/3 and 2/3, respectively. The following table (4.13) illustrates the cases of incorrect

transcribed voicing word-initially, according to the voicing standards.

(4.13) Word-initial, Primary Stressed Examples of “Incorrect” Transcribed Voicing

Age Ortho. Adult Validated YOT | Label | Rank
IPA IPA (ms.)
[p] | 1;10.10 | peacock phiktiak’ | 'phijkhakh 13 Ved |3
[d] | 1;09.11 | that’s a man | daetsomeen | deetlam'man | 41 Velss | 2.

The first example, “peacock” was very difficult to measure. While the value decided on is
13 ms, additional attempts at measuring this example yielded other values. This is most
likely due to noise that we can associate with a large quantity of saliva in Sonya’s mouth
during production, making for a pretty messy spectrogram, as can be seen with a screen

shot illustrating the acoustic trace of the first syllable of this word below.
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(4.14) Spectrogram of the First Syllable of ‘peacock’ (1;10.10)

MWMWWWM

As can be seen from this illustration, there is no clear visual cue that enables an
unambiguous determination of the degree of aspiration in this example. In an attempt to
further characterize this problematic case, two additional transcribers were asked to
verify the voicing of the segment. Each of them concurred with the validated
transcription, that the segment was indeed a voiceless [p]. I tentatively conclude from this
that the apparent problem with this example actually emerges from the VOT
measurement. For the second example, closer analysis of the spectrogram revealed that
while the VOT of the segment is quite larze at 41 ms, this time value is due to an
apparent pause between the release of the stop and the initiation of phonation. What is
particular about this relatively long pause is that there is no actual aspiration evident on

the spectrogram. This virtually noise-free pause is represented in the spectrogram below.
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(4.15) Spectrogram of the First Syllable of ‘that’s a man’ (1;09.11)

It is possible that this has misled the transcribers, who perceived a voiced [d] instead of
[t].

Word-medially, there are three cases in which a segment is transcribed incorrectly
according to the VOT standards. Of these examples, two have an inter-transcriber
agreement rate of 2/3, and the final example has an agreement rate of 1/3. These

examples are presented in (4.16).

(4.16) Word-medial Examples of “Incorrect” Transcribed Voicing

Age Ortho. | Adult | Validated | VOT | Label | Rank
IPA |[IPA (ms.)
[b] | 1;04.18 | Peter 'phijte- | ‘babu.e? | 38 Velss | 2
[b] | 1;11.08 | purple | 'pPe-p} | 'p'uba 33 Vclss
[g] | 1;08.11 | monkey | 'mapki | ‘mejk.gij |41 Velss | 1
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While no clear explanation can be provided for the first example, I hypothesize that it
may originate from the fact that North American English speakers typically expect a flap
for target [t] in this position, something which may have misled the transcription. While
the second example is also incorrect, the transcription of the voiced [b] may be due to the
high speed at which the word was uttered. which may have mislead the transcribers in
perceiving a [b]. Finally, as discussed previously in section 4.4.3 above, the production of
an unusual geminate consonant in “monkey” may have led the transcribers in perceiving
a[g].

As we can see from the above tables (4.13) and (4.16), for the purposes of
analyzing the acquisition of voicing based on transcription data, the occurrence of an
incorrect transcription is pretty rare. Despite the one case where the inter-transcriber
agreement was 3, the other instances of incorrect transcription have an agreement rate of
2 or 1. Given this observation, it makes sense to claim that transcription-based studies
should make use of acoustic analysis as a tool to test the accuracy of transcription of the
segments with low inter-transcriber agreement rates, as long as the problematic forms are
recorded with sufficient clarity to prevent the generation of unreadable spectrograms.

The next section of this chapter focuses on Sonya’s acquisition of voicing
contrasts for plosives in singleton onsets. For the purposes of this next section, each of
the examples of incorrect transcription in tables (4.13) and (4. 16), as well as those in
table (4.12), for which the inter-transcriber agreement is less than 2, are excluded from

the analysis.
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4.5 The acquisition of voicing contrasts for plosives in singleton onsets

One of the most substantial investigations of the acquisition of voicing contrasts
to date comes from Kager, van der Feest, Fikkert, Kerkhoff and Zamuner (in press), who
study the acquisition of voicing contrasts in three Germanic languages: Dutch, German
and English. They conducted a cross-sectional study to investigate the issue in Dutch,
using data from 11 monolingual Dutch children between the age ranges of 1;0 and 2;11.
The findings from this portion of the study reveal that, overall, Dutch children acquire
voicing contrasts at a late age, which the authors claim to be after 2;6, an age which
corresponds to the end of their study but at which no clear evidence of voicing
acquisition was found. Kager et al. also fbund that the children make more errors in
producing voiceless segments in place of voiced segments word-initially. Note here that
Dutch is a pre-voicing language, i.e. a language whose voiced consonants have negative
VOT values, meaning that activation of the vocal folds occurs before the release of
voiced plosives. Addressing this issue as a potential factor for the late acquisition of
voicing contrasts, Kager et al. investigated the acquisition of contrasts in German, an
aspiration language which, similar to English, displays positive VOT values for both
voiced and voiceless consonants. To perform this portion of their investigation, they
selected a longitudinal database from CHILDES (MacWhinney 1999) of a child named
Kerstin (aged 1;3-3;4). They found that voicing errors come primarily from voiceless
(aspirated) stops being realized as unaspirated (voiced) plosives. Despite this, the voicing
contrast was acquired in initial position by the age of 2;0, i.e. much earlier than what

could be observed from the Dutch corpus. Finally, Kager et al. studied the acquisition of
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the voicing contrasts effects in English, a language similar to German by virtue of being
an aspiration language, but which differs from German in that it does not have syllable-
final voicing neutralization. The findings for English were in fact more complex than
those for German. The authors found a high proportion of both voicing and dévoicing
errors in initial position. However, pushing further into their investigation of this
observation, they found that the initial devoicing errors were conditioned by a voiceless
obstruent occurring later in the word, and that no such motivation occurred for the
voicing errors.

Building on this study, I discuss, in the next section, Sonya’s acquisition of
voicing contrasts in singleton onset plosi&es. In section 4.4.1, I discuss the method used
for this investigation. In section 4.4.2, I provide the results of this study. In section 4.4.3,
1 discuss these results and compare them to the ones from the Kager et al.’s (in press)

study.

4.5.1 Method

The first step in investigating Sonya’s acquisition of voicing contrasts of plosives
in singleton onset position was to gather all utterances of target [p, b, t, d, k, g] contained
in the corpus. This process was carried out by exporting all utterances into a Microsoft
Excel worksheet, where they were sorted according to the position of the singleton onset.
During the second step, I labeled each utterance according to how the singleton onset
plosive was realized in relation to the target form in terms of voicing. Each production

had the option of being labeled in three different categories, “Target-like” (TL),
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“Incorrect voicing” (Incorrect), and “Other”. Table (4.17) below provides illustrations of

how these criteria were applied.

(4.17) Acquisition of Voicing Labels

| Age Ortho. | Target | Realization | TL | Incorrect | Other
1;04.18 | cup kap 'gA? 4
1,04.18 | Keesha | 'khiifo | khijf1 v
1;04.18 | Babar | babar |'wawa v

In the above table, the target voiceless [k] is realized as voiced [g], which is incorrect. In
the second example, the voiceless [K] is realized as target-like. The final example
illustrates the “other” category, in which the production of “Babar” as [wawa] does not
resemble the target form’s singleton onset plosives in terms of voicing or manner of
articulation in general.

Once the labeling of the singleton onset plosives was completed, quantitative
analyses were conducted on the data in an attempt to document the acquisition path for

Sonya. These results of the quantitative analysis are presented in the following section.

4.5.2 Results

Overall, Sonya appears to have acquired the voicing contrast at a very early age,
even before the beginning of the recordings, at 1;04.18. This implies that Sonya acquired
voicing contrasts in a much more precocious fashion than the Dutch, German and English
children discussed by Kager et al. (in press). The general breakdowns for both word-

initial and word-medial environments are presented in table (4.18) below.
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(4.18) Mean Values for Voicing Contrasts

a) Word-initial
i) Attempted forms: 2156

ii) Target-like: 2009 (93%)
iii) Incorrect: 33 (2%)
iv) Other: 114 (5%)

b) Word-medial
1) Attempted forms: 638

ii) Target-like: 511 (80%)
iii) Incorrect: 35 (6%)
iv) Other: 92 (14%)

While her accuracy rate is very high for both positions from the initial recordings, her
production varies slightly in word-initial, primary stressed, and word-medial, unstressed
environments. In section 4.5.2.1 I will provide the results for all but these two positions. I

will discuss these two positions in sections 4.5.2.2 and 4.5.2.3 respectively.

4.5.2.1 General observations

Excluding the word-initial, primary stressed and word-medial, unstressed
positions, the remaining positions studied here display the same patterns. The rate of
target-like production is very high, and the rate of incorrect voicing is very low. I first

provide a new chart, in (4.19), that illustrates the breakdown of production values.
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(4.19) Mean Values for Voicing contrasts, Excluding WI-1 and WM-U

a) Attempted forms: 109

b) Target-like: 86 (79%)
¢) Incorrect: 1 (1%)
d) Truncated forms 18 (17%)
¢) Other: 4 (3%)

While it may appear that the accuracy rate is lower for these positions with tafget—like
productions at 79%, this value is a result of the high occurrence of “Truncated forms” at
17%. These truncated forms are all very systematic in that they all come from the
deletion of word-initial, unstressed syllables (see Fikkert 1994 and Pater 1997 for
additional discussion of truncation in child language). It is important to note that the rate
of “incorrect” realization is very low, with only one occurrence accounting for 1% of the

data. I provide relative examples of target-like production in table (4.20) below.

(4.20) Representative Examples of Target-like Production of Voicing Contrasts

Age Orthography | Target Realization | Position
1,05.00 | gorilla go'ulo owgowe.o | WI-U
1;06.10 | again o'gen xe'ge? WM-1
1;08.22 | guitar grtar ‘tha: WM-1
1;09.11 | cucumber kbjukambz: | k"PAmaba: | WM-2
1;10.10 | guitar go'thax go'tha: WI-U
2;00.04 | reindeers ‘teindirz ‘tejndijadz | WM-2
2:05.12 | Daniella deen'jele d&njela WI-2

As we can see from each of the above examples, Sonya produces each form with the
correct voicing specification. Table (4.21) below provides representative examples of

truncated forms.
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(4.21) Truncation in Word-initial Unstressed Position

Age Orthography | Target Realization | Position
1;05.29 | banana bonens | 'n&n WI-U
1;08.22 | guitar grear ‘tha; WI-U
1;10.10 | potato paotheidow | ‘thejdow WI-U

While positional effects are evident in word-initial position, with regard to truncation,
this has no effect on voicing contrasts.

The remaining four forms that occur in the “other” category appear to be
unsystematic mispronunciations. Table (4.22) below illustrates examples from the

“other” category.

(4.22) Utterances in the “Other” Category for Voicing Contrasts

| Age Orthography | Target Realization | Position
2;05.12 | Daniella denjela nénenerjela | WI-2
1;06.23 | hippopotamus | hipa'p"aromas | '‘webuth WM-1
2;03.17 | about obawt sawaw WM-1
2;05.12 | strawberries | 'stiaboiiz twawewij WM-2

The example of “Daniella” appears to be a case where Sonya stutters while attempting to
produce this word. This is the first time Sonya attempts this word in the corpus, and she
appears to have some trouble with it. (Note however, that in the corpus she immediately
attempts the word again, and produces it accurately on her second attempt.) If appears
that the example of “hippopotamus” may be a result of incorrect assignment of the
orthographic form, since the realization resembles “rabbit” more than “hippopotamus”. In

any event, the actual form is so remote from the target one that no analysis can be based

48



on it. In the examples of “about” and “strawberry”, the [b] is replaced by the sonorant
[w], something that resembles another unsystematic pronunciation.

Finally, there is only one occurrence of an incorrect voicing realization. This
occurs in the word-medial, primary stressed [t] of “guitar”, at age 1;10.10. Example

(4.23) illustrates the production.

(4.23) Incorrect Voicing in Word-medial Primary Stressed Position

| Age Orthography | Target | Realization
1;10.10 | guitar gothar | ge'da

Since this is the only example in 109 attémpts, of a production with the incorrect voicing,
it should be considered an unsystematic mispronunciation. While there were a few
mispronunciations of consonants illustrated above, the evidence clearly suggests that
Sonya had already acquired voicing contrasts at the time when the first recordings of her
speech took place.

The next section illustrates the findings for word-initial, primary streséed position.
The data illustrates that the number of errors is relatively higher in this context, but the

errors do show some degree of systematicity.

4.5.2.2 Word-initial primary stressed position
As stated in (4.24) below, the overall pattern of production for singleton onsets in word-
initial, primary stressed position yields target-like voicing at a rate of 94%. We can see as

well from these data that Sonya produced 33 voicing errors in this position. These errors
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do not indicate that the voicing contrast has not been acquired, however. These errors are
in fact scattered around the entire corpus, thus not indicating a unique acquisition period.
This fact suggest that Sonya has acquired the contrast in this position, despite some

unsystematic productions, which only account for 2% of the overall data.

(4.24) Mean Values for Voicing Contrast in Word-initial Primary Stressed Position
a) Attempted forms: 2123

b) Target-like: 1994  (94%)
¢) Incorrect: 33 2%)
d) Other: 96 (4%)

Of the 33 productions with incorrect voicing, 25 (76%) are voiceless targets realized as
voiced, while the remaining eight display the opposite pattern. The table in (4.25)

provides examples of such cases.

(4.25) Voiceless Targets Realized as Voiced in Word-initial, Primary Stressed Position

Age Orthography | Target | Realization
1;04.18 | cup 'kap 'gA?

1;06.10 | pig 'phig 'bij

1;09.26 | tail ‘theit 'dejot
1;11.27 | cozy 'kPowzi | 'godsij
2;03.03 | turtle 'thart | 'doda

Each of the target voiceless, word-initial plosives [p, t, k] are realized as their voiced
counterparts [b, d, g]. This matches the observation made about voicing errors by Kager
et al. (in press). Conceming the remaining eight examples, while Kager et al. found that

the errors of devoicing a target voiced consonant were the result of a voicing harmony
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pattern, no such conditioning was evident in devoicing errors from Sonya’s corpus. Table

(4.26) lists all of the occurrences of devoicing errors.

(4.26) Voiced Targets Realized as Voiceless in Word-initial Primary Stressed Position

Age Orthography | Target | Realization
1,06.10 | go 'gow 'kPorw
1;07.27 | bicycle ‘bajsiki | ‘prow,tha
1;09.11 | diaper ‘dajpe | 'thepe?
1;11.27 | daddy ‘deedi ‘the€nij
1;11.27 | guys 'gajz 'kaj

1;11.27 | guy 'gaj 'kPas
2;02.03 | barn 'bain ‘phan
2;06.02 | do ‘duw ‘thuw

As we can see, except for the examples of “bicycle” and “diaper” above, there are no
indications that voicing harmony is involved.

There is an additional situation occurring word-initially with the labeled “other”.
As we can see from the above numbers in (4.24), there are a total of 94 productions in
this category. These productions are in this category for various reasons. In several
productions, the target consonant is omitted, while, in others, it is substituted by a
sonorant consonant. The following chart (4.27) provides representative examples of such

productions.
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(4.27) Representative Examples of Productions in the “Other” Category

Age Orthography | Target Realization
1;06.10 | bean bijn Tij

1;08.06 | cow khaw ‘haw

1;09.11 | boat bowt’ ‘wowth
1;10.10 | give to mom | givtomam | 'grvomdmij
1;10.24 | cat kbhaet’ ‘aeth

2:03.17 | don't wanna | down?wans | 2dw?'wiino

Note as well that function words such as “to”, “do”, and “don’t” ended up in this category
quite often. I attribﬁtc this observation to the immature syntax of the child at the time of
recording, which also correlates with the fact that these positions are often reduced in
adult speech.

In the next section, I discuss the patterns found in word-medial, unstressed

position.

4.5.2.3 Word-medial unstressed position

There are a total of 565 productions in word-medial unstressed onsets, 441 of
which are target-like. However, there are several productions that are not target-like,
many of which have the incorrect voicing label, or fall in the ‘other’ category'. The

relative proportions of each of these categories are provided in table (4.28) below.

(4.28) Mean Values for Production in Word-medial Unstressed Position

a) Attempted forms: 565

b) Target-like: 441  (78%)
¢) Incorrect: 35 (6%)
d) Other: 89 (16%)
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As the above table indicates, the attempted word-medial, unstressed singleton onset
plosives are realized as target-like in 78% of the productions. Sonya realizes the plosive
with incorrect voicing in 35 utterances (6%), or in some unsystematic fashion in 89
utterances (16%). I will discuss each production type in turn, first by illustrating

examples of target-like production in table (4.29) below.

(4.29) Target-like Production in Word-medial Unstressed Position

| Age Orthography | Target Realization
1;04.18 | dada ‘deedae ‘dedee?
1,04.18 | Babar ‘baeebax ‘baba?
1;05.29 | apple ‘aept - | 'pha
1;06.23 | monkey A'magkij 'v? mAnkPej
1;08.06 | purple 'pho-pt 'p"Apu
1;08.22 | newspaper ‘nuwzpPeipe- | 'owpPapha
1;09.11 | crocodile 'khiakPodajot | ‘khakPodajvo
1;09.11 | mango 'maengow 'mégow
1;09.26 | working maliwa-kin 'maj,wukno
2;00.04 | chicken 'tfikn 'tk

As we can see in the table above, the word-medial unstressed plosive in each of these
words was realized with target-like voicing, even at the beginning of the corpus at
1;04.18. However, as mentioned above, there are 35 examples in which voicing is
incorrectly produced. Similar to the incorrect voicing realizations for word-initial primary
stressed position, the majority of these, 33, are voiceless targets that are realized as
voiced when produced. Table (4.30) below illustrates representative examples of

incorrect voicing realization.
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(4.30) Voiceless Targets Realized as Voiced in WM-U

Age Orthography | Target Realization
1;08.11 | blanket ‘alwant’bleenkit | Ajwa'beedij
1;08.22 | Mikey sen'maiki et'najgij
1;09.11 | hippo dzetsohrpow deesa’bimbow
1;11.08 | purple 'p"o-pt 'phuba

2;02.03 | Ichobad 'tkabad 1gabaid
2;03.27 | pickle ‘phikd ‘phigow
2;05.25 | paper 'phejpar o'phijba
2;05.25 | chicken ‘t[1kn atjrgin
2;05.25 | a cakey 'khejkij a'kbejgij

Notice that a large number of the examples of incorrect voicing actually originate from a
handful of words. Indeed, the [k] in “blanket” is realized as [g] three times, the word-
medial [p] in “purple” is realized as [b] five times, and the [p] in “hippo” is realized as
[b] eight times. The latter example, “hippo” appears to be a special case that Sonya
frequently produces as either ['bAmbow] or ['p"Ambow]. This observation suggest that
this particular example should probably be attributed to a misrepresentation of the word
in the child’s lexicon, as opposed to an incorrect rendition of an accurately-represented
contrast.

Finally, there are quite a few productions that are classified in the ‘other’
category. The words classified in this category are affected by processes such as syllable
truncation, flapping, substitution, or deletion. I list each pattern, provide its relative

proportion and realization in table (4.31) below.
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(4.31) Patterns of Production in the “Other” Category in WM-U

Pattern Number | Target Realization
Substitution 17 (19%) | dada ['dede] ['delo]
Plosive Deletion | 17 (19%) | sugar ['[aga] ['du.ow]
Truncation 16 (18%) | teddy bear [tedibei] [o'thejdal
Hypochoristic 15 (17%) | noodles ['nudeiz] ['nuw,nuw]
Flapping 12 (13%) | dada ['ded=] ['derae]
Other 11 (12%) | dragonfly ['dizegaonflaj] | ['emihi]

In this set of exceptional data, 15 examples of hypochoristic forms are attested, eight of
which are of the word “noodles”, which she regularly produces as [nuwnuw]. There are
also 12 examples of flapping, which is common for coronal plosives in word-medial
unstressed position. Example utterances from this category include “dada”, “ladder”,
“feeding”, and “party”. Finally, there are several unclassifiable examples that were put in
the other category. Examples of this type include the realization of “dragonfly” above
being realized as ['emihi].

We can conclude from all of the observations above that, overall, Sonya is very
efficient in producing the correct voicing specification, not only in word-medial,
unstressed position, but in all of the other positions covered in this chapter as well. While
Sonya has a slightly higher error rate in word-initial, primary stressed position and word-
medial, unstressed position, she appears to have acquired the contrast since the beginning
of the corpus, even in these positions

In the next section, I summarize and discuss the results obtained in the varidus

sub-parts of the investigation presented in this chapter.
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4.6 Discussion

In sections 4.2 through 4.4, I provided a reflection in which impressionistic versus
acoustic methods of analysis are confronted. I demonstrated that while many fesearchers
assume that acoustic investigations are essentially more reliable methodologically,
methods of acoustic analysis also have their challenges, especially in data interpretation
of VOT in onset plosives. In section 4.2, I illustrated that a multiple-blind method of data
transcription, when combined with a team-based method of data validation, does provide
a reliable transcription-based empirical foundation for research in phonological
development. In section 4.3, I demonstrated that challenges related to the interpretation of
the acoustically-measured VOT, which iﬁclude the need for an arbitrary threshold to
classify the data on voicing contrasts, may directly affect the interpretation of the results.
In section 4.4, I demonstrated that while we expect a correlation between borderline VOT
values and low inter-transcriber agreement, this is not the case. However, the segments
that were transcribed incorrectly, according to the VOT standards, generally have inter-
transcriber rates that are less than 3/3. This implies that further investigations based on
impressionistic transcriptions should rely on acoustic methods to verify the tokens that
receive a low inter-transcriber reliability.

The results of my investigation confirm the general findings from Kager et al. (in
press) that English-learning children acquire voicing contrasts much earlier than Dutch-
learning children. Kager et al. also provide evidence that voicing contrasts in German, an
aspiration language like English, are acquired earlier than in Dutch, a pre-voicing

language.
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We could conclude from this that that voicing contrasts are acquired earlier in
aspiration languages such as English and German than in non-aspiration languages such
as Dutch. This generalization, however would require further investigation before any
firm conclusion can be drawn. Such an investigation would require studies of other non-
aspirated languages such as French and Spanish, for example, or of languages that have a
three-way voicing contrast (plain voiceless, voiceless aspirated and voiced) such as Hindi
or Thai. Only with such studies will one be in a position to make strong claims

concerning the factors that drive acquisition of voicing contrasts in child language.
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Chapter 5 - Phonological Development of Branching Onsets and s+C Clusters

5.1 Introduction

In this chapter, I investigate the issue of positional effects from the perspective of
phonological development. More specifically, I study the development of onset clusters
in different prosodic positions in an attempt to detect positional effects. As we will see,
however, this aspect of the study will turn in very few results, primarily due to a lack of
data from most of the potentially relevant positions listed in 3.1. Despite this unfortunate
outcome, this chapter provides an account of Sonya’s phonological development from the
perspective of the development of branching onsets and s+C clusters which raises
interesting theoretical questions, As we will see throughout this chapter, Sonya’s
acquisition pafh for branching onsets is different from that of s+C clusters. Tﬁis general
finding is in line with other works on the development of onset clusters (e.g. Fikkert
1994, Barlow 1997, Bernhardt and Stemberger 1998, Goad and Rose 2004). At the stages
during which she cannot achieve production of the clusters in an adult-like way, she
displays various cluster reduction strategies, all of which are documented with the
necessary detail in the next sections.

This chapter is organized as follows. I first discuss the phonological structure of
branching onsets and s+C clusters in section 5.2. This discussion is followed by a
presentation of the data extraction and compilation methods in section 5.3. In sections 5.4

through 5.10, I discuss Sonya’s acquisition path for each of the different types of
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branching onsets and s+C clusters in the corpus. Finally, I provide a discussion of each of

the different types of clusters in relation to each other in section 5.11.

5.2 The Structure of Branching Onsets and s+C Clusters

There are two main theoretical assumptions adopted for this portion of the thesis.
The first is that branching onsets are defined as obstruent-initial, maximally binary and
left-headed clusters (e.g. Kaye, Lowenstamm and Vergnaud 1990). This structure is
illustrated in (5.1a) below. As opposed to these, s+C clusters are syllabified as an
appendix followed by a singleton onset (e.g. Levin 1985) as illustrated in (5.1b).
Following Goad and Rose (2004), I assulhe that this classification of /s/-initial clusters as
appendix initial holds, even for the /s/-initial clusters that rise in sonority, (i.e. that have a

sonority profile similar to that of branching onsets).

(5.1) Structure of a Branching Onset and an s+C cluster

a. Branching onset b. s+C cluster
o (o
o &
N
b r s t

In English, branching onsets must obey the minimal distance constraint of at least two.

This means that the consonants that make up a branching onset must be two sonority
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levels apart. The sonority scale assumed is defined in (5.2), from lowest to highest levels

of sonority.

(5.2) Sonority Scale (Clements 1990)

Obstruent > Nasal > Liquid > Glide > Vowel

From this scale, we can infer that a sequence formed by an Obstruent+Nasal (i.e. *pn)
cannot form a branching onset in English because there is only one degree of sonority
distance between these two types of consonants. However, an Obstruent+Rhotic cluster,
as in example (5.1a) above, can form a bfanching onset in English since they meet the
minimal sonority distance requirement.

While the s+Lateral and s+Glide clusters could potentially be considered as
branching onsets with respect to rising sonority only, I am analyzing them as s+C clusters
following Goad and Rose’s (2004) hypothesis. This thesis will provide a test case for this
hypothesis. Indeed, if the s+L and s+N clusters were to pattern similar to other s+C
clusters, the results would support Goad and Rose. As opposed to this, if these clusters
were to pattern similar to other branching onsets, the results would underminf: their
analysis as s+appendix clusters. As we will see, my findings, in fact, support Goad and
Rose in that branching onsets devel_op independently from all types of s+C clusters,
irrespective of the sonority of the latter. Also, both target structures show different

patterns during development.
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A complete list of the possible branching onsets in English is provided in table

(5.3) below.

(5.3) Possible Branching Onsets in English ( From Goad and Rose 2004)

Branching Onset | Possible combinations
Obs+L pl, bl, k1, gl, fl

Obs+R pr, br, tr, dr, kr, gr, fr, Or, [r
Obs+G tw, dw, kw, gw, pj, bj, kj

Clusters in English such as [sp] in a word like “spin” or [sn] in a word like
“snow” violate the conditions regulating the sonority relations within branching onsets in
English. Observations such as this as weli as considerations based on distribufional
restrictions and constraints related to place of articulation have led researchers such as
Levin (1985) to posit that the [s] is syllabified as an appendix to the syllable node, rather
than a constituent of the onset node. As mentioned in section 5.1.1 above, I assume that
all /s/-initial clusters are syllabified as appendix-initial, regardless of the sonoﬁty pattern.

A complete list of all /s/-initial clusters for English is provided in (5.4) below.

(5.4) Possible /s/-initial Clusters in English (From Goad and Rose 2004)

s+C cluster type | Possible combinations
s+Obs sp, st, sk, sf

s+N sn, sm

s+L sl

s+G SW
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In the sections below, we will see that branching onsets and s+C clusters follow the
expectations that I alluded to above in that they neither display the same developmental
paths nor undergo the same types of reduction strategies at the stages when Sonya is
unable to produce them in a target-like fashion. However, before discussing the data, I

first introduce the main methodological aspects of the study in the next section.

5.3 Data extraction

The compilation of the two different types of onset clusters for this study involved
making use of the program Phon (Rose et al. 2006) to extract every example of branching
onsets and s+C clusters attempted by Soﬁya. In accordance with the descriptiqn provided
above, the branching cluster types searched for in Phon were Obstruent+Lateral (Obs+L),
Obstruent+Rhotic (Obs+R), and Obstruent+Glide (Obs+G). The s+C cluster types that
were searched for were s+Obstruent (s+Obs), s+Nasal (s+N), s+Lateral (s+L), and
s+Glide (s+G).

Once the examples were extracted, they were imported into Microsoff Excel
spreadsheets for compilation. The tokens were coded according to how they were
realized and patterns of production were identified.* During the coding, eight different
types of productions were identified. These production types are illustrated with the

hypothetical examples of the word “blue”, [bluw] in table (5.5) below.

* See Appendix C for the complete coding compilation.
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(5.5) Coding for Branching Onsets

Production | Code Description
a. | [bluw] TL Target-like production
b. | [Bluw] ClMod | Modification of the first target consonant
c. | [owuw] C2Mod | Modification of the second target consonant
d. | [fwuw] CCMod | Modification of both target consonants
e. | fluw] ClDel [ Deletion of the first target consonant
f. | [buw] C2Del | Deletion of the second target consonant
g. | [uw] CCDel | Deletion of both target consonants
h. | [fij] Other Realization does not fall in any other category

In (5.5a), the [bl] cluster is realized as target-like. In (5.5b), the first consonant (C1), is
modified in production, and realized as [B]. In (5.5¢), the second consonant (C2), is
modified is production and realized as [w]. (5.5d) illustrates the situation of both
consonants (CC) being modified, with [bl] realized as [fw]. In (5.5¢), Cl is deleted, while
in (5.5f), it is C2 that is deleted. (5.5¢g) illustrates CC deletion, and, finally, (5.5h) |
illustrates those productions that fall in the “other” category, which will be used for all
unclassifiable cases. For example, in (5.5h), the realized form does not resemble the
target form, nor to any of the forms found in the other modification categories.

The patterns that were identified for each different cluster are used to define
specific stages of phonological development. The clusters were acquired at different ages
depending on the consonants involved. In the following sections, I discuss the acquisition

stages for each individual cluster type.
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5.4 Obstruent+Lateral Onset Clusters

In Sonya’s acquisition of Obstruent+Lateral (Obs+L) onset clusters, there appear
to be three distinct stages of development, each of which is characterized by distinctive
patterns of production. In this section, I describe these stages from both qualitative and

quantitative perspectives.

5.4.1 Stage 1: C2Del (1;04.18 - 1;09.26)

The first stage of Sonya’s acquisition of Obs+L clusters is observed for
approximately five and a half months, from the beginning of recordings, at Sonya’s age
of 1;04.18, until the age of 1;09.26. The felative proportion of each process attested

during this stage is provided in (5.6) below.

(5.6) Mean Values for Obs+L clusters (1;04.18 - 1;09.26)
a. Attempted forms: 70

b. C2Del: 50 (71%)
c. C2Mod: 7 (10%)
d. Target-like: 4 (6%)
e. CCMod: 2 (3%)
f. C1Del: 1 (1%)
g. Other: 6 (9%)

The numbers above clearly suggest that the main characteristic of this stage is the
deletion of the lateral consonant (C2Del), which accounts for 71% of the data set. The
second most prominent process, C2 modification, also suggests that even when the lateral
is produced, it generally cannot be uttered in a target-like fashion. Indeed, target-like

productions only account for 6% of the data at this stage.
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Also, during the first month of this stage, Sonya’s productions display no distinct

pattern. There are only eight attempted productions of Obs+L onset clusters during this
month, four of which are categorized in the “Other” category because they do not fall into

any of the remaining categories. As seen in (5.7), which provides a listing of all of the

productions attested during this first month, these examples are in fact, fairly remote from

the target forms. The other four productions do not yield any clear pattern. Two display

deletion of C2, and the other two show modification of C2, the first pattern being the

leading one during the initial five and a half month stage.

(5.7) Obs+L Attempts (1;04.18 - 1;05.29)

Age Orthography | Realization | Code
1;04.18 | blue "buw C2Del
1;05.29 | blue 'buw C2Del
1;05.00 | blue a'bwurw C2ZMod
1;05.29 | butterfly 'fwa C2Mod
1;05.29 | plate hu'we: Other
1,05.29 | dragonfly 'ggmijt"e Other
1;05.29 | dragonfly 'emihi Other
1;05.29 | airplane '‘&fu Other

As mentioned above, the leading pattern found during this stage is deletion of C2.

The following table (5.8) provides representative examples of this pattern.
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(5.8) C2Del in Obs+L Clusters (1;04.18 - 1;09.26)

Age Orthography | Realization
1;06.10 | blue ‘buw
1;06.10 | plate 'Phe:
1;06.10 | plate A'pta:
1;08.22 | clock KBak®
1;09.11 | glasses 'g&fo
1;09.26 | clothes kBaad

While it is clear that the main pattern during this stage is C2 deletion, the data was
re-examined to determine whether this pattern is prosodically determined. However, the
distribution of the available examples does not enable us to verify this possibility. First,
most of the examples (55 out of 70) come from a unique context, that of word-initial,
primary stressed syllables. Second, the only other context available at this stage is the
word-medial, secondary stressed syllables, in which 15 clusters were attemptéd but do
not display any observable positional effects. Of these cases, one underwent C2
modification, four fell into the “other” category, while the remaining 10 underwent C2
deletion. It should also be noted that all of these patterns emerge from only three words:
“dragonfly”, “butterfly”, and “airplane”. Finally, while there is C2 deletion in 67% of the
word-medial examples as opposed to 71% in the word-initial position, this difference

cannot be taken as significant enough to deserve further attention.

5.4.2 Stage 2: Inter-stage (1;10.10 - 1;1.08)
The second stage in Sonya’s acquisition of Obstruent+Lateral clusters occurs

between the ages of 1;10.10 and 1;11.08, and can be categorized as a one-month inter-
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stage during which Soﬁya begins to realize two consonants in a cluster. While Sonya
does not systematically realize two consonants during this inter-stage, she does realize
them 46% of the time, in addition to two target-like forms, and 11 forms with
modification of C2. During this stage, the most common patterns for Sonya are to delete

or to modify C2. The quantitative data for this stage is provided in (5.9) below.

(5.9) Mean Values for Obs+L Clusters (1;10.10 - 1;11.08)
a. Attempted forms: 28

b. C2Del: 13 (46%)
c. C2Mod: 11 (39%)
d. Target-like: 2 (7%)
e. CCDel: 1 (4%)
f. Other: 1 (4%)

We can see from the above chart that Sonya is at an inter-stage. There is only a difference
of two occurrences where Sonya deletes C2 instead of modifying it. The following chart

(5.10) provides representative examples of the productions during this stage.
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(5.10) Obs+L Attempts (1;10.10 - 1;11.08)

Age Orthography | Realization | Code
1;10.10 | plate 'pejt? C2Del
1;10.24 | airplane '2e p"8j C2Del
1;11.08 | blue 'buw C2Del
1;10.10 | black m'bwak® C2Mod
1;10.24 | plate 'piweijt C2Mod
1;11.08 | blue bwuw C2Mod
1;11.08 | flowers 'awAs CCDel
1;10.10 | black one 'blek?win | TL
1;10.24 | uh, blow A'fuw Other

Similar to the limitation encountered at Stage 1, potential effects of prosodic position
could not be verified at this stage, due to a lack of relevant data. Indeed, Sonya is still

only attempting Obs+L onsets in word-initial primary stressed and word-medial

secondary stressed positions. Obs+L clusters undergo C2 deletion and C2 modification in

both positions. The few examples that depart from these most prominent patterns

(deletions of the entire cluster, target-like productions or other unclassifiable patterns)

also occur regardless of position.

5.4.3 Stage 3: CC Production (1;11.27 - 2;06.02)

The final stage in Sonya’s acquisition of Obs+L onset clusters emerges at the age

of 1;11.27 and extends until the end of the data recording period at 2;06.02. This stage is

a natural extension of the inter-stage described in the previous section and is

characterized by a general mastery of the cluster. Indeed, starting at 1;11.27, Sonya has
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acquired the Obs+L cluster, however only from the perspective of syllable structure.
Indeed, while she generally produces both consonants of the target cluster, thereby
forming a branching structure in onset, she continues to modify the liquid in most cases.
This modification is attested in 54% of the clusters during this stage. Table (5.11) below

provides a summary of the patterns found during this stage.

(5.11) Mean Values for Obs+L Clusters (1;11.27 - 2;06.02)
a. Attempted forms: 107

b. C2Mod: 57 (53%)
c. Target-like: 24 (22%)
d. C2Del: 10 (9%)
e. ClDel: 4 (4%)
f. CCMod: 4 (4%)
g. C1Mod: 1 (1%)
h. Other: 7 (6%)

The above chart illustrates how Sonya is realizing her Obstruent+Lateral clusters. During
this stage, she produces both consonants of the target cluster in 81% of the forms
attempted. Although she continues to modify C2, and, in some instances, C1 or CC, she
rarely deletes one of the consonants. This marginal pattern only represents 13% of the
data. Table (5.12) below proxlfides representative examples of Sonya’s productions during

this stage.
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(5.12) Obs+L Attempts (1;11.27 - 2;06.02)

| Age Orthography | Realization | Code

2;04.29 | claws 'waz Cl1Del
2;03.17 | flashing 'plaefij C1Mod
2;02.03 | blue buw C2Del
1;11.27 | plates pwejts C2Mod
2;02.22 | glasses 'kwabiz CCMod
2;00.04 | cleaning Fijo Other
2;03.03 | black 'blak” TL

In the first example above, is of deletion of the first consonant, as Sonya deletes the
initial [k] of “claws” The second example, “flashing” undergoes modification of the first
consonant, as [f] is realized as [p]. The third example is of C2 deletion: Sonya deletes the
target [1] from her production. The fourth example is of C2 modification as Sonya
modifies the [1] in “plates” to [w]. The next example, “glasses”, undergoes modification
of both consonants of the cluster: [gl] is realized as [kw]. The example of “cleaning”,

falls in the “other” category as Sonya seemingly fuses both the [kl] together and produces

[1] in its place. The final example, “black” is realized as target-like. Sonya does begin to

produce target-like segments during this stage, at a rate of 21%. These examples,
precursors of the following stage, are not grouped near the beginning or end of the stage;
they are scattered throughout the time period.

Finally, as noted for previous stages, there do not appear to be positional effects
during Stage 3. Sonya attempts Obstruent+Lateral clusters in word-initial primary

stressed, word-medial secondary stressed, and word-medial unstressed (WM-U) |
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positions. However there is no distinctive pattern of production according to position
could be detected.

In the next section. I provide a compilation of the data on the acquisition of
Obstruent+Rhotic (Obs+R) onset clusters. Overall, the acquisition path for this type of

cluster is very similar to the acquisition of the Obstruent+Lateral cluster discussed above.

5.5 Obstruent+Rhotic Onset Clusters

Similar to the above, Sonya’s acquisition path for Obstruent+Rhotic takes place
during three stages, in the same order, and at ages similar to the ones observed for the
acquisition of Obstruent+Lateral clusters; In addition, each of these stages is
characterized by patterns of production similar to the ones seen with the
Obstruent+Lateral clusters. Following the same method as the section above, I describe
the stages of Obstruent+Rhotic acquisition from both qualitative and quantitative

perspectives.

5.5.1 Stage 1: C2Del (1;04.18 - 1;09.26)

The first stage in Sonya’s acquisition of Obstruent+Rhotic clusters is attested for
approximately five and a half months, which is the same amount of time as Stage 1 of
Obstruent+Lateral cluster acquisition. This occurs between Sonya’s age of 1;04.18 until
1,09.26. This stage, like Stage 1 in the acquisition of Obstruent+Lateral clusters, is
mainly characterized by a large amount of second consonant deletion (C2Del). The

relative proportion of each process attested at this stage is provided in (5.13) below.
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(5.13) Mean Values for Obs+R Clusters (1;04.18 - 1;09.26)
a. Attempted forms: 68

b. C2Del: 49 (72%)
c. C2Mod: 3 (4%)
d. Target-like: 3 (4%)
e. CCMod: 2 (3%)
f. C1Mod: 1 (1%)
g. Other: 10 (15%)

The values listed above indicate that the acquisition path for Obstruent+Rhotic onset
clusters is very similar to that of Obstruent+Lateral onsets. The main characteristic of this
stage is indeed the deletion of the rhotic consonant, which accounts for 72% of the data.
Table (5.14) below provides representative examples of the main process found during

this stage.

(5.14) C2Del in Obs+R Clusters (1;04.18 - 1;09.26)

Age Orthography | Adult IPA Realization
1;06.10 | brown ‘brawn 'bak™

1;08.06 | tree 't1ij 'khij

1,08.22 | green 'gIijn 'g&jn

1;09.11 | crocodile 'kzakedajot | 'k"ak"s dajve
1;09.26 | brush baaf 'bas

Unlike the acquisition of Obstruent+Lateral clusters, the second most prominent category
noted is, unexpectedly, “Other”. There are 10 unclassifiable examples duringAthis first

stage. These examples are listed in table (5.15) below.
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(5.15) Obs+R Attempts in the “Other” Category (1;04.18 - 1;09.11)

| Age Orthography | Target Realization
1;04.18 | Gabriella 'geebaijeta | 'fezte
1;04.18 | Gabriella 'gebiijeta | 'hedz
1;05.29 | dragonfly ‘d1zgon flaj | 'EgmijtPs
1;05.29 | dragonfly 'dreegon flaj | 'emiki
1;07.27 | tractor(?) 'traktor 3nnua'kijm
1;07.27 | gran 'g1en '20na
1;08.06 | tree 't1ij 'fij?
1;08.11 | truck ‘tiak 'fa?
1;09.11 | fridge 'f11d3 'p"tmp"
1;,09.11 | drive diajv doxajf

As we can see from this chart, the first two words “Gabriella” and “dragonfly” fall into
this category because the redundant syllables of the forms attempted have been truncated.
The form “tractor” is not realized close to the target form. However, as indicéted by the
question mark next to the orthographic form, it is possible that “tractor” is not actuality
the target form in this case. The other two forms containing a [tr] cluster seem to be
realized as a merger between both consonants, resulting in the consonant [[]. In the final
example, Sonya does produce both consonants, however, she epenthesizes [9] between
the two consonants.

If we look past the relatively large number of forms from the “Other” category,
we find the next most prominent type of production to be that characterized by C2
modification, as it was in Stage 1 of Obstruent+Lateral acquisition. Just as the attempted
laterals in Stage 1 cannot be realized as target-like, neither can the rhotics during this

stage. Also, as in Stage 1 of Obstruent+Lateral acquisition, Sonya produced target-like
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productions of the cluster without modification of any consonant in 6% of the data at this
stage.

While the main pattern during this stage is C2 deletion, which occurs 72% of the
time, the data was re-examined to determine whether this pattern is prosodically-
determined. Unfortunately, similar to the distribution of Obstruent+Lateral clusters, the
distribution of the available Obstruent+Rhotic examples do not enable us to investigate
this possibility. The main reason for this is that the majority of examples (65/69) occur in
word-initial, primary stressed syllables, and undergo a variety of processes. The
remaining four examples occur word-medially, in secondary stressed positions, and do
not display any noticeable positional effécts. Of these 4 examples, two undergo the main

process of C2 deletion, while the other two fall into the “other” category.

5.5.2 Stage 2: Inter-stage (1;10.10 - 1;11.27)

The second stage in Sonya’s acquisition of Obstruent+Rhotic clusters, is, again,
very much comparable to Stage 2 in the acquisition of Obstruent+Lateral clusters. Sonya
appears to be using a variety of strategies to utter the target cluster. While she continues
to delete C2 in many of the occurrences, she exhibits other processes such as C2
modification and CC modification during this stage as well. This stage is labeled as an
“inter-stage” as Sonya is beginning to prosodify the cluster correctly and to produce two
consonants, even if she is not systematic in doing this. The relative prominence of each

process during this stage is provided in table (5.16) below.
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(5.16) Mean Values for Obs+R Clusters (1;10.10 - 1;11.27)
a. Attempted forms: 28

b. C2Del: 12 (43%)
c. C2Mod: 11 (39%)
d. CCMod: 3 (11%)
e. CCDel: 1 (4%)
f. Other: 1 (4%)

It is clear from the above data that Sonya is at an inter-stage. Her productions undergo C2
deletion or C2 modification in near-equal proportions. While Sonya deletes one or both
cluster consonants in 13 occurrences (47%), she also produces two consonants, even in
modified forms, in 14 occurrences (50%). There are however, no occurrences during this
stage, of Sonya producing a fully target-like cluster. Table (5.17) below provides

representative examples of Sonya’s productions during this stage.

(5.17) Obs+R Attempts (1;04.18 - 1;09.26)

Age Orthography | Target | Realization | Code
1;11.27 | ground 'grawnd | ,gawn C2Del
1;11.08 | bruise 'bruwz | 'bwuwd C2Mod
1,10.10 | grapes 'grejps | 'egst® CCDel
1;10.10 | three '01ij fwij CCMod
1;10.10 | truck '‘tiak | t"0'1ak® | Other

The first example above, illustrates C2 deletion as Sonya produces deletes the [r] in
“ground”. In the second example, “bruise”, Sonya realizes the cluster with C2
modification by producing the [r] of [br] as [w]. In the next example, “grapes”, Sonya
omits both consonants in the word-initial onset. The fourth example, Sonya produces two

consonants in the cluster, even if she modifies both of them, producing [fw] for [6r]. The
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final example is in the “other” category; Sonya realizes both consonants of the cluster
correctly, however, she epenthesizes [o] in the cluster.

Similar to the previous stages discussed for both Obstruent+Lateral and
Obstruent+Rhotic clusters, the potential effect of prosodic position on cluster realization
could not be investigated here either. Again, the majority of the examples (26 in 29)
come from word-initial, primary stressed positions. While the final three examples come
from word-medial, unstressed environments, all of which underwent C2 deletion, there is
not enough data to fully investigate or make any conclusions about possible positional

effects during this stage.

5.5.3 Stage 3: CC Production (2;00.04 - 2;06.02)

The third and final stage in Sonya’s acquisition of Obstruent+Rhotic clusters
begins at the age of 2;00.04 and lasts until the end of recording at 2;06.02. During this
time, Sonya makes a leap from C2 deletion to primarily C2 modification or target-like
productions. While she still has not perfectly mastered the Obstruent+Rhotic cluster, she
definitely appears to have acquired the branching onset structure. Table (5.18) below

provides the relative proportions of production during this stage.
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(5.18) Mean Values for Obs+R Clusters (2;00.04 - 2;06.02)
a. Attempted forms: 146

b. C2Mod: 69 (47%)
c. Target-like: 32 (22%)
d. C2Del: 19 (13%)
e. CCMod: 12 (8%)
f. C1Del: 7 (5%)
g. C1Mod: 4 (3%)
h. Other: 3 (2%)

The most prominent process observed at this stage is C2 modification. However, an
analysis of the other types of processes reveals that Sonya produces two consonants
together in a cluster quite regularly. To combine all examples where two consonants are
produced in a cluster, with C2 modification, target-like productions, CC modification,
and C1 modification, the total number of occurrences with CC production is 117 (80%).
This value indicates that even though she still makes mistakes in production,‘ the overall
pattern is prosodically accurate in that a cluster is being produced. Target-like clusters
occur at a rate of 22%, and are spread out fairly evenly over the time period covered by
this stage. These values are quite similar to those found in Stage 3 of Obstruent+Lateral
acquisition, as seen in (5.11) above. Representative examples of production during this

stage are provided in (5.19) below.
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(5.19) Obs+R Attempts (2;00.04 - 2;06.02)

| Age Orthography | Target | Realization | Code

2;02.22 | gran 'gren | 'gw&mn C2Mod
2;03.03 | dry 'draj | 'diaj TL
2;00.04 | cream 'kijm | k"jj C2Del
2;05.12 | green 'grijn | kwijp CCMod
2;03.17 | frogs 'fragz | 'wa ClDel
2;03.27 | try ‘t1aj ‘f1aj ClMod
2;02.03 | trucks 'tiaks | 't"31aks Other

In the first example, the word “gran”, is produced with C2 modification as Sonya
modifies the [r] in the [gr] cluster to a [w]. The second example, the word “dry”, is
produced in a target-like fashion, while in the third example, Sonya produces the word
“cream” with C2 deletion as she deletes the [r] from the [kr] cluster. The fourth example
is of CC modification in the word “green” as Sonya replaces both consonants in the
cluster [gr] with [kw]. The next example of the word “frogs” is produced with C1
deletion. The word “try” undergoes C1 modification, and the final form of thé word
“trucks”, falls in the “other” category as Sonya epenthesizes a [o] between the [tr] cluster.
Finally, as discussed for the previous stages, there do not appear to be any
positional effects during this stage. Sonya produces 124 examples of Obstruent+Rhotic
clusters in word-initial, primary stressed position. However, she produces only one form
in word-medial, primary stressed position as well as one form in word-medial, secondary
stressed position. There are also 16 examples of Obstruent+Lateral cluster production in
word-medial, unstressed positions, however, no positional patterns could be determined

from these examples.
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In the next section, I discuss the acquisition path for Obstruent+Glide onset
clusters. As we will see, however, there were very little data from the production of these
types of clusters. It is therefore difficult to determine the course of development in some

of the cases.

5.6 Obstruent+Glide Onset Clusters

The cluster investigated in this section is Obstruent+Glide, such as the one in “
“queen” [kwimn]. Unlike the stages uncovered in the previous sections, however, no
stages could be identified for this cluster type, as there were only nine examples of
attempted production. The following tabie (5.20) provides a complete list of all of the

occurrences of this type of onset cluster.

(5.20) Obs+G Attempts (1;11.27 - 2;06.02)

Age Orthography | Target Realization Code
1;11.27 | penguin 'pengwm 'p"En,win Cl1Del
2;02.03 | penguin '‘peggwin »'ph"égwin Cl1Del
2;02.22 | penguins 'pengwinz 'pPEywinz Cl1Del
2;03.03 | penguin 'pengwin 'piEnwin C1Del
1;09.11 | vacuum 'vekjuwm 'bakTink C2Del
1;09.11 | cucumber 'kjuwkambor | 'k®*Amaba: C2Del
1;08.22 | vacuum 'vekjuwm 'vekjuw TL
2;00.04 | so cute sow'kjuwt | so?su'kbjiowt® | TL
2:06.02 | square 'skwel Kkwe TL
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At first glance, it may appear that Sonya has not acquired the Obstruent+Glide cluster,
and that the main process throughout production is C1 deletion. This is howeyer not the
case. By looking at all four occurrences of C1 deletion, we can see that they all occur in
the word “penguin”. This is most likely a special case that arises from the
nasal+consonant sequence in which the nasal shares the place of articulation of the
(deleted) consonant. An additional piece of evidence that supports this claim is that
Sonya does not delete C1 in any other attempted form. For the remaining ﬁvé examples,
Sonya does display some degree of accuracy. She produces the Obstruent+Glide cluster

as target-like in three words “vacuum”, “cute” and “square”. There are two examples of

C2 deletion that occur very early, at the age of 1;09.11, in the production of the word

“vacuum” as ['baekMnA] and “cucumber” as ['k"Amaba:]. Notice that in both cases, the

deleted glide is [j]. Davis and Hammond (1995) argue that Obstruent+Glide clusters in
English involve different structures depending on the glide involved. They claim that an
obstruent+{w] cluster forms a branching onset, while an obstruent+[j] sequence is
syllabified as a singleton onset followed by an on-glide in the nucleus. Giveﬁ these
considerations, and given that I do not have sufficient data to make firmer observations, I
cannot draw any conclusions about the acquisition of Obstruent+Glide clusters or the
absence thereof.

Similar to above, the potential effects of position on acquisition patterns were not
attested, as the data was very limited. The majority of utterances (6 in 9) contained

Obstruent+Glide clusters in word-medial, unstressed position, while the remaining three
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examples were in word-initial, primary stressed position. None of these positions display
any particular effects.

While there cannot be any conclusions drawn about the acquisition of
Obstruent+Glide branching onsets, there is certainly a clear path for both
Obstruent+Lateral and Obstruent+Rhotic. Both of these types of branching onsets were
acquired in three stages at approximately the same age. Stage 2, the inter-stage showing
partial evidence of mastery, started at the same age for both cluster types at 1;10.10.
Also, the mastery stage for Obstruent+Rhotic clusters was attained just two weeks
(2;00.04) after the Obstruent+Lateral cluster (1;11.27). Given potential effects related to
data sampling and data density, it is plauéible that both types of branching onsets were
indeed acquired simultaneously. Coming back to the Obstruents+Glide clusters, the
meager evidence available does not allow us to confirm or undermine the possibility that
this cluster type was acquired at the same time as the other branching onsets.

Now that each of the branching onsets has been discussed, I move on to an
analysis of the acquisition path of s+C onset clusters. An investigation of possible
positional effects was not possible with these cluster types for two main reasons. First of
all, the majority of data are of s+C clusters in word-initial position. In fact, there are only
nine instances of s+C clusters in word-medial position, a situation which does not enable
any conclusive analysis. Second, word-medial clusters should not be considered in any
event, because they do not involve the appendix+onset structure required in the
syllabiﬁcaftion of word-initial s+C clusters. The analysis of word-initial s+C clusters

remains relevant, however, in order to provide a comparison with the acquisition of
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branching onsets from the pefspective of the development of word-initial syllable
structure. In the next section, I begin my discussion of these clusters with s+Obstruent

clusters.

5.7 s+Obstruent Onset Clusters

In this section, I discuss the acquisition path for s+Obstruent clusters. As we will
see, Sonya has not acquired this type of clusters during the time span covered by the
recording. As with the other onset clusters, I attempted to find stages in Sonya’s
development of s+Obstruent clusters. However, there were no identifiable stages in the
data; as Sonya continuously and regularly deletes C1, [s], from the production of such
clusters, across the entire corpus. There were exceptional instances where Sonya made
use of other processes such as C1 modification, and even some target-like productions.
These realizations were however very scarce and displayed no systematicity. The
following table (5.21) provides the relative proportions of each process throughout the

entire corpus.

(5.21) Mean Values for s+Obstruent Clusters (1;04.18 - 2,06.02)
a. Attempted forms: 67

b. C1Del: 59 (88%)
c. Target-like: 1 (1.5%)
d. C2Mod: 1 (1.5%)
e. Other: 6 (9%)

These values indeed indicate that Sonya has not acquired the s+Obstruent onset cluster,

which is true even towards the end of the recording sessions. She deletes the [s] regularly
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throughout recording at a rate of 88%. The second leading data category is; in fact, the
“other” category, which accounts for 9% of the productions. There is only one occurrence
(1.5%) that is target-like, and a single example (1.5%) of C2 modification. Table (5.22)

below provides representative examples from the data.

(5.22) s+Obstruent Attempts (1;04.18 - 2;06.02)

Age Orthography | Target | Realization | Code
1;05.29 | spoon 'spuwn | 'p"w ClDel
1;11.08 | spoon 'spuwn | smuw C2Mod
2;03.03 | stubbed 'stabd | 'st"ab TL
1;04.18 | Steve 'stijv | i Other

The majority of the cases above occur near the beginning of recording, and include
situations when Sonya would delete the entire syllable containing the cluster, or
sometimes merge the target sounds into one. The following table (5.23) provides a

complete list of the occurrences in the “other” category.

(5.23) s+Obstruent Attempts in the “Other” Category (1;04.18 - 2;05.12)

Age Orthography | Target | Realization
1;04.18 | uh, Steve A'stijv | ad'tfiy
1;05.29 | stroller 'strowlar | 'hst®a
1;05.29 | stroller 'strowlox | o'd3ephd
2;02.03 | stroller 'stiowlor | Tfiala
2;03.17 | standing Stendm | '0&@wij
2;05.12 | store 'stor Bowa
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As we can see from the above table, the majority of clusters falling into this category

involve [st]. For five of the utterances, Sonya merges the [s] and [t] in some way to

produce one sound. We see that in the first word, “Steve”, she produces a [tf], as she does

for the third example of “stroller” at 2;02.03. She also produces the [st] of “stroller” as

[d3] at 1;05.29, showing some degree of (unsystematic) variability in the voicing of her

affricated outputs. In the final two forms, “standing” and “store”, she produces an inter-
dental fricative, either [0] or [0] for the cluster. For the example of “stroller” at 1;05.29,
Sonya produces an [h] word-initially. However, as this cluster involves three ‘consonants,
which combines the complexity of an s+C cluster with that of a branching onset. This
may have had an effect on Sonya’s performance in her production of this cluster.

In the next section, I discuss the acquisition path for s+Nasal onset clusters.
Unlike the acquisition of s+Obstruent clusters, Sonya does display acquisition of this type

of cluster.

5.8 s+Nasal Onset Clusters

There are a limited amount of attempts at forms containing s+Nasal onset clusters.
However, out of the 11 occurrences found, patterns of acquisition were noticeable. The
first of these is characterized by Sonya’s deletion of the [s] whereas, in the second, Sonya
shows mastery of the structure, despite some distortion in the production of the

consonants. I discuss each stage in turn in the next subsections.
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5.8.1 Stage 1: C1Del (1;08.22 - 1;09.11)

From the beginning of recordings until age 1;09.11, Sonya only attempts two
forms with an s+Nasal onset cluster. In both of these attempts, she deletes the first
consonant ([s]). While two occurrences may not seem sufficient to un-controversially
identify a stage, note as well that both examples display the same process and that there
are no occurrences after 1;09.11 where Sonya deletes C1 again. In table (5.24) below, I

provide both examples from this stage

(5.24) s+Nasal Attempts (1;08.22 - 1‘;09.11)

Age Orthography | Target | Realization | Code
1;08.22 | snow 'snow | ‘now C1Del
1,0911 snail 'Snej'} ImlJ Cl1Del

In the first example of “snow”, Sonya simply deletes the [s]. In the second example,

“snail”, Sonya continues to delete the [s] (and realizes the [n] as [m] for no clear reason).

5.8.2 Stage 2: CC Acquired (2;00.04 - 2;05.25)

During the second stage, nine attempts at an s+Nasal obstruent cluster are attested
in the data. In all nine attempts, Sonya successfully produces two consonants together in
a cluster. While she produces target-like clusters in five attempts (56%), she modifies C1
in the other four attempts (44%). In three of the latter cases, the /s/ is still produced as a

coronal fricative. Thus, even though Sonya can only produce s+Nasal clusters in a target-
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like fashion in 56% of her attempts, she accurately produces the CC cluster in 100% of

the attempts. I provide each occurrence in table (5.25) below.

(5.25) st+Nasal Attempts (2;00.04 - 2;05.25)

| Age Orthography | Target | Realization | Code
2:00.04 | smoke 'smowk | 'OBmowk® CiMod
2;03.17 | snowy 'snowij | 'hnowij ClMod
2;05.25 | snake 'snejk | 'Onej CiMod
2;05.25 | small 'smat | 'Oma ClMod
2;02.03 | smaller 'smalor | 'smaji TL
2;03.03 | small 'smat | smat TL
2:03.03 | snow 'snow | 'snowo TL
2;03.17 | snowy 'snowij | ‘snowip TL
2;05.12 | small 'smat | 'smat TL

In the next section, I provide an analysis of the s+Lateral onset cluster. As we will

see, Sonya appears to have acquired this type of cluster sooner than she acquired the

s+Nasal onset cluster, and earlier than any other cluster type discussed thus far.

5.9 s+Lateral Onset Clusters

There is only one stage of development evident in Sonya’s acquisition of the
s+Lateral onset cluster. From the beginning of attempted s+Lateral clusters at 1;08.11,

Sonya produces target-like clusters in the majority (68%) of attempts. The following

table (5.26) provides the relative proportions of production.
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(5.26) Mean Values for s+Lateral Clusters (1;08.11 - 2;06.02)
a. Attempted forms: 15

b. Target-like: 12 (68%)
¢. CCMod: 1 (5%)
d. C1Mod: 1 (5%)
e. C1Del: 1 (5%)
f. C2Del: 1 (5%)
g. Other: 3 (14%)

While Sonya correctly produces the s+Lateral onset cluster as target-like in 68% of the
utterances, she actually produces two consonants in a cluster for 77% of the cases. This
value combines each of the occurrences that are target-like or undergo CC or C1
modification. While the largest category of data is of the “other” category, we can see by
looking at these particular utterances that they are more target-like than they initially
appear. First, consider the three examples in table (5.27) that I classified in the “other”

category.

(5.27) st+Lateral Attempts in the “Other” Category (1;09.11 - 2;03.03)

Age Orthography | Target | Realization
1;09.11 | slide slajd | tajth
2;00.04 | sleepy 'slijpij | "Hijp"ij
2;03.03 | slide slajd | tsaj

As we can see from these examples, in each of these three productions, Sonya produces
outputs that are highly characteristic of a fusion process, merging the two target sounds
together into a single one. 'In the first two examples, she produces a consonant which

keeps the fricative manner of [s] and the laterality of the [1]; whereas, in the last example,
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she produces an affricate which could easily be interpreted as a version of the same sound

which underwent a higher degree of closure in the vocal tract. Sonya produces these same

words as target-like throughout the remainder of the data. Table (5.28) below provides

representative data of s+Lateral attempts.

(5.28) s+ Lateral Attempts (1;08.11 - 2;06.02)

Age Orthography | Target | Realization | Code
1;08.22 | slide 'slajd | 'slajt® TL
2;03.27 | sleep 'slijp | slijp” TL
2;02.22 | slide 'slajd | 'lagt® C1Del
1;08.11 | slide 'slajd | 'Olaj C1Mod
2;03.17 | sleep 'slijp | 'zejp" C2Del
2:06.02 | slide 'slajd | 'fwajd CCMod

In the first examples of “slide” and “sleep” are produced as target-like. In the third
example, “slide”, Sonya deletes C1, and in the fourth example, she modifies C1 by
producing a [0] instead of [s]. In the fifth example, “sleep”, Sonya deletes C2, and the
final example undergoes CC modification, as the [sl] cluster is realized as [fw].

In the next section, I outline the acquisition path for s+Glide onset clusters. As

with the acquisition of s+Lateral clusters, the evidence suggests that Sonya has acquired

the structure required to syllabify this cluster type fairly early.
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5.10 s+Glide Onset Clusters

Similar to s+Lateral onset clusters, Sonya acquires the s+Glide cluster at an early
stage. There is only one stage of development visible from the recorded data, during
which Sonya has apparently already acquired the cluster. Unlike the acquisition of
stLateral clusters, the majority (63%) of production for s+Glide clusters undergo C1
modification, while only 17% were target-like. Table (5.29) below provides the relative

proportions of each pattern affecting s+Glide onset clusters.

(5.29) Mean Values for s+Glide Clusters (1;08.06 - 2;06.02)
a. Attempted forms: 30 '

b. C1Mod: 19 (63%)
c. Target-like: 5 (17%)
d. ClDel: 5 (17%)
e. Other: 1 (3%)

From the above breakdown, we can see that the combined average for CC production is
80%. This value certainly indicates that while Sonya does not accurately pronounce the
cluster, she has acquired the structure required for its production.

Concerning the cases of C1 modification, a significant pattern emerges from the

examples. In all but one occurrence where C1 is modified, this consonant is realized as a

labial consonant. The specific consonant varies between [p, f, ], but regardless, it

remains labial. The single example where this did not occur was the first production of
[sw] at 1;08.06, where the [sw] was realized as [hw]. Sonya appears to have difficulties

producing the [s] when followed by the labial glide [w]; therefore, she modifies the [s] as
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a labial consonant for ease of articulation. Table (5.30) below provides representative

examples of production.

(5.30) s+ Glide Attempts (1;08.06 - 2;06.02)

| Age Orthography | Target | Realization | Code
1;08.06 swing 'swi ‘pwijn ClMod
1;08.22 | swing 'swig | '¢wip ClMod
2;05.25 | sweepy 'swijpij | 'fwidbij ClMod
2;06.02 | swing 'swiy | o'fwin C1Mod
1;08.11 | swing 'swm | 'Mig ClDel
1;11.08 | swim 'swim | swEm TL

2;00.04 | swimming 'swimm | swinily TL

In the first example above, the [s] is realized as the labial [p] through C1 modification.
The second example is again of C1 modification in “swing”. In the third example, C1 is
modified from [s] to the labial [f], and again C1 modification occurs in the fourth
example. The next example of “swing” illustrates the only instance of C1 deletion, while
in the final two examples of “swim” and “swimming”, Sonya produces the [sw] as target-
like. While the examples illustrated above may suggest that she has not acquired the
cluster, the main point here is that she seems to have acquired it from the perspective of
syllable structure, even though she shows variable realizations of C1, which undergoes
labial assimilation in a majority of the cases

There appears to be a unique acquisition path relevant to s+C clusters, that is not

attested to in branching onsets. For s+C clusters, the larger the sonority distance is
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between the [s] and the following consonant, the earlier the cluster is acquired. As we
saw in the data above, the first s+C cluster type to be acquired was the s+Glide cluster,
which had the furthest distance in sonority. The next s+C cluster acquired was the
s+Lateral with a sonority distance of two, which was acquired at age 1;08.11. Next, the
cluster s+Nasal, with a sonority distance of one, was acquired a little later at 2;00.04.
Finally, the cluster s+Obstruent, having a sonority distance of zero, was never acquired
during the time of this corpus which ended at 2;06.02.

The data indicate that acquisition takes place at around age 1;08.06 for s+Glide
and s+Liquid occurs, but never for s+Obstruent clusters, during the period covered by the
corpus. This raises the question as to whéther the s+Glide and s+Liquid clusters are
analyzed by the child as s+C clusters or as branching onsets. In order to address this
question, I conducted a comparison between these clusters and other Fricative+C clusters.
Since there were no Fricative+Glide clusters in the child’s vocabulary, I focused on a
comparison of Fricative+Liquid and s+Liquid clusters.” As we will see, the
Fricative+Liquid cluster behaves quite differently from the s+Liquid cluster, indicating
that the two are indeed different cluster types.

In order to compare these cluster types, a list of the Fricative+Liquid g:lusters
attempted by the child was compiled using Microsoft Excel spreadsheets, and sorted
according to Fricative+[r] and Fricative+[1]. The coding system of acquisition was the
same as that for the other branching onsets and s+C clusters seen in table 5.5. With

regards to the acquisition of the Fricative+{r], there was some variation to the acquisition

3 A direct comparison with s+[r] clusters was not possible here as this type of cluster does
not exist in English.
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patterns. First of all, Sonya regularly produced target [6] as [f], a substitution often
observed in first language acquisition, which presumably arises because of perceptual
factors (e.g. Levitt et al. 1987). Given this, I ignored this substitution in my compilations
of the clusters. These Fricative+{r] clusters are realized primarily with C2 modification to
[w], which occurs in 51% (25/49) of the productions. Target-like forms emerged at
2;02.03, and occurred in 14% (7/49) of attempted forms. There were also instances of C2
deletion, C1 deletion and CC modification. Table (5.31) below, provides representative

examples of production.

(5.31) Fricative+{r] Attempts (1;08.11 - 2;02.03)

Age Orthography | Target | Realization | Code
1;08.11 | throw 'grow | fow C2Del
1;09.11 | fridge 'tndz | 'p"imp Other
1;11.08 | frogs 'flagz | 'fwa C2Mod
2;02.03 | French 'frentf | 'fign TL

With the exception of target-like productions, which first occurs at 2;02.03, all patterns
above were concurrent throughout the corpus. In the first example, “throw”, C2 [r] is
deleted in the realization. The example of “fridge” falls in the “other” category as it does
no resemble the target form. The next example, “frogs” is categorized as C2
modification as the [r] is realized as [w]. The Fricative+[r] cluster in “French” is realized
as target-like. A comparison of Fricative+[1] and s+[1] clusters was conducted as well,

and the results of this comparison reveal a difference in the structure of the two cluster

types.
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The data on the Fricative+[1] clusters, namely [fl], show a pattern of C2 deletion
at a rate of 50% (8/16) of production. There are no occurrences of a target-like production
of the cluster in the corpus, and few occurrences of other realizations such as C2
modification (3/16), productions in the “other” category (4/16), and CC deletion (1/16).

Table (5.32) below provides representative examples of realizations.

(5.32) Fricative+[l] Attempts (1;05.29 - 2;02.03)

Age Orthography | Target Realization | Code
1;05.29 | butterfly 'bator flaj | 'fwa C2Mod
1;08.11 | flower ‘flawoxr | 'hwadu Other
1;11.08 | flower 'flawor | ‘awas CCDel
2;03.17 | flying 'flajim 'fano C2Del

In the first example above, the [1] is modified as [w] in “butterfly”. The second example,
“flower” is categorized in the “other” category as the production does not resemble the
target. The next example of “flower” is produced with CC deletion as the whole cluster is
deleted. Finally, the cluster in “flying” is realized with C2 deletion as the [1] i.s deleted in
production.

As opposed to the lack of target-like productions with Fricative+{l] clusters, the
data on s+[1] clusters reveals a different pattern: 68% (15/22) of these clusters are
produced in a target-like fashion. There are very few occurrences in the remaining
categories. Productions fell in the “other” category at 14% (3/22), and the categories of
CC and C1 modification, and C1 and C2 deletion at 5% (1/22) each. Table (5.33)

provides representative examples of these productions.
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(5.33) s+{1] Attempts (1;08.11 - 2;06.02)

| Age Orthography | Target | Realization | Code

1;08.11 | slide 'slajd | '0laj C1Mod
1;08.22 | slide 'slajd 'slaj TL

2;00.04 | sleepy 'slijpij | "Hijp"ij Other
2;02.22 | slide 'slajd | 'lagt" C1Del
2;03.17 | sleep 'slijpij | 'zejp" C2Del
2;06.02 | slide 'slajd | 'fwajd CCMod

As seen in the examples above, C1 modification occurs in the first example of “slide” as
the [s] is realized as [0], and the second example is target-like. The example of “sleepy”
is categorized as “other”. The next example of “slide” is the only occurrence of C1
deletion as the [s] is not produced. The only occurrence of C2 deletion is with the [1] in
“sleep”. Finally, CC modification occurs in one example of “slide” as it is realized as
[fw]. A direct comparison of the productions of Fricative+[1] and s+[1] clusters illustrates

the differences between both cluster types. Table (5.34) below provides this comparison.

(5.34) Comparison of the Production of Fricative+{1] and s+[1] Clusters

Fricative+[l] | Realization | s+{1]
0% TL 68%

0% CCMod 5%

0% C1Mod 5%

19% C2Mod 0%

0% ClDel 5%

50% C2Del 5%

6% CCDel 0%
25% Other 14%
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In sum, the differing results between the Fricative+[1] and s+[I] clusters indicate that s+[I]
is not analyzed by the child in the same way as Fricative+[1] cluster. These findings are
consistent with the assumption adopted in section 5.2, after Goad and Rose (2004), that
s+[1] clusters are structurally different from Obs+Liq clusters, which predicts'that the
child should analyze these two structures in different ways.

In the next section, [ will provide a discussion of the findings from throughout

this chapter.

5.11 Discussion

While an investigation of potentiél positional effects was not possible because of
a lack of relevant data, this study has offered insight into the development of these two
types of onset clusters. The results of this study indicate that branching onsets and s+C
clusters do indeed develop differently, and exhibit different natterns of production. The
following table (5.35) illustrates the ages of acquisition between branching onsets and

s+C clusters.

(5.35) A Comparison of the Age of Acquisition of Branching Onsets and s+C Clusters

Branching Onset | Age of Acquisition | s+C Cluster | Age of Acquisition
Obs+L 1;11.27 s+G 1,08.06
Obs+R 2;00.04 s+L 1,08.11
Obs+G inconclusive s+N 2,00.04
s+0Obs after 2;06.02

As we can see from the above table, an increase in the sonority distance between [s] and

the following consonant results in earlier acquisition of the cluster. However, this
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situation is not observed for the branching onsets. This difference, in addition to the
different dates assigned for each stage, illustrates the independent development of these
two types of clusters. Also, while it may appear that Obstruent+Lateral clusters are
acquired earlier than Obstruent+Rhotic clusters, the data strongly suggests that these two
clusters were actually acquired simultaneously. These results support the claim by Goad
and Rose (2004) that the two cluster types are indeed different structures.

However, while s+C clusters in general should, according to Goad and Rose
(2004), share a unique structure, their acquisition across multiple stages does not support
this claim. Without directly undermining a structural-based account, the pattefning of
these clusters strongly suggests that sonofity constraints such as the ones discussed in
Prince and Smolensky (1993), Gnanadesikan (2004) and Goad and Rose (2004) are
playing a central role in the surface realization of these clusters. This issue, however,

goes beyond the scope of this thesis, and is left for future research.
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Chapter 6 - Conclusion

In this final chapter, I provide a summary of the thesis and discuss some of
implications of my study. The main observations from chapters 4 and 5 are summarized
and discussed in section 6.1. In section 6.2, I address some of the limitations of this

study, offering suggestions for further investigations in this area of research.

6.1 Thesis Summary

The intent of this thesis was to study the issue of positional effects, and determine
whether or not these effects are generalized or limited to specific children. The data
available from Sonya’s corpus do not yield any clear indication that positional effects
manifest themselves across-the-board in developing phonologies. This lack of any
conclusive results may come from the objects studied in the thesis; however, it is possible
that pos'}tional effects do exist in the child’s system, but not for the objects or contexts
covered in the preceding chapters. Despite the lack of evidence toward positional effects
in this study, this thesis has raised a number of issues with regard to methods of
investigation of child language phonology, and has yielded results with regard to the
phonological development of onset clusters, further documenting this topic from a
longitudinal perspective.

In chapter 4, I demonstrated that despite common assumptions that acoustic
investigations are inherently more reliable from a methodological perspective, these
computer-assisted methods also present challenges, especially in terms of data

interpretation specifically for analysis of VOT in onset plosives, which should not be
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neglected. On the one hand, the difficulties in interpreting acoustic data include the level
of arbitrariness required to classify the measurements along a continuum, something
which directly affects the interpretation of the results. On the other hand, the high rates of
inter-transcriber reliability uncovered in section 4.1 provide a basis to support the claim
that the multiple-blind method of data transcription, when combined with a team-based
method of data validation, provide a reliable empirical foundation for research in
phonological development.

As part of this study, I also investigated the development of voicing contrasts in
plosives. The results of this portion of the study were compared with recent work by
Kager, van der Feest, Fikkert, Kerkhoff aﬁd Zamuner (in press). My findings indicate that
voicing contrasts in English are acquired very early, presumably before the beginning of
the period covered by Sonya’s corpus, at 1;04.18. This finding supports the claim made
by Kager et al., that English-learning children acquire the voicing contrast earlier than
Dutch-learning children. My results yielded results similar to those from Kager et al. in
terms of voicing errors as well. Kager et al. found voicing errors to be quite complex.
They also demonstrate that in the data they considered, the devoicing errors are motivated
by voicing harmony with another voiceless plosive in the word. The errors made through
voicing a target voiceless consonant, however, are not motivated by such harmony. My
results were simpler in that the majority of errors made were of inaccurate Voicing ofa
target voiceless consonants, and no patterns of harmony was detected to predict the
occurrence of such errors. The combined research from Kager et al. and this thesis

suggests that more research needs to be done on the development of voicing contrasts
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across languages, and that, concerning English in particular, this research should be
conducted on a fairly young population, and presumably extend into experimental
settings involving children who are still at the babbling stage. |

In addition to the methodological considerations discussed in this thesis, the data
uncovered by my study yields some significant findings in the area of phonological
(prosodic) development. More specifically, concerning the development of onset clusters,
I found that sonority plays a role in the development of Sonya’s s+C clusters, a situation
that was not matched in the development of branching onsets. In sum, a high sonority
distance between an [s] and following consonant (e.g. [sw]) favored earlier acquisition,
while a low sonority distance (e.g. [sp]) éaused the clusters to be acquired at a later time.
This finding has two main implications. First of all, with regard to the acquisition of
onset clusters in general, these findings suggest that because they behave in different
ways, the two cluster types, branching onsets and s+C clusters, require a different
syllable structure, an observation that supports Goad and Rose’s (2004) general
hypothesis. Second, the development of these clusters, especially the s+C clusters in the
context of my study, may be affected differently by constraints such as those regulating
the sonority profile within the cluster.

In the next section, I discuss the limitations of my study, and provide suggestions

for future research in this area.
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6.2 Discussion

In this thesis, I have presented and discussed a number of observations made from
a case study on the acquisition of English phonology. These findings have implications
from methodological, empirical and theoretical perspectives. First of all, this study
investigates the productions of only one child. This situation has its limitations, mainly
because the findings from this child were not directly compared to those from other
children. This, in turn, limits the analysis by referring to the observations as specific to
one child instead of making broad observations about English-learning children in
general. Another limitation of this study comes from the contexts under investigation.
Because of time and, especially, gaps in fhe coverage of the phonological contexts
documented in the corpus, not every phonological context could be investigated in this
thesis. For example, no word-final clusters were studied, and a number of word-medial
clusters had to be left out of the analysis. Also, at times there were not enough data across
contexts to draw any firm observation on the possibility that there could have been subtle
effects related to positions in Sonya’s phonological development. Indeed, the vast
majority of utterances studied in this thesis were in word-initial, primary stressed
position. Positions such as word-initial secondary stressed and word-medial primary
stressed were insufficiently represented in the corpus.

Another perspective on these issues is that it may be the case as well that this
particular child did not in fact display any positional effects. This possibility is reinforced
by the fact that some of the positional effects found in other studies (e.g. Rose 2000,

Kehoe and Hilaire-Debove 2003) come from studies that were fairly comparable to the
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current one from a methodological standpoint. Also, these findings appear to be difficult
to reproduce across studies (Kehoe and Hilaire-Debove 2003).

Building on these issues, several suggestions can however be made to improve the
method of investigation of positional effect in future studies. The first suggesﬁon would
be to first obtain data with higher-density sampling, and, the second, would be to collect
data from children at an earlier age. Higher-density sampling, as well as the integration of
an experimental component probing phonological contexts that are infrequent in the
language, would probably result in production of more of the contexts that were poorly
represented in this corpus. In addition, as we saw in the results for the acquisition of
voicing contrasts, the contrasts appear to Be acquired before the start of the corpus, thus
preventing a look at the possibility of positional effects. If the recording of the corpus had
begun earlier, an investigation of possible positional effects may have been possible
before the contrast was fully acquired. A longitudinal study involving more children
would also enhance the odds of yielding more conclusive results. Such an approach,
similar to that taken, for example, by Fikkert (1994) and Levelt (1994) in their respective
studies on the development of Dutch phonology, facilitate cross-child comparisons that
could enable us to yield conclusions regarding the generality or specificity of the patterns
observed in child productions. Furthermore, if such an approach could be extended to
integrate data from more than one target language, then the results and, especially, the
relative prominence of the phenomena observed within and across the populations of
learners, could also be discussed in light of their universal versus language-specific

origins. Indeed, as alluded to in chapter 4 in light of Kager et al.’s (in press) study on the
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acquisition of voicing contrasts, cross-linguistic studies do yield important results which
can in turn contribute to the development of a better understanding of the factors
enhancing or hindering language acquisition. From this understanding, better theoretical
models could be proposed and used in both formal and applied fields related to

phonological development.
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Appendix Legend

Ortho.
Rec. #
WI-18
WI-2S
WI-U
WM-18
WM-28
WM-U
Label
TL
CCMod
ClMod
C2Mod
Cl1Del
C2Del
CCDel
Oth

Utterance Orthography

Record Number

Word-initial Primary Stressed Position
Word-initial Secondary Stressed Position
Word-initial Unstressed Position

Word-medial Primary Stressed Position
Word-medial Secondary Stressed Position
Word-medial Unstressed Position

Voicing Label

Target-like

Modification of Both Consonants in the Cluster
Modification of the First Consonant in the Cluster
Modification of the Second Consonant in the Cluster
Deletion of the First Consonant in the Cluster
Deletion of the Second Consonant in the Cluster
Deletion of Both Consonants in the Cluster
“Other” Category
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Appendix A - Ranking for Inter-transcriber Reliability

801

Rec# |Ortho. |Target Transcriber 1 Transcriber 2 Transcriber 3 Validated Score Score
Transcription W1 WM

1 cup [*kap] ['ka] {'ka?] K'e:?] [‘kha?] 3.00

4 dada [‘daedee] [‘ded?] [‘edx?] [‘tete?] [‘dedae?] 1.00 2.00

5 papa [*papa] [‘p"apha] ['p"ap,p"ar?] [‘kPa*phe?] [‘p"appha?] 3.00 3.00

19 dada [*ded=] [o*deede] [A‘daede] {u'deede?] [a‘daede] 3.00 3.00

20 dada [‘daedae] [a*daede] [a‘ded=] [a‘deda?] [a‘deedee] 3.00 3.00

22 cup ['kPap] [‘ga?] [‘gup™] [g¥af] [‘ga?] 3.00

23 Peter [‘p"ije1] [,ba"bu?] [‘baple] ['ber'te?] [‘babu.e?] 3.00 2.00

24 dada [‘deedae] ['dede] [‘dee?daer] [‘teete?] [‘deedee] 2.00 2.00

25 dada [‘daede] [‘deede] [‘deedz?] [‘deede?] {‘dede] 3.00 3.00

27 Booboo |[‘buwbuw] {[bu‘bur?] [‘bubu] {bu'bus] [bu‘bu] 3.00 3.00

30 Keesha _|['kMijfa] [Kkhijf1] [‘khijfel [‘ki[e?] {'Khijfi] 3.00

43 Babar [*baebai] [‘baebu} [‘baeba] {‘bz'Ba?] [‘beeba?] 3.00 3.00

45 Babar's |[bzbaiz‘ded |['gowdeda] [baw’deedee] [bau%? ‘dedee?] |[‘bowdede=] 3.00 3.00
dada ] .

45 Babar's |[bzbaiz'ded |['gowdeda] [baw‘daedee] [bau*? ‘dedae?] . |[‘bowdaede] 3.00
dada ®]

46 a [o‘buk...’kap] |[o'bu..kbikPap]  |[o'buk’..ki%kPap] |[e'bu?...Ki¢...kPa:p [[o°buk™...kPrkbap] 3.00
book...cup ]

46 a [o°buk... kap] {[2bu.KPikPapT] [[3°buk’...k"okPap] [(e'bur?...kig...kParp [[2 buk ... kikPap’] 3.00
book...cup ]

47 apple [ 2epat] ['pruw] [phuw] (k"ub] ['khuw] 3.00

48 apple [‘epot] [‘phuw] [pPuw] [p"v*] ['pPuw] 3.00

49 apple [‘@pet] [A‘pPa] [s'pha] [a‘phei] [a‘pha] 3.00

50 apple [‘epot] [‘phal ['phee] [‘pPe?) [‘pial 3.00

54 apple [‘zepot] [‘pha?] [pPzr] [phe:?] [‘pha?] 3.00

58 car [ka1] ['kPow] ['kbaw] [k"e:™ he] ['kraw] 3.00

59 colour [‘kalai] [‘kPowje?] [khu'j2?] [‘khujae?] [‘khawjee?] 3.00

60 colour  |['kalas] [‘kPala] [‘kPala] [‘k"ujor] ['khalo] 3.00

61 blue [‘bluw] [‘buw] ["buw] [bu:] [‘buw] 3.00

67 apple [‘zepot] [‘pPurow] [‘piazal [‘phus] ['piutal 3.00

69 dada [‘deedz] [‘dzda] [‘deede] [‘dee’de?] [‘deede] 3.00 3.00

70 dada [‘deede) [‘daedal [‘dedee?] [‘deeda] 3.00 3.00

[‘daeda?]
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Rec # (Ortho. |Target Transcriber 1 Transcriber 2 Transcriber 3 Validated Score Score
Transcription  |WI WM

73 cat [‘kezt] ['khae?] [‘khaet’] [th?] [‘khae?] 3.00

79 keys [‘kijz] ['khij] [‘hij] [k"ii] [*khij] 3.00

80 Peter [‘phijtas] [‘p"abu?] [‘babara] [‘babu?] [‘bubu] 2.00 3.00

81 keys [kijz] ['khij] ['kij] [khid] [k"ij] 3.00

83 keys [‘kijz] ['khj] ['khij] [khiz] [*k"ij?] 3.00

84 dada [‘deedae] [‘dedz] [*dedae?] [‘de‘dae?] [‘deda] 3.00 3.00

108 cat [‘keet] [...'kPe] [ude k] [uds ‘khee:ths)] [‘khe] 3.00

113 dada [‘dede] [‘dzede] [‘deedo] [‘deds] {‘dede] 3.00 3.00

114 |Keesha [[‘kij[a] CE ... Ckhjfi] [*hifihsh] [khijfi] 3.00

115 |baby ["bejbij] [..."bejbij] [bij?*bejbi] [bi ‘beibi] [bij?*be;jbij] 3.00 3.00

116 |baby [‘bejbij] [uw'bejbej] [‘bejbe] {m ‘bejbi] [‘bejbi] 3.00 3.00

118 |baby _ |[‘bejbij] ['bejbej] [‘bejbr] [‘beibi] [‘bejbi] 3.00 3.00

119 apple [‘epot] {ho‘phu] [huw'pha] [u‘phahsl [hu'phal 3.00

120 [baby [‘bejbij] [‘bebij] [‘bejbij] [bei'bi] [‘bebij) 3.00 3.00

123 |pig [*phig] [‘phijl ['phig] [pte?] [‘phej] 3.00

124 |pig ['phgl [phejl ['phej] [p*his] [‘phejl 3.00

127 keys [‘kijz] [o'khej] [‘khe] [?kbel] [o'k"?] 3.00

136 dada [‘deedae kukij] |[ga?‘deeda‘khihu] |[da?ideedeekPukij]{[2da? ‘dede {ga?‘dada ‘khhui] 3.00 3.00
cookie ‘kbici ]

136 dada ["dada kukij] |[ga?*deeda‘kMhu] [[da?ideedee‘kbukij]|[2da? ‘dede [ga?‘dada ‘kPrhui] 3.00 3.00
cookie Khigi ]

149 ltail Tteit] Z delj] [on Pelij] [unte Tih] G eelij] 3.00

156  [dada [‘dedee] (‘dede] [‘deedae] {‘dee’dae] [‘dedee] 3.00 3.00

158 cookie |[‘kukij] {uwthejkbej] [huwo'kbejki] [u*1'kheikhel] [huwa‘thejk™i?] 3.00 3.00

159 oh, cookie|[ow kukij] [‘owthejkhe] [oj‘'kPejke] [oi*kPeikbel] [‘owathejkbe] 3.00 3.00

163 |cat [‘keet] [o'k"e] [o'kPe] [?kPe?hd] [o'k"e] 3.00

168 bear(?) [‘bea} [kPow'ba:] [kow*ba:] [ko¥‘bar] [krow'ba:] 3.00

175 bird [‘b3id] [‘bow] [‘bow] [bo*] [‘bow] 3.00

177 cookie  |['kukij] [.. t"1fej] [himoj thijka] - [‘h*um‘tfikbej]  |[himoj‘thejkhi?] 3.00| 3.00

178 cookie [‘kukij] [‘ktikhi} [kbr*khy] [‘kPr‘k™ Pah] [‘kPi'khi} 3.00 3.00

183 |colour  |['kalai] [in'k"alu] [p°k"aj.jo] [unkha:'jg?] [in‘kMalu] 3.00

188 turtle [‘tartat] [ thrrtheE] [‘thuwtMn] [‘thustha)] [‘th3:the] 3.00 3.00
ball [‘bat] {‘bai?] [‘bat] [‘bawt] {‘ba.s?k] 3.00
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Rec# |Ortho. |Target Transcriber 1 Transcriber 2 Transcriber 3 Validated Score Score
. Transcription | WI WM
204 |lion king |[‘lajenkig]  |[‘sawkfe] [‘1ajkhe] ['delikPe:] [‘zewkbe] 3.00
209  |lion king |[‘lajonkm] |['lajk"¢] [‘lajk™] [‘laik™] ['lajk"&] 3.00
260 |shoe [‘Juw] [‘3uw] [‘kiazuw] [*6rju*] [‘k"ozuw] 2.00
273 |turtle [‘t3atot] [‘thrthuw] [‘tajthuw] [*ehyitihu;] [‘thathuw] 3.00 3.00
279 monkey | [‘mankij] [hej‘khij] [‘ejkij] [me kMK’ [he;j khij] 3.00
280 duck [‘dak] {'da] [‘dez] {da] [‘da] 3.00
202 bean .. |[‘bijnnuwdstz|[‘bij... nuwnuw] |{‘bijuwskPanuwlu |[‘bi3 ‘khf nii3] [[‘bijuwokanuwn 3.00
noodles |} w] . uw]
300 garbage %‘galedS.UAk [‘bejt[a] [‘bejtja?] [bel'ta?] [‘bejtfa] 3.00
truck .
303 oh, [ow‘garbadst |['owbrfe] [owbej' [e] [o bel [x] Lowbej‘ [ee] 3.00
garbage  |1AK]
tmick
304 |..key, key | KGKi] [ KR K] [.Kijkij] {kv:ak:v? Awa | KR 3.00 3.00
i khil
321 lion king |[‘lajonkip]  |[‘lakPz] [‘lukz] [‘lykhaek] ['lukhee] 3.00
323 |lionking |[‘lajonkiy] |['lejk"®] [lijkte] [‘leikhz] [lijk"e] 3.00
324  \lionking |[‘lajonkmy] |['lejk"e] [‘leke] [‘fekze?h] [‘lekiz] 3.00
327 cat [‘kaet] [‘khae] [‘khae?] [Kheet'] [‘khee?] 3.00
330 |lionking |[‘lajenkimy] |[‘lukbe] ['lukhe?] [‘ukhg?] [‘lukhe?] 3.00
332 |heart [*hait] [ow'kha] [‘ka] [s¥‘kPa?] [ow'kba] 3.00
334 |lionking |['lajonkm] |[‘lajkhe?] [‘lejkhe] ['leikio?] [‘lukhe?] 3.00
351 [keys [‘kijz] [‘khij] [‘khij] [kA] ['k"ij] 3.00
363 towel [‘tawat] [‘kPAmij] [‘kPamowej] [kha:‘ mu?] [‘kbAmowi] 3.00
386 |again [o'gen] [‘=ger] [‘zge?] [‘?2e’ge?] [‘zge?] 3.00
388 |again [>'gen] [‘agz?] [2‘ge?] [e2’ge?] [ege?] 3.00
396  |again [o°gen] [‘age?] [‘ege?] [='ge?] ['ajge?] 3.00
399  lagain [o'gen] [a*gz?] [‘aigz?] [2A‘gze?] [aj'gz?] 3.00
400  |again [o'gen] [e'geet] [e'g] [e'gee?] [e'g=?] 3.00
404 - [two, three,|[tuwBiij‘'gow |[tuwifwaj:'gowz |[thuwfwaj'gow] [[tu¥fwai‘gau*] |[thuwfwazj‘gow] - 3.00
g0
405 lagain [o‘gen] [e'g=?] {=e’ge?] [2'ge?] [e'ge?] 3.00
414 |uh, (?a‘mankij}]  |[up“mink®ej]  |[*AZmankij] [wp’'mAn‘kel] [‘u2mainkPe;] 3.00
monkev
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421 lion king |[‘lajenkig]  [[e'lawkbu] [a‘Tukhe] [u'laikbo?] [o'lawkbe] 3.00
422 |lionking |[‘lajonkimy] |[‘lajk’e] [o'lajk=] [u‘lalkhee] [o'lajk ] 3.00
423 lionking |['lajonkm]  |[‘lajkhee] ['lajkhze] [‘laikhee?] [lajk=] 3.00
424 uh,car  |[?a‘kai] [A?A2a'kha) [a2a2ekba:] [‘2u'?a?ei'kha?]  |[A?a%ej'kPa] 3.00
425  |car [‘kai] [s'kRa:] [‘kha:] [‘kha:] [‘kha:] 3.00
426 car (‘kai] [uw‘kPa} [o?2°kPa] [Rukhap’] {uw‘kha] 3.00
427 |oh,car _|[ow'kai] [ow'k"a] [ow'K"a] [20kk"a] [ow'k"a] 3.00
428  |lionking |['lajonkig]  [[‘lekPe] [‘lekhe] [‘leke] ['1ekPe] 3.00
430 Lion king |[‘lajenkmy]l  [['lajkPe] [‘zajkhe] [‘zaiktek’] [‘lajkbe] 3.00
432 |car ['ka1] [‘khua] ['k"az] [khwa:] [‘khai] . 3.00
433 |lionking |['tajenkig]  |[lu'k"e] [lajkte] ['laikhek’] [‘lajk"e] 3.00
446 potato {po'tejtowhed|[‘the har] [‘thejhal [‘theiha?] [‘thejhai?] 3.00
head -

1448 |okay [‘owkej] [akbej] [akej] [ake!] [akbej] 3.00
461 |turtle [‘taatot] [thuths] [thuta] [thot"s] [thot"a] 3.00 3.00
462 uh, cow |[?a‘kaw] [6?Am‘khaw] [am‘kaw] [£im‘kau] [6?Am‘kPaw] 3.00
467 |garbage |[‘gasbodstink|[‘baeifek"] [bee"t[ek"] [‘bae’tfekM] [bee‘t]ek"] 3.00

truck
469 abig cow |[abig'kaw]  |[aze:'bijk'aw]  |[azbij'kPaw] [;’1;( *“i}?e ] [a.z.e:'bijkPaw] 3.00
b1 av
469 abig cow |[dbig'kaw]  |[aze:'bijk'aw]  |[azbij'k"aw] ' E;h;( 1“;3?8 : [a..e:'bijkPaw] 3.00
b1 a¥
470 |peacock |[‘pijkak] [phijk"al ['phijka] ['Khikha] [phijk"a] 3.00 3.00
471 _ |peacock |['pijkak] [p"ij'ka] [p"j kha:] [p"*kha] [p"j‘k"a:] 3.00 3.00
472 |apple [‘pat] [‘=epial [‘=pal [‘eepa] [‘=pia:] 3.00
473 uh, [?a‘pijkak]  |[ABAsphj‘kha] [A2a24pj'ka] {aaaphi‘kPa] [R2K?K 25, phj kha] 3.00 3.00
peacock ’
474 uh, cow |[7a‘kaw] [A?o‘kPaw:] [a?‘kPaw] [X?a'kbau] [A22'kKhaw] 3.00
476 |cat [keet] [‘kreet"] [‘kheek] [‘qeek’] ['k"at'} 3.00
478  |cow [‘kaw] [‘kfaawi] |[‘khaw] [k"awu] - ['kharw] 3.00
481 uh, [?A‘tzzektar]  |[ednu‘tfij] [ant'na‘kijm] [?an na'tfiiim] [Bn.nu.s'khijm] 3.00
tractor(?) .
483 monkey | [‘mankij] [*majkhij] [ meekij] [‘makhi] [‘makhij] 3.00
490 |cookie  [['kukij] [hij *kMij] [‘kikij] [‘khrkhi] ['khrkbij] 3.00 3.00
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493 monkey |[‘mankij] [‘mazkhij:] [*meekij] [‘maekhi:] [‘ meekbiy] 3.00
496 cat tail [‘keettejt] [‘kbae? theja] [‘khae? thijee] [‘khee? tilie] [‘kre?thija} 3.00
496 cat tail [‘keettejt] [‘khae?thejal [‘kbhae? thijee] [‘kbee? tivize] {‘kbae?thija] 3.00
499 uh, key  |[?a°kij] [‘A2KPij] [*a?akij] [*AKb] ['A20k"ij] 3.00
500 candle [‘keendot] [‘kbee:da:] ['kbae:de:] [‘khae:da:] [‘kbe:da:] 3.00 3.00
501 cookie  |[‘kukij] ['kbijkhij] [*khikhij) (ki) ['kPikhij) 3.00 3.00
502 monkey |['mangkij] [*me kbij] [‘meXhij] [‘m&khi] [‘mekhij) 3.00
504  |cookie  |[‘kukij] [Khjkbij] [‘kikij] [ kPikhii] CKMijkj] 3.00
512 bicycle |[‘bajstkol} [‘ptutha] [‘powtiu] {"potha?] [‘phowtha] 3.00 3.00
513 bicycle |[‘bajstkot]  |[wer'piuthu] [be?jo’ phutha] {be?aphutia] [be?jo‘pPuthal 3.00 3.00
523 um, uh, [[?ama‘deedz] |[GmOn‘dede] [um?u'daedae] {um?5 dee‘dee?] |[m?0n‘daedse] 3.00 3.00
dada
526 car [‘kar] [‘kPa:] [‘kPai] [k"a:] ['kPat] 3.00
533 ...Cathy ...|['keBijpejpo1 |[...'kP=fej...'piap"|[‘k"=fe'piapia] |['k"azse...'phapta] |[...'k'=[ej... pPaph 3.00
Daper a a
534 Cathy [‘keeBij] [..o°kPae0a] [‘khaeBae] [..o'khae0x] [...o'kbae6Ba] 3.00
541  |dada [‘deedee]  |[‘dedz] [‘dedze] {‘deda] [de‘da] 3.00 3.00
551 keys [‘kijz] [he"khij] [hae'kij] [hee?*Kkhi] {ba‘kij] 3.00
553 |purple _|['p31pat] ['pabow] ['phapul ['baphu] ['p"s,pu] 2.00 2.00
558  jcat [‘keet] [‘k"aet’] [‘kheet] | [Kheet'] [‘kheet] 3.00
561 |cat [keet] [Kheet’] [‘kheet"] [theet®] [kreet"] 3.00
562 |..up high |[?ap‘haj] [...A"p"aj] [ho'p*aj] [-...hu*phal] [ho*paj] 3.00
563 l|apple [‘=pst] [‘septa] [‘ephal [‘?aepha] [‘?2pha] 3.00
630 make [mejk‘kaesot] {[uwdnmejkhs khae |[a mejk?A ‘khefuw {[o¥ melki" 25 ke |[uwdmejkh?a ‘kbae 3.00
castle [uw] ] Ou:] fuw]
635 lcow [‘kaw] [‘khaw] [‘khaw] [khaw] [‘khaw] 3.00
639 cat. tail |[keet'teji] [‘khaekho thejo] [ke?s thejo] [kiae? kh u'tPelo]  |[‘khetkharathejo] 3.00
639 cat..tail |[keet'tejt] ['kPackbothejs] [khee?a'thejo] [kbae? kb y'thels]  |[‘kPae?kPo?othejo] 3.00
647 |airplane |[‘e1plejn] ['eptejn] [‘ep’ejruw] [‘epelly] [e"p"&jn] 3.00
649 |apple [‘zepst] [‘zepial - [‘ephz] [‘=pie] ["?zpha] 3.00f
650 apple [‘epot] [‘eephulo) [‘epPuwal [‘ephuvz] [‘?zphuws] 3.00
666 |dada [‘deedee] [‘deede] [‘deedz] [‘deedz?] [‘deede] 3.00 3.00
669  |dada [‘deede] [‘dede] [‘dede] [‘deedz] [‘deede] 3.00 3.00
673 |bird [‘b3ad] [‘a.z] [muat’]

[‘bal

[‘ba.z]

3.00
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677 COwW [‘kaw] [‘'kPaw] [‘khaw] [kha¥] [‘khaw] 3.00

678  |tractor _|[‘tizkios] [‘k"zetfa] [k"at'ta?] [khee'tfa?] [‘khzt[da] 3.00

680 cat [‘keet] [‘khze] [‘khae] [kheet’] [‘khze] 3.00

690  |painting |[‘pejntin] [‘phejt"ij] ['phejttij] [‘peithi] [phejthij] 3.00 3.00

693 |Iwant |[ajwant’bley |[ajwd’baegij] [awant'pedij]  |[‘ain{f‘paedzi] [ajwa’baedij] 1.00 3.00
blanket  [kot] ,

695 want fwant‘bleenke |[37'baedij:] [a‘pPeedij] [up“paediiz] [A?*beediy] 1.00 3.00
blanket |9 '

696 guitar [go'tai] [1'thz] [o'tha] [i'thee] [o'the] 3.00

700 |teddybear |[‘tedijber]  |[‘t"ejba] [‘thejba?] [‘thel ba?] [‘thejba?] 3.00 3.00

704 |garden(?) |l'gaidon] [2'garda] [az'gads] [016°gakee?] [o'gadal 3.00 2.00

706  |carrot {‘kesot] [‘kbert] [‘kbejut’] [‘kbelut’) [‘khrear?] 3.00

707 |potato(?) |[pa‘tejtow]  |["tfuwdij] [*thuwdij] [ttfu'di] [ts*dij] 3.00 3.00

711 |airplane |['eiplejn] — |[uw'p"&m] (5'pgjn] [1'pein] [v'pPen] 3.00

712 lacastle |[o‘keesot] [uw'k"e[uw] [o'kheesjuw] [u'k"ae[ju] [u'k"aefjuw] 3.00

717 |monkey |[‘mankij] [‘migij] ['majk"ij] [‘mik’kbii) [‘mejk.gij] 1.00

728 bicycle |['bajsikot] {baw:s t"AthA] [bwaws'tathaph] [[b¥&¥ Othottap] {[b¥aws'tPat'a] 3.00 3.00

728 bicycle  |[‘bajsiksl] [baw:s‘thatha} [bwaws‘thathaph] [[b¥&¥Othohap] |[bYaws'th'atta] 3.00

729 cake [‘kejk] [‘kbejkh] [‘khejkh] [k"aejkit] ['khejkh] 3.00

734 |kip,cup |['kipkap]  [['kPipikPapf] ['khiphkPap®] [‘kPep"kap"] [‘kPrp"k"ap") 3.00

734 |kip,cup |['kipkap]  [[*k"rp"k"ap”] ['Kip"kiap®] [‘k"ep"k"Ap"] [‘kbip"k"ap®] 3.00

737 |..cookie |['kukij] [-.. Khikhij] [‘khikij] [... Khirkhii] L. Khijk"ij] 3.00 3.00

746 |cat [‘keet] [‘khee] [‘khee] [khzet’] [‘kiz] 3.00

761 |uh, apple |[?a‘?2pot]  |[a*zpiuw] [ 2epuw] [v*?phu¥] ("2 puw] 3.00

767 moo-cow |[‘muwkaw] |[no‘muwkbaw] |[‘muwktaw] [m‘ mu¥kiA%] [na*muwkbaw] 3.00

769 cow [‘kaw] ['kPaw] ['khaw] kha¥] ['khaw] 3.00

785  |cookie |[‘kukij] [‘khejkhij] [kPejkij] ['khaeikhi] [kejk™ij] 3.00 3.00

790 a cow [o‘kaw] [o'ktaw:o] [>'khaw] [o'kha*w] [2'kParwsa] 3.00

792 |cat ['keet] [‘khaet] ['khaet] [khzet] [‘khaeth] 3.00

794 wheelbarr |[‘wijtbeiow] [[o*wejbiba] [ow'wajbeba]  |[o¥'walbeba?] {ow*wejbeba] ' 3.00
ow

804 - |oh, fow'paipat] |[ow'pMirphowAn] |[A‘ptupbuwan] [ow'p'uptuween] |[ow'ptaphuwin] 3.00 3.00
purple...
squeeze _|[‘skwijz] [‘khe;j:f] [tfejf] [t[eid] [‘kPesjv] 3.00

805
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810  |okay [‘owkej] [owk"ej] [ow'khej] [o™'kPe?e] [ow'kPe?e] 3.00

819 okay [‘owke;jl [A kK e]] [‘akPej] [.?0‘1("6_:’9] [‘?akhej] 3.00

821 _ |okay [‘owke;j] [o'kej] [A‘KMAj] [o'q"e]] [A'kbgj] 3.00

822 Cathy [‘kebij] [uw'khzefij] [o'k"aesij] [u'kPae[i] [uw’kheesij] 3.00

837 clock [‘klak] ['khak"] [‘khakh] [kha:kh] [‘kPakh] 3.00

840 hippo [‘hipow] [*habowae] [*hetpowa] [*helpworae] [‘haphowae] 3.00

847 |apple _ |[‘=psi] [‘zp"uw] [‘zpuw] (‘ep*i] [P phuw] 3.00

854 |pail [‘pejt] ['pheje] ['phejal [u'pheize] ['pteja] 3.00

861  |newspape |[‘nuwzpejpaz |[‘owp®ap®a] ['towp"zphz]  [[‘t"o%papal [‘owpPapPa] 3.00 3.00
I

867 elephant |[‘clofintbajsik|[£no’elofe...phath [[AEHfa‘patiae]  |[a"2atfaq o Pegr  |[@no'elfE..."piath 3.00 3.00
.. bicycle {°1] @] m ‘phutha] ]

868 aligator |[@logejtor.an’|[m‘elgoleA?0npha |[‘egelo?a?anput |[m‘?egedo PARIn |[m‘egelo?A?nph 3.00 3.00
on bicycle bajsikat] ttha] e?] ‘phuthe?] atha]

873  [teddybear |[‘tedijber]  |[s't"ebai] [‘theba:] [‘t"e,ba:] [2'thebar] 3.00 3.00
(W)

874 cake [‘*kejk] [‘k"ejik"] [‘khejkh] [kheik] [‘khejk"] 3.00

876  |cup [‘kap] [‘khapia] ['kPap™u] (k" phus™] [‘kPapia] 3.00

800 |eating....... [‘ijtg] [‘ejthin...] [‘ejthe] [o'Teithe?a' deenapf |[ Pejth...] 3.00
radeet]

900 window |[‘wimndow] [window:n] [‘windown] [*?inddin] [‘windowan] 3.00

902 cook [‘kuk] ['khuk"] [‘khukh] [khuk"] [‘khukh] 3.00

903 that's a [Bztsa‘kaw] |[tMAtho‘khawo] [tat?a‘ kPawa] [thut?a ‘khaewa] [thAtha?a ‘kPawa] 3.00
cow

905 |cat [‘keet] [‘keet"] [‘khaet’] [khae:th] [‘k"eet"] 3.00

906 thatsa |[O=tso’pigijl |[‘pheetPophgij] [“thaetae phigij] [‘theetze phigil] [‘theetha phigij] 3.00 3.00
piggy .

906 |[that'sa |[B=tso'pigij] |[‘p"etopigij] |[‘tetephigijl  |[‘t"ztephigil] [‘theetha phgij] 3.00 3.00
piggy ' ]

915 daddy [‘deedijdak] |[dettontm‘daethej|[dehajm‘dagej] |[dehaiim:‘dagel] |[deBajndm‘dagej 3.00 2.00
duck 1 ' ]

925 book [‘buk] [‘buk”] [‘bukh] [buk] [*bukh] 3.00

926 clock [‘klak] [‘khak"] [‘khakh] [kPak] [‘khakh] 3.00
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932 what's that|[wats‘dact] [huwn*daeth] [huw*dee:]} [hu*‘dast] [Puwn‘deet’] 3.00
934 crocodile |[‘kiakedajot] |[‘kPakhodajlo] [‘khakhadews]  |[[‘kPakbadeds) [‘kbakhodajval 3.00 3.00
934 crocodile |[‘kiakadajot] [[‘k"akPodajle) [‘kbakPadews]  |[‘kPakbadado] [‘kbaksdajval 3.00
936 guitar fgo‘tar] [An‘thea] [An‘the:] [aini‘thear] [in‘the.a) 3.00
937 cat [‘kaet] [‘kPeeth@n’ duwin] {[‘kPetaduwijen] |[haetadujons] [‘kbaetha® duwijen] 3.00
945 _ lapple [‘eepot] [‘eephul [‘zepu] [?apu] [‘?zp"u] 3.00
947 _ |apple [‘eepot] [‘=p'u] [‘pwu] [?epwit] [‘?aphu] 3.00
949 that'sa |LOxtso'keiat] |[daess'kPerze] [daes1‘khewa] [dzztsikiae‘1e]  |[desi'kieree] 3.00
carrot :
956 |water [‘wata1] ['wadu] [‘wado] [‘'wada] ['wadu] 3.00
957 boat ... ['bowtdiajv] |[‘bowt'awdnods'd|[‘bowtiods‘dwajv ['bo¥to ?3: [‘bowtho?Awidinada 3.00
drive rajV] ] q@‘ q.{a'lf] ) d.IajV]
961 |hippo (‘hipow] [ajm‘pTmbow] |[ajim'p"ambow] |[[aiim'pfimbo*] |[ajm’p"imbow] 3.00 3.00
962 that's a [Oztss'hipow [[desa'bAimbow] |[desz‘bambow] |[‘debz‘bambo*] |[desa‘’bimbow] 3.00 3.00
hippo
967 blue and |[bluwsniedan |[wuwdnoweddn’p [[wuwaens’wed3 p {[* wuona‘red?dn’p|[[wuwadno‘ wed?dn 3.00 3.00
red and | P3ipsttuw] hrpPa thuw] hypa‘thuws] bup'gal‘ thuis] ‘phaphatiuws]
purple too
967 blue and |[bluwonieden |[wuwdnowedan'p |[wuweena'wed5‘p |[‘ wuena‘red?3n p|[ wuwdns’ wed?dn 3.00
redand | P3Ipattuw] hyrpha thuw] hypA‘thuws) byp'gal‘ thuzs} ‘pPsptattuws]
purple too
969 |kite [‘kajt] [‘khajt"] [‘khajt] [kPait] ['khajt] 3.00
970 !monkey |[‘mankij] [‘majkhij:] [‘maj2khij] [‘mal?his] [‘maj?khisj] 3.00
974 airplane |[‘esplejn] [*AmpPejn] [‘?AmpPé&jn] ["?amphaein] [?Am'pt&jn] 3.00
976 vacuum |[ vekjuwm] |[‘baekPijna] [‘vaekMinAk] {feekPjo] [‘bakMini] 2.00
1978 |...monkey [[mankijen‘hip|[...o'mekMijAnp"A |[majk"ij?a‘piamb |[k"apa G bo- [...2'mek"jeAn‘p" 3.00 3.00
and hippo ow] mbow] ow] ;ma’kbiig p3mbo% | Ambow] '
978 ...monkey |[mankijon‘hip|[..o'mek"jAnpPx |[majkijea‘p"amb |[kPapa & be- [...o'mekMjPAn‘ph 3.00
and hippo ow] mbow] ow] 1malkhiig phsmbo® |Ambow]
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979 |paper ___|[‘pejpal [‘phejp"s] [‘phejp"u] [‘heipa] [‘pejpv] 3.00 3.00

987 ...crocodil |[‘krakadajat] |[...‘hakheda] [‘hajkPzeds] [‘haikbzeds] [‘hajkbeds] 3.00
e

987 ...crocodil |[‘kiakadajot] |[...‘hakPeds] [‘hajkPeds] [‘halkhaeds] ['hajkheds] 3.00
e

990 candle [‘keendot] [‘kb&Enu) [‘keeno] [‘keenivl] [‘kh&Enow] 3.00

991 eating Lijun‘kukij]  |[aj*ejt"moKMjk"j |[ajejaea‘kik"ij]  |[alefita’kikii]  |[?aj?5’ejtiRo’kijk 3.00 3.00
cookie ] hijl

993 |cookie _|L'kukij] [o'kMK"ijs] [kP1khijs] [u'KPik"ils] [2°kLk"ijs] 3.00 3.00

1002 _|airplane _|[‘esplejn]  |[*ep"rejn] [‘epwejn] [‘?zepein] [‘?ep&jn] 3.00

1006 |doggie |['dagij] [bijk"dagij] [dejkdagij] [‘de’kidagiic] [‘brk®dagij] 3.00 3.00

1006 |doggie |['dagij] [bijk"dagij] [‘dejkdagij] [‘de’kidagiic] [‘bikb dagij] 3.00

1012 |hippo like |[‘hipow,lajkit]|[Am‘p"A:mbowlaj |[ApPambowlajkin|[A*p"ambo¥ Kakkit] |[2Am‘p"Ambow‘]a 3.00 3.00
it kbreh] t] jkhreh]

1016 _|green one |['grijnwan] |[‘ginwAn] [‘gmween] [‘grymaen] ['gruw.win] 3.00

1020 |hippo [‘hipow] [‘bammbow:] [‘bambow] [‘'mambo*] [‘bAmboiw] 3.00 3.00

1021 |going.. |[gowm'kai] [[gowijn...'’kPar] |[gowmaw?ap®g?a |[gowma op" 3  |[gowijnaw?ophg?a 3.00
car ?a'kha] 3'kha) o'kha)

1021 |going.. |[gowm‘'kai] [[gowijn...'kPar] |[gowmaw?sp®g?a |[gowina op"3  |[gowijnaw?opig?a 3.00
car 22'kha) 2'kha] ?o'kbal

1027 |monkey |[‘mankijdiajv|[‘mek"ijdzajl [‘meekijdzajv’]  |[‘meekbizdzal] [‘mekMjdzaj] 3.00
drive ]

1028  |hippo {‘hipow,d1ajv]|[A?‘ p":mbow:draj | [E2o ppmbswidok [€?* pum:bOwidira [A?‘pPembowids 3.00 3.00
drive ajf] i} Kajf]

1029  |hippo [‘hipow diajv]|[m ptmbow,dzaj |[m‘pPam‘bowsds |[&?°pum:bs*ldiral |[m‘p"em‘bowsds 3.00 3.00
drive v] aj} ] aj]

1035 |1 like [aj‘lajkkukijz |[alaj'kPuwkPijs]  |[jeelajk khrekbijs] |[‘eelal'kPiekPis]  |[lalaj'kPrekbijs] 3.00 3.00
cookies |}

1042 |hippo... |[hipowtawatt [o'6imbow...'tP0 |[o*'Oimbowsttawa 3m'tsim[bo¥ ?¢  |[o*Bimbow...'t"Aw 3.00
towel .. |03z wa... thajs] ‘thojs] thala‘nellutawa |a...'thojs] ‘
oys & ABozo 1®s €

mp' 2e‘thoisi]
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1042 |hippo.. [|[hipowtawstt |[o‘6t:mbow..."tho |[o*Bimbowst’awa |3m‘tsim[bo¥ ?e  |[o'6imbow... thaw 3.00
towel .. |0iz] WA... thojs] ‘thojs] thala‘naltuttawa |a... thojs)
toys € ABozo s €
mp’ ?e‘thoisi]
1043 |monkey |[‘mapkij] [majt[ij] ['majkij] [‘malgfii:] [*majk"ij] 3.00
1047 lokay [‘owkejl [owkbej] [‘owkhej] [o¥‘kbelf] [2ow‘kPejl 3.00
1048 |[cutting |[‘katmnajf] [[‘kPat™s’najfwif] [[kPato’nejfwif] |[kPato’niaifwiB] |['kPatho’najfwif] 3.00 3.00
knife
1058 |..apple |[‘=pet] [....'=ep"ow] [‘eepho] [.... teepo¥] [.... 2aepow] 3.00
1062 |..that'sa |[Oxtso‘deedij |[...dedo'daedijwi {{dedo'daedijwan] [[da?n‘teri [...deedo'dacdijwi 3.00 3.00
daddy one wan) n] ‘deto’deeriwan]  {n]
1063 |that'sa |[Dxtso‘tajnij |[detts>‘t"ajnijwAin |[detentPajnijwen|[deton‘ttainiwen] [[deths’ thajnijwin] 3.00
tiny one |WAD]
1064 |Iwanna |[‘ajwanotsm |[A‘mdntiuw:piejd |[A‘mant*juwsphejt |[s'manBiu¥apeit]] |[‘man ttuwpejd] 3.00
turn page |Pid3] ]
1064 |Iwanna |[‘ajwanstain |[A'manthuw:phejd |[A‘mdnt* juwapPejt [[o‘manBiu*opeitf] |[‘manu:wpPejd] 3.00
turn page |Pejd3] ]
1068 |lot of [‘latavpiktfar [[laaph... lukPatPA] |[la?a’phr.A’ fuwdé |[la?a‘phr... [la?a'phi?A* fuwd& 3.00
pictures...1 zluka] n‘thet'lakatle]  |3'Ju¥den‘thed n‘the‘lukba the ]
: ok 2 ‘ ‘laka the]
1073 lohcat, hi |[ow'keethajk [[A'kPeet"s‘hajkPaet|[ow khaet"a haj'kh |[5%kPaet?A halkPee |[6'kPeet"A ‘hajkbe? 3.00
cat ®t] h] =7th 2th) th]
1073 |ohcat, hi |[ow'keethajk |[A'kPet"i‘hajkPaet|[ow khaet"A ‘haj k! |[6¥khet?X halkPee |[G'kPet’X "hajk e?| 3.00
cat t] " &2t"] 2] t]
1074 _|cat [‘keet] ['kPat"] ['k"at] [kPat"] [‘kPath] 3.00
1077 |..cat [‘keet] [deeso'kheeth] [‘kbeet] [‘dava‘khaet] [deza'kPaeth] 3.00
1078  |call phone|[‘katfown] |[akPat‘fowns] [akhal‘¢wowna]l [[kba*hwo¥no] [okbat powno] 3.00
1084 |that'sa |[Dxtso‘men] |[deeths'mEn] [deteem'men]  |[tetem maen] [detam’ m#&n] 2.00
man
1085 |cat (k] [K'zt] [‘kheet] [kPeet] [‘kheet] 3.00
1086 [couch __|[‘kawt[] [m'p"ant[] [mp"ant[] [m'pAimt"] [mp"Ant[] 3.00
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1091 |colour, [kalox‘kalox |[‘kPalsZm ‘kbalifin [[‘kPala?a?3 kBalay, {['kbala ?g [‘kBala?a?5 khalaj, 3.00
colouring |1 1t') nii] 1'k"alaiing) né]
1091 |colour, [kalox'kaloxiy [[‘k"aloAm kP alirin |[‘kPala?a?5 kPalar, [['kPala 23 [‘kbala?a?3 kPalal, 3.00
colourine it'] i} 5'kbalaiing] né]
1093 |that'sa |[Oetso’paipet|[daetsoptorpiu]  |[eete’pPupfu]  |[?mts=’plopia]  |[?wtha’pisphu] 3.00 3.00
purple
1097 lthatsa |[Batsobluwen|[‘detobluwa®no’p|[o’deetia buwons'bi[momo [o'daths buw3na'b 2.00 3.00
blue and a |92'P3ipat]l  [Porpha] uwpa] o'dzetha buzsnon‘pu|op"a]
pnrple pol
1098 |..acat,a |[okat?o'boj] |[...o'kPeta’boja] |[o'kiaphA‘boja] |[[o°kPephe [..2'k"2tho?A ' boja 3.00
boy 2‘borah] 1
1098 |..acat,a |[okeet?a'boj]l |[...o'khaetho’boja] |[o'kPeeph?i'boja] |[o'kPaephe [..o'kbeetha?A ‘boja 3.00
bov a'boriah] ]
1103 |little baby |Litat'bejbij] |ltej bijbij] L1ej"bijbij] [le*pilpi] {1ej bijbij] 2.00 2.00
1106 |baby ['bejbij] ['bejbij] [*bejbij] [‘pelpi] ['bejbij] 2.00 2.00
1107 |diaper __|[‘dajpoi] {thephek”] [‘tepe] [t"epek] [‘thepe?] 3.00 3.00
1109  |high chair |[‘hajtfe1] [n‘daetbdser] [n'dethide] [n‘det’zea] [on'dethde.o] 3.00
1111 |.man [mean‘kukig] |[...‘m&n‘k"ukbijn] |[maenk ‘khakige] {[meen o [...m#&nA ‘khukMmo 3.00 3.00
cooking &'maenam‘kbukPy |1
3]
1124 |carrot _ [['kesat] [‘kPerwe] [‘kevee] [k"ejvee] [‘k"evee] 3.00
1129 lapple {‘epot] [‘&theba]l [‘ztbetet’] [‘zetepe?] [“Pethebz?] 1.00
1131 |mango  [[‘mezngow] |[‘mejgow] {‘megow] [me’go¥] [‘mégow]
1132 |that [Beet] (ndze] [n'dee] [u™deev] [n'dze] 2.00
1133 |cracker,ch |Lkizkaitfijz?|[daeto’kPork"Adaet |[deeta’kPokatzedon |[*kMoka:'teton't[i:3|[daetba kKhok"A deed 3.00 3.00
cese, ice |Aiskiiim]  oTlijaejkti] “ijo* rkhij] £ 2ijkhizi] on‘Efij2arkhij]
cream i i i
1136 |putting |[putm‘det] |[mphdén‘det"] |[mp"iten‘ded] |[mpPeton‘daetn] |[mp°it"en‘dzed] 3.00 2.00
that
1137 |spoon [spuwn'kuk] |[o'ptuwnenks] [[pPuwan‘kPuka] [[‘p"u*an‘khuk’] [o'pPuwén‘kbuks] 3.00
cook
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1137  {spoon [spuwn‘kuk] |[o'p'uwnénkPu] |[phuwon‘kbuks] |[‘ptu¥en‘khuk’] [o'phuwén‘khuko] 3.00
cook
1141 |clock [‘klak] [‘khak™] [‘khak] [kPak] [*kbak®] 3.00
1146 that'sa [Beetsobejbije |[‘deesabejbijindees|[@se bejbijstes |[Oxta‘belbi 71 [Besa‘bejbijrathe 3.00 3.00
baby and ndBetso‘lejdij|a'lejdijkPrikbih]  |mlejdij'kukat] | teetaeleidi so*lejdij khuk®hrth]
' ‘leket]
thats' a
ladw
1146 |that'sa |[Oxtsobejbije |[‘Baesabejbijindaes|[esae bejbijptees |[Bzto‘beibi 71 [Ozsa‘bejbijeatha 3.00
baby and nddtso‘lejdij|o'lejdijkPriktith]  |eelejdij'kikot] | teetaeleidi so‘lejdij kharkhith]
‘kwiket]
thats' a
ladx:
1147 idada [‘dedee] [m‘deede] [am‘daedee] [am‘deetae) [Am‘dada] 3.00 2.00
1149 lthat'sa ... |[Oxtso’psipat|[‘deesa... phorpPa] |[deetshudeeten‘pt [[deeBudaeten’ptup [[Baetshi deethen'ph 3.00 3.00
purple uphwal hgw opiwal
1154 _|apple [‘eepat] [‘=piow] [‘epPow] [‘ap"i] [‘?epiow] 3.00
1167 _|cat [keet] [‘kPeet"] ['keet] (kheet] [‘kPeet"] 3.00
1179 |clothes |[‘klowdz] [kbr*khuds) [‘kha.ad] [ki‘khoad't] ['kba.ad] 3.00
1181 |airplane |[‘eiplejn]  [[‘epejlo] [‘&pl€ja] [‘?epejl] ['72p&jlo] 3.00
1186 [cats [‘keet] ['Kzet"] [‘keet] [khee("] [(Kheet] 3.00
1189 |peacock |[‘piikak] [‘pejkPak®] [‘pejkhak’] [‘pheikhak®] [‘phejk"ak"] 3.00 3.00
1196 |whiskers |[‘wiskarz] _ |[r?t"e] [‘rk"e] [ek'te] Rk t"e] 3.00
1202 |purple _|(‘p3ipat] [m’piapPal [m*pPupu] [m:'p*up®u] [m’ptap®o] 3.00 3.00
1204 |slippers |['slipasz] LCtfip"e] Lr'p"e] [t/r'pe] [tfip°e] 3.00
1206 |cattoo |[‘keettuw] [aktethuw] [A‘Kre thuw] {oktee‘thu:] [okte‘ttuw] 3.00
1206 |cattoo |[‘kettuw] [akPe thuw] [A‘khae thuw] [oklae* thus] [okbee*thuw] 3.00
1207 {cathair |[‘keetheil [‘khet'A?haw] [khaeta? haw] [khet ?2a2'ha*]  |[‘kPer?Ai‘haw] 3.00
1217 |rabbit [*xaebit] [o‘reephath] [A‘wapheth] [A' 1aphat6] [0 wae,phath] 3.00
1219 |piggy too |[‘prgijtuw]  |[o'phigijthuw]  [[apigij‘thuw] [ap"igi‘thu*] [5'phgijthuw] 3.00 3.00
1219 |pigey too |[‘pigijtuw]  |[o'phigijtiuw] [A,pMgij thuw] [Ap"gi‘thu*] [o'phigijthuw] 3.00
1220 |Cathy,a [[keeBijes'hois |[ak"e[ijAa'hojs] |[ak"afijea?hojs |[ak"e6i2a?A hol[i]| [k ae(ij?A2"hojs] 3.00
horse ]
1225 |[guitar _ {[go'tai] [ge’tha] [ga‘tha:] [ge‘tha:] [ge'tha] 3.00 3.00
1227 |comb [‘kowm,mamal|[‘kPamajhow] [khajmajha] [kPeimdné'kPaz]  [[kPAj‘majho] 3.00
mama
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1236 _|com [‘koun] [(‘kPAn] ['kbon] [kxon] ['k'3n] 3.00
1238 |apple |[‘zpat] (ap"y] ['aps] ["Peep"o*] [‘ap™] 3.00
1239  |{mm, [mpo‘tejtow] |[m’tPejdow] [m't*ejdow] [m:*theido¥] [m'thejdow] 3.00 3.00
potato :
1245 |guitar __|[ge'tai] [tas] [tha] [tha] [‘tha] 3.00
1250  |piggy ['pigijl ['pugijf] ['pMgijs] [‘phwgis] [‘phigijs] 3.00 3.00
1253 |cat [‘keet] [‘khzet?] [‘kheet"] [k"eet"] [Kret'] 3.00
1257 |my [maj waikiman|[...majwirkMndns* |[ majnwukinan‘tha |[mainwukmena'th |[majwskMijnan 3.00 3.00
working o'tajdaj] thajdaj] jdajl aldal] ajdaj]
on a tie-
dve -
1257 |my [maj,wsikigan|[...majwirkMgdns* | [majnwukian‘tha | [ malnwokmena‘t® |[majwskMijnan3‘t® 3.00
working a'tajdaj] thajdaj] jdaj] aidai] ajdaj]
on a tie-
AVP [3 O & O 4
1263 |apple  |[‘2psl] [‘zp"ow] [ap"ow] [‘&p"o¥] [‘?epiow] 3.00
1264  [piggy [‘prgijkam]  [[phgij‘’k"imna] |[‘phigijkPama]  |[‘pPigikPammo]  |[phigij'kPAmna] 3.00 3.00
come
1264 |piggy ['pgijkam]  [[phgij‘’k"amna] |[‘phigijkPamo]  [[‘phigik"ammo]  |[phigij'kPAmna] 3.00
come '
1265 |carrots  |[ keiots] [‘kberae] [‘kPewae?] [‘khesee?] ['kPerze?] 3.00
1266 |..my [,maj‘wsikig] ([...majwurkfn...] |[‘majwukin] [maiwukim...] [...'majwukfins] 3.00
working
1269 |my [maj‘waiki] [[‘majwourkfig...] |[maj‘wukig] [mal*wukin {maj'wukin] 3.00
working terze]
1270 _|birdies  |['b3xdijz] [‘badijz] ['badejz] ['madelf] ['badejz] 3.00 3.00
1271 _|apples  |[‘=pstz] [‘p"ojz] |Lzpajz] Cepo's] [?zpPojs] 3.00
1272 lchicken [[‘'fiken] - |[‘tfik"jn] [‘tfikijn] [‘dikin] [tr2kijn} 3.00
1277 _|cat (keet] [K'et"] [‘Khee:t] (khaet"] ~|[Keet] 3.00
1281 |Cathy [‘keebij] [o'Kheethij] ['keetij] [khbti] [o'k"tij] 3.00
1283 ltwo [tuw‘rebits] {[thuw?‘raebeth] [thuw?‘waebet] [thu?*wae beth] [thuw?‘waebet'] 3.00 3.00

rabbits
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1292 |turtle [‘taxtot] [‘thuthot] [‘thutow] [tho"s¥] [‘tuthow] 3.00 3.00
1300 _jpiggy |['pigij] [‘phgij] [pigij] [pigid] [‘phigij] 300  3.00
1301 |pigey  |['Pgij] [pPrgij:] ['ph1oi] ['phgit] ['phgiy] 300 300
1307 |knife [‘najf] [k"5‘najf] [ko*najf} [k‘naif] ‘ [khs*najf] 3.00
1325 |no want |[now‘wantdz |[nowa‘dakPajn] |[nowa‘dz?khajn] |{[no%a'da?kPain] |[nowa'dee?khajn] 3.00
that kind _|tkajnd] ,
1329 |I want ... a|[ajwanto‘pap {[aAwA...5'pPakPa] |[awéd.ajwant’edad [[awan a‘witbered |[awaRawat"edadth 3.00 3.00
popsicle saokat] tho.edo?en’ phakhalith &n3 a‘phakha] [92edo?en phakhal
1331 |want [want‘papsok |[anpPakPsinmaj‘p |[a'pake.3maj‘phaj |[5 pakonomal‘ ptait}[X pPakho?imaj‘pha 3.00 3.00
popsicle atanmajplejt] |hajth] t} s] jtb]
on my
nlate
1331 |want [want‘papsak |[anpPakisinmaj‘p |[3°pake.5maj‘phaj |[5° pakeonomal’ phait|[X pPakho?imaj‘pha 3.00
popsicle atanmajplejt] |Pajth] t} s -1t
on my
nlate
1340 |and com |[end‘konpajl|{[£nk"om’p*aj} |[3k"owm’p"aj]  |[kum'p"al] [£€nok"3m’paj] 3.00
pie
1340 |andcom |[end'komnpaj]i[&nktom’ptaj]  [[3k"owm’paj]  |[kum‘p*al] [€nok"3m’phaj] 3.00
pie
1341 |my {maj‘kukig] |[‘majkiukb&n] [m‘majkuken] [m:‘malkPokben] |[o‘majkbukhen] 3.00 3.00
cooking _ _ s - :
1345 |potato [pa‘tejtow]  |[‘thejdow] [‘thejdow] [‘theidov] [‘thejdow] 3.00 3.00
1346 |.cooka |[kuka‘dak] |[kbuko'daekh] [kuko*dakh] [wutaderikbukee‘d |[khukho*dekh] 3.00
duck ak]
1346 |..cooka |Lkuka'dak] |[kPuko‘dekh] [khuko*dakh] [wutaderikbukze*d |[khukio'dekh] 3.00
duck ak’]
1347 |cooka |[kuke'tfiken] |[o'k"uk"at[Ik"n] |[ak"ak"o'tfikijn] |[ok'wk®o'tiKi]  |[o‘k"ukst[1k"n] 3.00 3.00
chicken
1348 lcooka [kuko‘tftkon] [[X‘ktukbo‘tfikfin} |[kPuko‘t]ikin] [kPo*k'?at[1ken] |[A‘kPukio’tfikMin] 3.00 3.00
chicken .
1349 cook a [kuka‘tikan] [[akPukis‘tftkMinu’ [[akPake'tfikina] [[akbake'tfikina] |[skMukba‘tfikMins’ 3.00 3.00

chicken

wAan]

wAn]
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1357 |..they're |[Be1?ijtgBes’f|[Oirijdindir’ fuwds |[dejijrmda‘fuwds]|[Gelirmge!‘ fuvds] ([B1?ijdind‘fuwds] 3.00
eating uwd] ]
___{their foad
1383 |turtle [‘t31tot] [‘trrt®a ] [‘tutial [fu'tha] (thuthal 3.00 3.00
1389 |doggie, |Ldagijmam‘ri |[dagij'mdmwijdee|[dagije‘maiijde] ([dagiji‘maidet’] |[dagije mauijdae] 3.00 3.00
mom read [Jj0=t] ]
that _ — ; - < = < - n =
1395  |birdies |['b3adijz] ['budij] [‘budij] [‘bodila] [‘budij] 3.00 3.00
1397 ltractor _ |[‘tizktor] [‘k"atjam] [‘kK"zet[am] [k"atfam] [‘k*atfAm] 3.00
1405 |no my [now'majtejk, {[now‘majthek"naj |[now‘majot'ek™nn|[no* mair [now'majothekine 3.00
take knife |n2if] f] ejf] thekM nieif] jf]
1406  |piggy, two|Lpigij tuwpigi | [*phigijttuwptijgij | [*phigijttuw,phijgij ([ phigittu*pPigi;] |['pPigijttuw,piijgij 3.00 3.00
1406  |piggy, two|[pigij uwpigi | [‘phigijtuw,phijgij |['p rgijttuwphijgij |['phigit™u™phigi;]  |['phigijthuw,phijgij 3.00 3.00
1408 |carrots [‘keats] [‘kPerets] ['kPesets] [‘kbesets}] [‘kheaets] 3.00
1424 |elbow [‘etbow] [‘=bow] [‘bow] [‘zebo] [“?zebow] 3.00
1433 |a guitar, |[ago’taigatar]|[Bego‘tiarge’ba]|legr't’agetia]  |[degi‘thardega]  |[dzego‘thaige’da] 3.00 2.00
guitar
1433 |a guitar, |[aga‘taigatar]|[Bege't’argze’ba]|legr'ttageta]  [[degr't’adega:]  |[Bzego‘thaige’dal 3.00 3.00
guitar
1434 _|peacock _|['pijkak] Lp"ik"ak®] ['phijkhak"] ['kikhak"] ['phijkhak®] 3.00 3.00
1436 |wheelbarr {['Wwijtbeiow] [[‘wijbolow] [*wijba.ow] [*wibo,o¥] [‘wijba.ow] 3.00
ow
1444 |kids like |[‘kidzlajktow |[‘kPida'lajk’trows |[kPido‘lajk  thows]|[kheralalk * tho¥e? |[‘kMido'lajk Pfows] 3.00
toast st] ] !
1444  |kids like |[‘kidzlajktow |['k"ida'lajk’tows |[K"ido'lajk t'ows]|[kPera'lalk“tPo%e? |['kMda'lajk’Pows] 3.00|
toast st] ] 4
1445 |kids like [[‘kidzlajktow |[khd'lajktPows] |[k™d'lajkt’ows] |[kPed‘lakt’o™s] [kPid'1ajk’ trows] 3.00
toast st] ' '
1445 |kids like !['kidzlajktow |[khd‘lajk’thows] |[kMid‘lajktPows] |[khMed'laktho*s] [kPid'lajk’thows] 3.00
toast st}
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1448 |doggies |['dagijz] [‘dagijee] [‘dagija] (‘dakijee] [‘dagija) 3.00 3.00
1450 |potato [po‘tejtow]  |[onu'ttej:dow] [‘thejdow] [‘theeido] [onu‘therjdoiw] 3.00 3.00
1457 _|Cathy  |[‘kee6ij] [kraext]ij] [keet[1] ['qaetf1] [keetfij] 3.00
1460 |potato [po‘tejtow] |[‘thejdow] [‘thejdal [‘theedo%] [‘thejdow] 3.00 3.00
1461 |give it [givit.tuwma |[Agevio'mdmda‘k |[grvoma.s‘keetijs] |[o°geva’ma: [Agevis'maro'k? 3.00 3.00
mom, to mtuw'ka6ij] {Pee:thij] 20'khaeiBji] aes.thijo]
Cathv
1461 |give it [grvit.tuwma |[Agevie'mdmda‘k |[givoma.skeetijo] |[o°geva’ma: [Agevio'maa‘k® 3.00
mom, to | Miuw kaeij] haeithij] ?0'kPaeiBji] aes.thijo]
Cathv _ .
1462 |giveit |[gvit'kebij] |[‘givi'kteetfij]  |[‘givoketij] [‘gedo'khetiii]  |['grvi'khaethij] 3.00 3.00
Cathy
1462 |give it [grvit'’kabij] |[‘givi‘kPeet]ij] [‘grvakeetij] [‘gedo‘kPeetiji] [‘grvi‘kreethij] 3.00
Cathy
1478 l|arabbit |[o‘1eebit] [o'rzbeth] [ad' waebit] [*gise vethh] [od‘ 1zebeth] 3.00
1480 |airplane |L[eiplejn]  [[‘erpPej] [‘ep°ejn] [‘ep™e]] [?epgj] 3.00
1483 |airplane |[‘eiplejn]  |[ipPejn] [‘hAp°ejn] [pepf*aj] [‘haphéj] 3.00
1494  |heart [‘hait] [‘kPore] [‘kho.r] ['kPoe] [‘kPo.€] 3.00
1504 _|pig [pgl [p"rt*] ['prk] [pik"] [phk®] 3.00
1507 |that guy ...|['Setgajpsipe|[(de’gajiet Onphirp|[deet“gajo?A?ptup [[dat “guaj ?e?o ?  |[dae’gajret?20nps 3.00
purple |1} "] o poz-p"a”] 1pu]
1511 |..somebo |[sambadij'ka |[‘mamije@&ndsim |[sambaj kamm3s1|{[‘mami ?o 2o [*“m@mijeer@ndas 3.00
dy coming migsitdawn] pArij‘thmijnaEnji ‘dawn] “ORmbar] Krp})A.ij‘thmijnaé
it down j‘dawn] ki'ammotiida¥n ] |n[ij*dawn]
1511  |.._somebo |[sambadij'ka |[‘mdmije®@ndsim |[sambaj‘kamimndst|[‘mami ?o 2o [‘mdmij?e?@ndas 3.00
dy coming miysitdawn] !)Arij‘khﬂmijnaénji ‘dawn] ‘0Xmborj KmpA.ij‘thmijnaE
sit down j‘dawn] kPammotiida¥n 1 |n[ij'dawn]
1511 |...somebo |[sambadij'ka |{‘m@mije®@ndsim |[sambaj'kammn3si |[‘mami 2o ? [‘mdmij?e?®ndos 3.00
dy coming mugsitdawn] | barij k"Amijn€n]i |‘dawn] “0Xmbor] Amba.ij k' Amijng
it down j‘dawn] kPammotida¥n 1 |nfij'dawn]
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1512 |mamais |[mama?iz‘'ku {[mamsin‘khukMfig]|[mama3‘ktukMijg] ([‘mama ?e { mdmo?in‘kbukhj 3.00 3.00
cooking kin] ‘khukPig] na}
1513 |..mama |[mamakukins|[‘'mdmijtiejénaim |[mamethijkta.osa |[‘mami s 3 5 [‘m@mijthej?Ena;, 3.00 3.00
cooking, ambadijRijt.t dmi.j-‘tf‘fekhlt’Az,Km m‘badij3.32ijtruw] ‘mamie,t_hljk:?1 mﬁm?j‘t“glg“’lt‘;xz,ﬂ
somebody uw] barijaij‘thuw] tsambarie' i’ thu] | mba.ij?A?ij thuw]
1513 Trtnt;ma [mamakukigs|[‘mamijthej&na;m | [mamethijk®o.0s4 |[‘mami ths 3 o {‘m@mijthejegna;, 3.00
cooking, ambadijijt.t ("lmi.j"tf’.t:khlt"/\:sﬂm m‘badij3.52ijtPuw] ‘mamie,t.hxl'k& mﬁmgj‘the_l.(hlt‘/\sx
somebody uw] barijaij‘ttuw] tsambarie‘elf’ thu] |mba ij?R7ij thuw]
1526 22;;(35 [‘keuots] {o'kbereth] [‘kevets] [‘kPevetB] [c'kheveth] 3.00
1528 |wagon _|['wegm] ['wegin] [‘'waegm] [‘mzegen] _|['waegin] 3.00
1537 I wanna... |[ajwana‘bijn1 {[a‘wdnobijndiblég|[‘awans‘bengabw |[‘a“ona‘bengrb¥e! |[A‘ winobigdibwé 3.00 3.00
Beanin |nblenkst] lg“lthbén"m,béqk“én ejkej‘b&jkin] kit edi*bénkin] qk"lt"?én”x,béqkhén
hlanket t] - t]
1537 |I wanna... {[ajwana‘bijn1 ([a‘w@nabijndiblén{[‘awena’bengabw |[‘a%ana*bengib¥el |[a*winobindibwe 3.00
Beanin |nblenkat] lshxthbén'm,béx]k"én ejkej'béjkin] kit ed*bénkin] qkhxth?éni,béqkhén
hlanket t] , tl
1538 |blanket |['bleenkat] {‘brejkbith] [‘bwejkin] [biciki0] [‘bwejkPm] 3.00
1546 |walking ...|[waki'bijn] [‘wakijndnax,bijn] [‘waekin3d?obijn] |[‘wokiga?ha‘bin] [[‘wakMijnd?a:bijn] 3.00 3.00
Bean
1548 |turtle [‘tatot] [A"thort"H] [a?'thut®] [ [ofMa] [a'thot] 3.00 3.00
1566 |can't find |[keentfajnd‘k |[kP@nt'fajn‘haw] |[k&nfj'haw] [kherfd] ‘ha“] |[ke.fdj'haw] 3.00
cow aw]
1586 |Cathy... |['keeBijtuw] |[ula:'k"e?ijdewa’|[kae?i]... thuw] [‘haeii ... tu*]  |[kPe?ij...' thuw] 3.00
too tuw]
1586 |Cathy.. |[‘’kebijtuw] |[vla:’'k"=rijdewa’|[ketij..."t'uw] [‘haefi ... thu*]  [[kPee?ij... thuw] 3.00
too tuw]
1592 |country  |['kanuij] [owhurk"ant[ij] |[*kantfij] [‘ao% kon'¢fi’]  |[‘k"Znt[ij] 3.00
1604 lthat'sa |[d=tso’kaw] [[‘Betoktaw:] [‘detiokaw] [‘?atsokba:] [‘6aetokhaw] 3.00
cow :
1616 |can'tfind |[kantfajndma |[kP&n‘fwajmajsm |[kP&'fajmajmuw] |[kPe faimalsp*u] [[kPE‘fwajmajsmu 3.00
my spoon [} SPUWn] uw] w]
1625 lok. [‘owkej] [ow'khej] [ow‘kPef] [?o‘kbelh] [ow'kPej)

3.00
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_ ] Transcription Wi WM
1642 |cutting  |[‘katm] [‘kbathijn] [‘*kathino] [‘kating] [‘kPathijn] 3.00 3.00
1643 |haircut  |[‘heikat] [‘herkPeth] (‘haekath] [‘heeiRbeeth] [‘hekbaeth] 3.00
1647 |windy [*wmndij] [owin‘dij] [s*windijo] [*3n*dih] [owin‘dij] 3.00
1654 |baby [ bejbij‘tfiks] {[bejbij‘tfiks] [bejbij‘tiiks] [ pleibi‘tfek’s] [ bejbij tfiks] 2.00 3.00
chicks . . _ .
1657 _ |yucky [jakij] [ [‘iekhij] [£a'k"ii] [‘lekhij] 2.00
1658 |that's [Beets'jakij]  |[‘Baedsaphij] [‘Baetjakij] [Dz"taki} [‘deedjaphij] 3.00
vucky_ _ i _ . _ S— ; _
1668 |airplane |[‘eiplejn] [[‘ep®ejn] [‘epejn] [‘?zipein] [‘ep"&jn] 3.00
1669 |purple _ |[‘p31pei] [‘phurba] ['phup"e] [‘phupal [‘p'uba] 3.00 2.00
1678  |they're [Beswejkin ?a [[irwejkhijn‘aph]  [[o,wejkin‘?ap] [?e2eikin‘aph] [RoewejkMijn‘?aph] 3.00
waking up Pl
1684 lracoons |[1='kuwnz] {[wz'kPuwns] [wee'kbuwnz] [mai‘kPuns] {wae'kbuwns]) 3.00
1688 |rabbits [‘1eebits] [‘reebits] [‘12ebits] [122‘be?ts] [‘12ebits] 3.00
1691 |cats [kets] ['Khaet"] [kPeets] [k"aets] [Kaet"] 3.00
1701 lyogurt  |[‘jowgart]  [[*jaget’] ['Iaget’] [‘dogeet"] [‘jaget’] 3.00
1704 |telephone |[‘telofown] |[t"elo‘fawn] {tetd'fewn] [‘th¢mfaeOn] [thelo‘fewn] 3.00
1723 |I want the |[ajwantdo'pa [[ando‘phap®ats] [[wando'piaphits] |[w3to'papiits]  [[wdndo'pPapiajts] 3.00 3.00
puppets  (PLS]
1726 Iwe'lleat |[wijt‘?ijtsamB|[wo'ijskmphijn] [[a*?ijtsampP]  |{wi‘?eltsamOinga]|[wa'?ijt'sAimphijne 3.00
something ™!
1730 |o.k. I get a|lowkejeajget |[uk"ej‘ajgerapel |[owkejajgera’pPel|[x" kel ‘alg3ra  |[akPej‘?ajgeropiel 3.00 3.00
pillow a'pilow] uw} uw] ‘philo¥] uw]
1730 |o.k. I get a|[owkejRajget |[uk®ej‘ajgerap®el |[owkejajgera‘pel|[™ kel aig5re  |[ak"ej ?ajgerapiel 3.00
pillow 2'pilow] uw} uw] ‘phlov] uw]
1771 __|daddy [‘deedij] [‘dzdij] [‘deedij] [‘dedi] [*deedij] 3.00 3.00
1775 _|dancing |[‘deensm]  |[‘d&nt"ig] [‘deent™in] ['dzent"i] [‘d&ntin] 3.00 3.00
1777 |upside [?apsajd‘daw |[saj‘dawn] [fa‘dawn] {fai‘da“n] [saj‘dawn] 3.00
down nl -
1795 lother [*?ABorhaws) [[adA‘haws] [Ada‘haws] [adex‘haevs] [?ada‘haws] 3.00
house
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1796 |want the |[wantda‘pape {[Ada‘pPapiith] [Adi‘pha pheth] [2ara‘phaphett]  |[?Xda‘ptapheth] 3.00 3.00
puppet |4 '

1811 catgo [‘keetgow] |[‘kPedow] [*khzet'dow] [‘kheet'do¥] ['kPzdow] 3.00

1811 [catgo [‘keetgow]  [[‘kPaedow] [‘khet'dow] [‘kheet'do%] ['khzdow] 3.00

1823 |I'llget |Lajtget’dagij}|[at'get'dagij] Lage?‘dagij] Lazger‘dagii] [a‘get'dagij] 3.00 3.00
doggy i

1823 |Illget |lLajtget’dagij]|[at‘get'dagij] [age?'dagy] [a?ge?*dagii] [a’get'dagij] 3.00
dogey _ . _ . . v : :

1834 |okay [‘owkej] [‘AkPej] [‘akPej] [FokPe!] ['akPej] 3.00

1839 |cutits, cut|[katits‘'katxts] |[‘khersets'kheraet ] [[KPiraets khiraets]  [[khrrees'kfiraes]  |[‘khersets‘kheraet’] 3.00
its

1839 |cut its, cut |[Lkatits‘katits] |[‘kPeraets‘kPeraet’] [[KPiraets khiraets] |[Khirees'kPiraes]  |[‘kPerets kheraet’] 3.00
its

1840 |I want go, [[ajwantgow,s |[Agow3n‘simp'ir |[amgow,dsampine|[Am3o™,8ampine!* |[2AmgowsdzAmp" 3.00 3.00
something amBmo‘kukij] |ej ' khukhij] j'khakij] kbokhi] inej‘ktakhij]
a cookie

1840 |I want go, |[ajwantgow,s |[Agow3n‘skmpy |[Amgow,dzampine|[aAmBo~Bampine!* |[?Amgow3d3imp" 3.00
something AamBmpa‘kukij] | ej krukPij] j*kbakij] khokhi] inej'k"akhij]
a cookie

1841 I want [ajwant‘tfakl [[awuwn't]akbat?] |[awon‘tfakat?] [[awsn'tfokbath] [[a,wAn‘tfakPat] 3.00
chocolate |°!]

1844 |aturtle |[o'taitot] [o‘thordat] [a‘thudal] [z’ tho*dath] [o'thadat] 3.00 3.00

1846 |another |[o°nadaitaitot|[EntPorea’nathord}|fo'na thudow] fonths [EnthoPa'nathodo 3.00 3.00
turtle ] o'nze thorath] w]

1849 |aducky |[o°dakij] [o°dakhij] [a*dak™ij] [od"dak"ej] [5*dak™j] 3.00 3.00

1856 lanother |[o'nadaisabit |[na‘raebit’] {‘1avazebith] [‘lavaebt] [‘navaebith] 3.00
rabbit

1857 |aducky |[5°dakij] [o'dak®ij] [o'dakhij] |[2e* da kPbil] [5'dak™ij] 3.00 3.00

1883 |wash the |LwaJoa'kukij]|[ajwit‘epjuwafds |[wasdrkhukij] [Pewu'?avi; [wa[ds khukhij] 3.00 3.00

ocBe kbuwkhii]

cookie

‘Khukhij]
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1893 |rabbits [‘12ebits] [‘wacbeth] [‘waebith] [‘1ebeif] [‘waebeth] 3.00

1902 |came back|[kejm'bek] |[‘k"ejmbek’]  [[kejmbeek’]  [[‘k"eimbak"] [‘kbejmbae:k"] 3.00

1902 |came back|[kejm‘bak] |[‘kPejm beeik?] {‘kbejm,beak?] [‘kPeimbeekh] [‘khejm bae:kh] 3.00

1904 |come ['’kam] (‘k"Am] (‘k"Am] [k"m] ('k"Am] 3.00

1912 |monkey |[‘magkij] [do'mAnkhij] [o'mak"ij] [1'maghi] [do*makhij) 3.00

1936 |..cookie |[‘kukij] [‘®no‘kMukhij] [‘khukij) {...‘khuki] [..." 28no"khukbij] 3.00 3.00

1946 |makinga |[mejkmokejs |[*wejknokiijsa’d|[ukinokPijso dijee]|[lukmakhifa’dijee] |[‘ wejkMnokbijso‘d 3.00 3.00
quesadilla [2"dij°] fja] ija]

1946 |making a |Lmejkipkejs |[‘wejkTnokhijsa’d|[ukmokhijso*dijee]|[lukmakhifo‘dijee] [ wejkMnokhijsa‘d 3.00
quesadilla |2 d1j°] ija ijal

1958 |getting |[getmy'mor]  |[gidin‘mor] [gedijn‘ma:] [teri'ma:] [grdi*mo:] 2.00 3.00
more

1961 _|eating the |['ijtigds] [‘ijt"igne] [‘ijt*mne] ('itigned’] [‘?ijt"inne] 3.00

1963 |here a [heiskejso’dij|[‘hijo:kPejso’ dijee]i [ hijakPijsa’dijee] |Lhija:khiBo'dijee] [[‘hija:kPijso‘dijal 3.00 3.00
quesadilla |°]

1979 |[this guy |[Orsgaj‘hepijl{[disga’hep®ijl  |[di?gaj‘haepij]  |[di?kai'hepi] [disga’heep"ij] 2.00
happv

1979 |this guy |[Brsgaj heepijl{[disga‘haepij] {dr?gaj*hzepij] [divkai heepi] [disga ‘haephij] 3.00
happy

1979 |this guy |[Oisgaj‘haepijl|[disga’heeptij]  |[di?gaj'heepij]  |[ditkai'heepi] [disga‘haephij] 3.00
haQDY 3% 3 T T e T 0 T

1980 |happy _ |[‘heepij) (“ep"ij] [“epij] [heepi] [‘2p"ij] 3.00

2000 |rabbits [‘1zebits] [‘waebet’] [‘waebets] [‘xeebet’s] [‘waebets) 3.00

2004 {andthat |[end'dmtizbr|[uwdn'dewebiBe |[uw’'nededaesa] |[‘u¥ [uw?3 0 waebiba 3.00
rabbit t] i ’ o'nabxbeta] ] ’

2005 {eating [‘ijem] ['ijdijn] [‘ijdijn] [‘irina?] [*?ijdijno] 3.00

2010 |water [‘watai] ['wada] [*wada:] [‘wgrux] [*wada:] 3.00

2014 |cleaning |['klijnigwatox {‘kMijowada] [kbtj‘wada] [di*wora)] [Hjs'wada] 3.00

water
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2017 |all the [aloo’1zebits] {{at waebets] Lat' waebits] [.at'lebe?ts:] [Pat' waebet] 3.00
rabbit
2020 raco(l,ss fize‘'kuwnz] |[wa‘kbuwnz] [‘kPuwnzo] [Vae'kPy*nzo] [wae'khuwnza] 3.00
2039 |sweeping |[‘swijpm]  |[swa'p"ijda] [wi'p"ijdo] [twr‘phira] (fwr'phijds] 3.00
2046  |rattle [‘azetot] [‘wedt] [‘waedo] [‘weerath] [‘waedot] 3.00
2048 |the baby |[89°bejbij]  |[dr'bejbij] ['dr?bejbij] [‘ti2peipi] [dr'bejbij] 2.00 2.00
2051 |apple [‘=pst] [‘=pt] [‘zpat] [‘zepa'] [‘?eep"at] 3.00
2059 |apple [‘epat] [‘=pi] [‘eepo] [‘?apo¥] [‘?aep"ot] , 3.00
2062 |(banana |[bs'nzna] [ba‘n&nal [ba‘n&Enae] [2A‘nzenah] [bo‘naEna} 2.00
2063 |radish  |[‘1eedif] [‘wzedow] [‘waedow] [‘ero%] [‘weedow] 3.00
2065 |and a pear |[endspeiends |[£ndo’pPer€nd e |[ansp"erends Pz |[£no'phe [#nophee?@Enda’? 3.00 3.00
and a ‘?epot] p™l pat] ?zen‘?ee,qol] ephat]
annle
2094 |doggie  |[‘dagij] ['dagij] [‘dagij] ["?agi] [‘dagij] 2.00 3.00
2098 |bus [‘bas] [‘bis] [‘bis] [pf] [‘bis] 2.00
2101 _|zebra [‘zijbia] [‘zijba] [‘zijba] [‘ziba] [‘zijba] 3.00
2110 |all sleepy |[of'slijpijl  |[‘atslijptij] [at'hlijp®ijne]  |[of*Blixhiio] [2at'tijp"ijno] 3.00
2111 |candle [‘kaendot] [‘kheendijdo} [‘kbaendijdo] [‘kbaendido] [‘kh&ndijoe] 3.00 3.00
2142 larabbit |[o'zaebit] [o'raebit’] [‘xaebit’] [‘1ebet’] [o'1ebit’] 3.00
2166 |potato |[po‘tejtow]  |[‘tejdow] - [‘thejdow] [‘theiro¥] [‘thejdow] 3.00 3.00
2167 |pickles |[‘pikotz] ['phikhis] [‘piikowts] [p"rkoits] ['piktots] 3.00 3.00
2195 |arabbit ([o'1abit] [o'waebith] [ waebit] [o'waebit] [o'wabit] 3.00
2198 |turtle (‘taatot] [corrt] ['thudat] [‘torad] [‘t"odat] 3.00 3.00
2199 lazebra |[o'zijbia] {o"d3ijbotin] [o'3ijbal [o'z1bai] {a'31jbaran] 3.00
2200 |beetle  |['bijtot] ['bijdi] {'bijdai] ['bira]] ['bijdat] 3.00 3.00
2205 landa [endo‘paenda] |[£no’ ph&Enda] [£no'pheenda] [zene ‘ph&dal [?&ns’ph&nda] 3.00 3.00
panda
2207 land a [endo‘kaetopil [[‘@mdokPaeraphils |[eema kPelophila] |[zemni‘kbaeriphirax] [[2&:ma'khaelophila] 3.00 3.00
caterpillar [>] ]
2208 |anda [ends*hipowp |[*&inhiptowpPhaa] |[em hipow paia] |[‘#:ig hipo‘pa:a]l  |[‘aSnhipPow pha.a 3.00
hippopota |0tomis]
miis
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2208 l|anda [endo‘hipowp |[‘&nhiphowphaa] |[eem hipow'paa] {[‘@:; hipo‘paa] |[‘snhiplowpPa.a 3.00
hippopota atomis]
miis
2218  |he's eating|Lhijzijim t[1ka [hijijeigtfikin] [hij?ij:* [ikn] (ho?ici‘ floekin]l ~ |[hij?ijiig’ [ikin] 3.00
chicken |1J
2232 |Ichobod |[1ke‘bad] [1go‘bad] [‘1geba:d] [‘1gaba:d] [1ga‘baid] 3.00
2232  |Ichobod |[ike‘bad] [1ga‘baid] [‘1goba:d] [‘1gobaid] {[1go‘bad] 3.00
2246 |rabbits {‘1aebits] {‘weebits] [‘waebits}] [*waebits] [‘weebits] 3.00
2254  |they're not|[Oenat ?ijtm] }[‘dijma?ijdin] [Bejna?‘ijdm] [deina?‘irrin] [‘6ijna?,ijdin] 3.00
eating
2262 |purple _|['p3ipat] [phirplet] [‘p"ap™] [‘p'epo*] ['p"ap™] 3.00 3.00
2268 l|and the |[enddo‘dakijz [[Ends’dakbijs] [ono*dakijz] [ona*da?kils] [?8no‘dakhijs] 3.00
duckies
2270 the'sa [hijzo‘taatot] |[ino’thord}] (tno‘thordow] [ijo‘thojo¥h] [?inothoxdow] 3.00
turtle
2279 |get [‘get] (‘grt] Cart] [qut] [art’] 3.00
2280 leverybody|l‘eviijbadij?m|[a‘bajin] [‘abajn] [‘Apajen] [?A'bajin] 2.00
i 1
in
2281 |andthe |[endBosbit] [[Endowee’'bit"]  |[eno‘see’bet] [ena'1abek] [?&ndo,we‘beth] 3.00
rabbit
2290 |the turtle [[Bat3:totnijdz ;[dr'tPordonijdhelp’i[di‘tPudanijzhewp [[dr't"odanilhe¥p’] |[di‘t*odanijzhetp’] 3.00 3.00
needs help| hetp] ]
2295 |pickles |[‘pikatz] [‘phik’is] [‘plikats] [‘phikuts] [‘phikPots] 3.00 3.00
2299 [chicken |['t[tken] [‘tfik"n] [‘tfekon] [‘t"ikenh] [‘t[1k"&n] 3.00
2304 (I'mjust |[2jmdsast‘'me |[m‘dismejKigiz] |[umdis’mejkins] |['umdatsr*meikhni|[3m'dismejkPinoz] 3.00 3.00
making jkighz] us]
his — —
2316 |something|[sAmOm°spajs|[simp"in‘pajsij] |['samp®mp*ajsij] |[*samém’pPaiBil] [[sXmp™in‘phajsij] 3.00 3.00
' spicy ij] ’
2317 |cappucino |[kaepa‘tfijno |[‘kPepiottijnow] [[kPepe‘kijnow] |[k"aepe‘kino¥] [ khaepho'khijnow] 3.00 3.00
w]
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2317 |cappucino |[kaepa‘tjijno |[‘kPepotiijnow] |[k"epe‘kijnow] |[k"zpe‘kino%] {khaephokhijnow] 3.00
w] .
2328 |turtle [‘tastot] [*thrlduwd] [‘t"aduwd] [‘t"A¥rond] [‘t"atduwd] 3.00 3.00
2332 |arabbit [|[o‘1sebit] [o‘waebi] [o'weebit’] [?*waebi] [o‘waebi?] 3.00
2342 _|cut Ckat] (K"t [Kat’] [kat"] [k"at"] 3.00
2368 |apple  |[‘zpai] [‘=bow] [‘=?bow] [‘2p'po*t] [‘?zp’bow] 2.00
2383 |they're |[Oer?ijug]  ([de’ijt"ig] (de?*ijdn] [de?"irin] [de'?ijdin] 3.00 2.00
eating
2395 |this {d1smatksizn |[dis‘markPona?w |[dismakana? wak |[di?makana? woki|[dis‘makhona? wa 3.00 3.00
marker's |at‘w3ikig]  [ark"jn] ijn] n] k™Mijn]
not
warking
2395 |this {d1smarkaizn |[dis‘markfona?w {[dismakana?‘wak |[di? makona? woki|[dis‘makPona? wa 3.00
marker's |t w3ikin] arkhijn] ijn] n] kMijn]
not
working - . ;
2398 lapples _|[®pote] __|[zpot] [put] [fol] [p'ad] 3.00
2402 |acheapy |[o°t]ijpij] [=°t[ijp"ij] [a“t]ijpij] [?z"{[ipi:] [s"efijbij] 0.00
2403 |strawberri |[‘stuaberijz] |[‘t"wabeijs] [‘tj1abejz} (‘tfsabeits] [‘t'warbejz] 3.00
€8 - - :
2407 _|painting _|['pejntm]l _['p"ejnt'ijn] ['pejtiijn] [‘peintin] [‘p&jottijn] 3.00 3.00
2421 _|awagon |[o'wagm] |[o'wegn] [o'wzgen] [’ waeigien] [o°wejgén] 3.00
2424 |kangaroo |[keepo'suw] |[‘k"wéngouw:] [kwaenge]'uw] [kwaengi‘1u*] ['khwengouw] 3.00
2427 |peacock _|['pijkak] [phijk*a] [‘phijka] [p'i'ko?] [‘phijk"al 3.00 3.00
2436 |youmy |[juwmajbejb |[juwmaj‘bejbij] |[juwmaj?:'bejbij] |[juma’? ‘beibi] |[juw.maj?'bejbij] 3.00 3.00
baby ij]
2441 |the wacky |[Ooweekij' witt|[Boweek™ij wit[ez |[do,wekij ' wit[oz] |[Boweeki‘ witfed's] |[Gowaek™ij witfez] 3.00
witches  |J97 ]
2450 |other baby|['AGo1bejbij] |[*adsbejbij] [*adabejbij] [‘eerobelbi] [?ABo.bejbij] 3.00 3.00
2455 |alotof |[alatav'pijpet |[lara’piijp™] Lala’phijput] Lbala*phiput] [lara'phijpat] 3.00 3.00
people
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Rec# |Ortho. |Target Transcriber 1 Transcriber 2 Transcriber 3 Validated Score Score
Transcription WI WM
2471 |You open |[juw,cowpimnds|[juw'owp"indsdor|[juw,owpendsdo |[ju?o¥pondsdowz|[juw2owp'indodo 3.00
the door | doiendsijhu]|ssijhijr] waesij‘hijae] si‘hez] .asijhija]
and see
here
2471 |You open |[juw2owpinds|[juw‘owp"indsdor|[juw,2owpandado |[ju2o¥pandsdowz|[juw 2owpiindodo 3.00
the door | dotendsijhu]iasijhijr] waesij'hija] si‘heae] .asijhija]
and see
‘ here
2478 |that'sa [Beetso’najsba|[deesonaj'badst] |[dezenajs’badut]|[daesanais‘baro]] |[deesonajo’badat] 3.00 3.00
nice bottle tot]
2481 {bacon [‘bejkan] [‘bejk"n] [‘bejkm] [‘belkn] [‘bejk"in] 3.00 3.00
2483 |baby cat |[‘bejbijkeaet] |[‘bejbijpieett]  |[‘bejbijpheet] ['beibikbzt] [‘bejbijp"et’] 3.00 3.00
2483 |baby cat |[‘bejbijkeet] |[‘bejbijpet"]  |['bejbijp°zt] [‘belbikhaet] [‘bejbijpeet"] 3.00
2487 |apickle |[[2'prket] [o°p"ikhow] [ee"phikut] (2= kPikot] [2'phik"ow] 3.00 3.00
2492 |1 want the |[ajwantBowz |[Awdndo,wakPj'w |[ want'do,weekij'w |[ wanto,wok’ki‘wit |[awands,wakhij‘ wr 3.00
wacky kij*wittfoz]  [1tfoz) 1tfoz] Jed] tfoz]
witches
2494 |is this one |[1z81swan‘hae |[1'diswAnhaephij] |[1'diswanh#pij] |{[1‘ziswanhaepi] [1‘BiswAnh®&phi] 3.00
happy?  [PU]
2504 |gum [‘gam] (‘gAm] [‘gam] [kam] [‘gAm] 2.00
2555 |purple  |[‘paspat] [‘phorp] [‘phopat] ['pha'pat] [‘phopPot] 3.00 3.00
2586 |something|[samBm ?els] |[t"Ampiy‘els] {kPAmps‘netts] [k*amgt*nels] [kbAmho'nets] 3.00
else
2615 _|puppet __|[‘papat] [‘phap™t] ['ptaphit] [‘papet] [‘p"aphit] 3.00 3.00
2889 |O.K.,they|[‘owkejdejl |[kPej'dej] [‘kPejoej] [‘kPejdel] [kPej'Bej] 3.00
2913 |going, [gowg,wana'?|['gowint®ijwano'i | [gowmsijwano ' ?ij [ [‘gown hi [‘gowinsij,wa.a2ij 3.00
wanna eat |t] jt'] t] wana*?it] t']
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Rec# |Ortho. |Target Transcriber 1 Transcriber 2 Transcriber 3 Validated Score Score
__|Transcription _|WI WM
2084 |get the {getda‘kijz?aj | [ gidat"khijzajm k! | [gedo? kPijzajmkh ([ged'do?* tPkhizalm |[‘gidatiokhijzajmk 3.00
keys, I'm mkamig‘?m] {Amin‘in] Amin,n) kbaminin] himi.‘in]
coming in
2084 |getthe |Lgetda'kijz2aj |[‘gidatikrijzajmk" |[gedo? K jzajmk" [ged'da?* thkhizaim |[‘gidathokPijzajmk 3.00
keys, I'm mkamin‘?m] |Xniin‘in] : Aminn} k"aminin] hXmi.‘in)
coming in
2084 |getthe |Lgetda’kijz?aj|[‘gidot"k ijzajmk" |[gedo? khijzajmk® |[ged'do?’t*k"izam |[*g1Bathak ijzajmk 3.00
keys, I'm mkamig‘?m] |{Aminin] Aminn] kbaminm] hXmi1.“in]
coming in
3034 |that all [Oaetat‘dan] |[‘deatdin] [.ga?at‘dan] [dee?a’lran] [‘ga?atdin] 3.00
done?
3038 |cupof tea |[kapav'tijl  [['kPAp"thij] ['kPaphithij] [‘khap®thil] [‘khaphehij] 3.00
3038 |cup of tea |Lkapav'tijl _ [['k"apithij] [kPapheiij] [Khaphehil] [‘khap"hij] 3.00
3092 |Cathy, can|[kaBijkenju |['k"ebijk3njuw:l [[kP28ijkm lifdisa [khae0ikim;j:' 1ifdizA [ ‘kPe0ijkPanlifdlz 3.00
you lift wliftdr‘sap]  [fdisaph] pl pl Ap"]
this up?
3092 |Cathy, can|[kebBijkaenju |[‘k"2Bij:k3njuw:l1 |[k"ebijkin’lifdisa [k20ikinj: Iifdiza |[ ‘kPebijkPanlifdiz 3.00
you lift wliftdr'sap]  |fdisap] pl pl Ap"]
this up?
3168 |curb fall |[‘ksibfat] [kbur'fat] [k"ub fat] [kburub‘fai] [khurab‘fat] 3.00
3221 |putsome |Lputsa‘moi] |[pesi‘mors] [paso‘buwe] [pusa‘b*ua] [phosk‘bo.a) 3.00
more ]
3436 |getit [‘geut] [‘grret’] [‘geret] Lger're?] [‘gire?] 3.00
3444 |1 can't cut |[ajkent katit] | [ke&? kPacith] [Bkh@t kPadit] {Kir‘kbarit] (k&2 K"arnt"] 3.00
it '
3444 |1 can't cut | [ajkent'kawt] | [kaE? kKbacith] [3khat' khadit] [Kir*kharit) [kaB? kharith] 3.00
it '
3495 |tocallus |[tuw'katas] |[‘khatas] [‘khowas]) [‘kalas] [‘kPawas] 3.00
3530 [coffee [‘kafij] [‘khofij] ['k"avij) [‘khafi] [‘khafij] 3.00
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Rec# |Ortho. |Target ‘| Transcriber 1 Transcriber 2 Transcriber 3 Validated Score Score
Transcription WI WM
3587 |cats [‘kets] [‘khaeth] [‘kheets] {keet’s] [‘kheth] 3.00
3597 |cats [‘keets] [‘khaets] [‘krets} [khaet0:] [‘khaets}] 3.00
3639 |go [‘gowl] [‘gow] [‘gowl (ko] [‘go] 2.00
3640  |stop [‘stap] [‘thap"] [‘tap’] [top] [‘thaph] 3.00
3642 |stop ['stap] [‘thap’] (tap’] [tap’] (‘tap] 3.00
3663 |ok, lets {[owkejletskij |[kPejles‘kPijpdasd |[khejwas'khijp'dif |[‘o™a'kPitud'Be]  |[k"ejles'kPijpdabd 3.00 3.00
keep this p‘O1sdei] er] ne] €]
there
3712 gy |Tgall Cgai] [gataj] [qaSaj] ['gntaj] 2.00
3722 |paintings |[‘pejntigz]  |[*p"ejntdijn] ['pgint*ijn] [‘'pheinthin] ['p"&jnt"ijn] 3.00 3.00
3819 |Kathy met|[keeBijmet'pij |[ ‘keeBijmeupPij*ds|[kPzeBijmet phijdsi |[ k" =Bimero¥'ph, |['kP=6ijme.op"ij’ 3.00
P12 dzejl ij] il dsit] &ijl
3819 |Kathy met|[kae6ijmet pij |[ ‘kaedijmeuphij ds|[ k"ae0ijmet phijdzi| [ ‘kPeBimero ph, |[‘k'=Bijme.opbij’ 3.00
PJ.? dzej} ij] il dsiz] dzij]
3828 {todrink |[tuw'dunk] |[‘tuwdwingk®]  |[t"s"dymk”] [kel*dwinkh] [k"&*dwink®] 3.00
WI WM
3 404 277
2 21 16
1 3 2
0 0 1
428 296
30f3 94.39%| 93.58%
20f3 99.30%| 98.99%
Total 724
94.06%

99.17%
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Record #|Orthography (Target Realization|WI-1S Label WI-2S |Label WI-U |Label
0005 papa [‘paps] [‘pPapp"a?] 105.00| Voiceless
0048 apple ["ept] ['p"uw] 115.00| Voiceless
0050 apple [‘ept] [‘phal 36.00| Voiceless
0054 apple [‘epH] (*pha?] 103.00{ Voiceless
0067 apple (‘eept] [‘puta] 111.00| Voiceless
0123 pig [pig} ['pheil 62.00| Voiceless
0124 pig [phg] [phejl 55.00( Voiceless
0141 pillow [‘phiio¥] [‘A2aw puluw] 60.00] Voiceless
0152 pen [phen] [m'p"e] 80.00| Voiceless
0153 pen [p"en] [‘p'el 56.00| Voiceless
0186 apple [‘eept] ['p"al 66.00| Voiceless
0216 pig [p"ig] [5"p"j] 99.00| Voiceless
0224 spoon [sp"u*n] [‘phiw] 73.00] Voiceless
0235 spoon [sp"u™n] [‘pruw] 56.00| Voiceless
0276 late [p"le’t] ['phzil 105.00| Voiceless
0282 pig [phg] [‘phiz] 80.00] Voiceless
0289 late [pleit| [A‘phae:] 123.00| Voiceless
0315 mama, 1 [mamsaiwa [[‘mAmo‘?ajwan 77.00] Voiceless

wanna poo n'pu”]  jsh’p'u]
0372 pig [phig] ['phial 110.00] Voiceless
0392 uh, push [2a°p"u[]  |[hA?‘p"ux] 67.00| Voiceless
0471 peacock [‘phikak’]  |[p"j'k"a:] 24.00|Borderline
0473 uh, peacock  |[a'phikak’] [ﬁ?ﬂ?ﬂ?ap“ij‘kh 6.00/ Voiced

a

0486 pee [phil] ['piy) 26.00| Voiceless
0512 bicycle [‘balsikt]  [[‘prowr"a] 47.00|Voiceless
0517 ‘|papa [(‘phapal . |['pPaphs] - 64.00| Voiceless
0533 ...Cathy ... [‘K"=0i..p" |[...'kr=[ej... p" 30.00/ Voiceless

paper eipa-] apa]
0557 pig [phig] Cphijl 62.00| Voiceless

...up high {ap'hai] 88.00|Voiceless

0562

(ho'phaj]
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Record #|Orthography |Target Realization|WI-1S |Label WI-2S |Label WI-U [Label
0621 park [phaik’] [o'p"ow] 94.00| Voiceless
0657 park (phaik’] [phak”] 99.00| Voiceless
0690 painting [‘peintiy]  [['pejthijl 81.00] Voiceless
0691 paint [pheint’] [ap"ud‘pPejt’] 95.00| Voiceless 56.00| Voiceless
0692 new page [‘'nu*pPeids] |[m‘p"idz] 41.00| Voiceless
0705 pea(?) [p"i'] [phij 96.00| Voiceless
0713 shovel(?) ['favi] ['pruhat] 92.00| Voiceless
0719 fish L} [phiif] 56.00| Voiceless
0791 piggy [‘phgi} [‘phigij] 93.00| Voiceless
0827 painting [‘preintig]  |[‘pPejifin] 66.00| Voiceless
0831 painting [‘peintig]  |[£.aj'pPejbin] 70.00| Voiceless
0832 swing [swig] [‘pegl 44.00| Voiceless
0854 pail [peit] [‘p"ejal 23.00{Borderline
0857 fish (fif] ['p"] 54.00| Voiceless
0868 aligator on [etigelre-an’ |[m‘aegelo?i?0n, 31.00] Voiceless
bicycle baidsiki} ptatha]
0889 uh, page [a‘pieidz]  |[A"phejts] 28.00| Voiceless
0893 fridge [fuds] ['p"imp"] 32.00{ Voiceless
0896 spoon [sp'u*n]  [[‘p"ow] 34.00| Voiceless
0906 that's a piggy |[0tsa'phgi] |[‘t"eet"aphigij] 34.00| Voiceless
0908 hen? [hen] ['prez] 71.00| Voiceless
0920 uh, paint [ap’eint]  |[Zjo°p"ejnth] 98.00| Voiceless
0921 paint [pPeint] [°p°ejnt"k] 34.00| Voiceless
0927 page [pheids] [2&°p°ejt]] 26.00| Voiceless
0950 peas [phiz] [phiif] 35.00| Voiceless
0954 ...paint [pPeint] [... p"&jnt"] 59.00| Voiceless
0963 pail [preit] [22°p"ejat] 84.00{ Voiceless
0967 blue and red  |['bluen‘aeds;[wuwdno‘wed? 42.00{ Voiceless
and purple too n‘parpaltu:] {an‘phsptatiuws
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Record #|0Orthography |Target Realization|WI-1S |Label WI-2S [Label WI-U |Label
0971 pull that [pPuldeer’] |['p"utdno’det’]|  80.00|Voiceless
0974 airplane [‘expleln] | [?Am’p"€jn] 62.00j Voiceless
0979 paper [‘prelpa]  |['pejphu] 45.00| Voiceless
0982 no, want page {ryg“”]wan?‘p“ [now.wi'pPejtf|  57.00|Voiceless
. eids
0988 new page ['nu¥pheids] |[m pPejt]] 76.00 Voiceless
1000 pink [Pk [['pfikf] 129.00| Voiceless
1064 I wanna turn [?\Jwanat“a»n [A*manfuwphe 21.00
page preids] jdl Borderline
1067 lot of pictures [1ojsV‘p“1ktI Ee‘lc?a‘p“rtff\k“ 61.00|Voiceless
7
1068 lot of [Harevp"iktf |[lava’p™?A*Juw|  20.00|Borderline
pictures...look az..luko] |d&n‘the‘lukPath
e}
a
1075 cat [khagt"] [‘pheet’] 52.00| Voiceless
1090 page [pheids) [Om'peit]] 60.00| Voiceless
1093 that's a purple %6aetse‘p“ap;* [retha’p3pu] 32.00| Voiceless
1096 paint [pPeint]  [[Ena’p"éjnt’] 37.00| Voiceless
1110 want page [want'pheids]|[mpiejt]] 35.00| Voiceless
1123 peas [phiz] {*phiifl 56.00| Voiceless
1136 putting that  [Lp"urig‘daet’]|[mp"it&n’deed] 63.00{ Voiceless
1137 spoon cook E]sr)‘“-uwn‘k“u [e]‘p“uwe?n‘k“uk 114.00| Voiceless
2]
1149 that'sa ... [6zztsa..."pPer |[ SaetshA detien 24.00|Borderline
: purple rH plopiwal .
1161 purple... [‘Popt..] |['p'up™ar...] 63.00| Voiceless
1173 cow [kPa¥] ['praw] 117.00{Voiceless
- 1188 fish [ff} ['p"y] 98.00] Voiceless
x 1189 peacock [‘piikrak’]  |[‘phejkhakh] 51.00| Voiceless
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Record # Orthography |Target Realization|WI-1S Label WI-2S |Label WI-U |Label
1202 purple [‘prepi] [m'p"apo] 70.00| Voiceless
1219 piggy too ['phigitu”] [[o'p'igijtuw] 51.00] Voiceless
1226 paint [‘peint]  |['p"&jn] 26.00| Voiceless
1250 piggy {'phgil ['phigijs] 19.00|Borderline
1264 piggy come [‘prgit®u™]  |[phigij‘k"Amna] 58.00| Voiceless
1291 keys [khiiz) L'pijs] 90.00| Voiceless
11301 piggy ['pigi] [‘pigisj] 42.00|Voiceless
1305 plate [phleit] [‘preijt’] 92.00Voiceless
1306 spoon [sp'u¥n]  |['p"aw] 87.00} Voiceless
1329 Iwant...a }[lajW(i(fg---e‘P ElAhV;'??g:Y?afhﬁdf 91.00; Voiceless
; apsik] tharebolen’p
popsicle k]
1331 want popsicle |[want paps |[Ap"ak"o?imaj’ 82.00| Voiceless 18.00|Borderline
on my plate ikolanmaip"l | p"ajt"]
elt} .
1365 giant peach  |[dzajnt’piit[]|[dzaj5 phijt]] 47.00Voiceless
1366 giant peach [dzajnt’phitf]|[.daj5 p"ij] 62.00| Voiceless
1367 ...giant peach |[dzajntpiitf] %‘ajms‘dséj.p“i:j 70.00{Voiceless
1369 giant peach  |[dzajnCphiitf]|[dajo’pe:js] 73.00| Voiceless
1370 giant peach (dzajntphiitf]|[d3aj phisjts] 82.00| Voiceless
1372 giant peach  [[d3ajnt’phiitf]|[daj'pPij] 62.00| Voiceless
1406 piggy, two [PPigit"up"r |['phigijtiuw,phij 86.00| Voiceless 54.00|Voiceless
piggy gil ‘91.]] o
1432 there's a spoon [‘]éelze.whuw [‘bezepiuwn] 69.00{Voiceless
n
1434 peacock [‘phik"ak’]  |['pijk"ak”] 13.00| Voiced
1463 spoon [sp"u*n] [‘paws] 54.00] Voiceless
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Record #|Orthography |Target Realization|WI-1S |Label WI-2S [Label WI-U [Label

1473 and spoon and |[en'sp"u™non|{Z‘pPuwn?a?A?* | 104.00|Voiceless
knife ‘naif] najf]

1497 pigs [phgz] ['pik"] 27.00| Voiceless

1504 pig [phgl ['phik"] 21.00{Borderline

1507 that guy ... [Bet'gal...p" |[de‘gajPet?0n, 40.00| Voiceless
purple opi] p"a1pu]

1519 corn pie [kPoanp®il]  |[k"5°p"ajl 87.00| Voiceless

1544 paint [p"e'nt] [o'p"éjnt’] 94.00| Voiceless

1588 pig [p"g] [‘pk’] 95.00| Voiceless

1606 pigs {p"gzl [phik] 46.00| Voiceless

1618 I have a pig _ |lalhzvophig] |[a‘hewap"K] 40.00! Voiceless

1637 put it on my  |Lp"Arranmall[puds?a’maha 30.00
hair hei] w] Voiceless

1690 pigs [p"gz] ['p"iks] 67.00 Voiceless

1709 pillow ['p"io] [‘pilow] 67.00| Voiceless

1712 pillow ['p'so”] ['p'rlow] 74.00| Voiceless

1749 peas [p"z] [‘phijda] 115.00| Voiceless

2078 potty ['pari] [‘pPadij] 74.00/{ Voiceless

2330 pig [p"ig] ['phig] 53.00|Voiceless

2401 peas [p"iz] ['pijol 62.00 Voiceless

2425 penguins [‘peng*mz] |['p"Enwins] 59.00|Voiceless

2427 peacock [‘phikak’l  |['phijk*a] 70.00| Voiceless

2555 purple ['papi] [‘prop"ot] 24.00|Borderline

2570 pink [p"mk] {'pTigk”] 60.00| Voiceless

2602 penguin [‘p"eng*mn] |[‘p"enwin] 54.00|Voiceless

2615 puppet [‘phapat] {['p"ap"rt] 18.00{Borderline

2673 Mog {mag] "[['phag] 58.00|Voiceless

2705 spoon [spu*n] [puw] 33.00{Voiceless

2734 Panda [‘p"endo] |['p"#nda] 28.00| Voiceless

2781 purple ['pept] ('p"ubei] 77.00| Voiceless

2805 purple [papt]  |['plubai] 86.00| Voiceless
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Word-initial [p]

Record # Orthography |Target Realization| WI-1S |Label WI-2S Label WI-U |Label
3094 pink {p"mk] ["pPink”] 47.00|Voiceless
3221 put some more |[pPut’sa'moi][[ptasi‘bo.a] ’ 15.00
Borderline
3299 purple and [porpalen’bl |[pPop"s.2€n‘wu 56.00|Voiceless
blue u) w)
3325 pink [phmki ["p"ink®] 56.00| Voiceless
3331 purple [‘p'apH [‘prupst] 66.00| Voiceless
3681 people wear  |['Pijpetwes, |[pijp"a?wehee|  48.00|Voiceless
hats heets] t']
3685 spill [‘sp} [‘p"rat] 31.00| Voiceless
3722 paintings [‘pPeinfinz] |[*pPEjntijn] 16.00{Borderline
Voiceless 112] 10
Borderline 8 1
Voiced 2 0
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Record # |Orthography |Target Realization WI-1S |Label WI-2S |Label |WI-U |Label
0015 Peter [‘phire] [‘bowa?] 10.00| Voiced

0023 Peter [‘phifre-] ["babu.e?] 19.00|Borderline

0027 Booboo ["bu¥bu*] {bubu] 8.00| Voiced

0043 Babar [‘beebai] {"baebart] 9.00| Voiced

0045 Babar's dada |Lbobaiz‘dedz] [‘bow.dzedz] 8.00(Voiced

0046 a book...cup |[a"buk’...k"p’] [o'buk’.. k''k"Ap’] 2.00|Voiced

0055 uh, ball {a?bad] [bAm"ba:] 10.00] Voiced

0061 blue {blu:] {‘buw] 15.00|Borderline

0072 moo {mu¥] [‘bu:] 9.00} Voiced

0080 Peter [‘phira+] [‘bubu] 16.00{Borderline

0082 Peter [‘philrer] [ba'we?] 4.00{Voiced
0093 book {buk’] {'ba?] 3.00| Voiced

0099 bib [bib] [*br?] 8.00| Voiced

0115 baby [*belbi] [bij?*bejbij] 9.00|{ Voiced 3.00|Voiced
0116 baby ['beibi] [‘bejbi] 13.00| Voiced

0118 baby [*belbi] ["bejbi] 6.00| Voiced

0120 baby ['belbi] ['bebij} 4.00| Voiced

0166 book [buk’] [‘bat] 7.00| Voiced

0168 bear(?) {bei] [kPow'ba:] 3.00| Voiced

0170 beans(?) {bilnz] fow’bij] 2.00| Voiced

10175 bird [be-d] [‘bow] 15.00| Borderline

0194 ball {bai] {'ba.a?i] 17.00|Borderline

0198 ball [bai]j {*baz] 9.00| Voiced

0213 boat [bo*t’] ['bow] 9.00| Voiced

0220 sheep, moo  |{filp'mu*] [[ijp"buw] 1.00| Voiced

0225 bean [biin] [bejvij] - 3.00|Voiced
0234 ball [bat] [‘diba] 3.00| Voiced '
0257 ball {bat] ['ba] 10.00{Voiced

0274 brown(?) [bxa*n] [2'bak’] 2.00| Voiced

0284 oh, ball [o*bat] Low'ba] 1.00{Voiced




Appendix B -'VOT and Initial Voicing Labels -

Word-initial [b]

Record # |Orthography |Target Realization WI-1S |(Label |WI-2S [Label |WI-U  ‘[Label | -
0292 bean ... [bilnz...nu"d}z} ['bijuwakPa nuwnuw] 17.00{Borderline -
noodles
0293 bean [biin] ['bij] 10.00| Voiced
0300 garbage truck |[‘gasbadstfiak]  |[Dejtfa] 2.00| Voiced
0303 oh, garbage |[0¥'garbedstf1ak] i[orwbej [e] 2.00
truck Voiced
0335 oh, teddy bear|[o¥'t"edibei] [owa'detwe] 5.00
Voiced
0336 bib [bib] ['byj] 5.00| Voiced
0338 oh, pig [o%'phg] [02'bij] 4.00|Voiced
0343 ball [bai] [‘ba] 8.00| Voiced
0349 blue [blu:] [o*buws] 4.00{Voiced
0352 blue [blu:] [‘buw] 9.00| Voiced
0355 blue [blu:] [‘buw] 13.00| Voiced
0364 bath [bee0] [‘b] 13.00| Voiced
0366 box(?) [baks] [‘ba] 4.00(Voiced
0383 oh, on the bed|[0"and>"bed] [uw?@ne"bae:] 6.00| Voiced
0464 ball [bat] {'ba] 6.00| Voiced
0467 garbage truck |[‘gabadzgfiak]  |[be‘t[ek"] 2.00
Voiced
0468 uh, dada [+*dedz] [budeerae] 4.00]Voiced
0469 a big cow [obigk"a*] [a.z.e:'bijkPaw] 9.00] Voiced
0489 bath [bx0] [..."bee] 8.00| Voiced
0494 boot [bu*t] [‘burwth] 10.00{ Voiced
0505 balloon {bo‘lu*n] {da*ba:] 9.00| Voiced
0513 bicycle [‘baisiki] Lbejo’piut®al 2.00|Voiced
. 10529 ball [bat] ['bal] 3.00| Voiced B
10547 ball [bai] {"ba] 10.00| Voiced

84!
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Word-initial [b]

wi

Record # |Orthography Target Realization WI-1S |Label WI-2S |Label |WI-U |Label
0548 mama ... ball |Imams...bal] {ne‘mdmd.... heka'ba] 5.00| Voiced
0572 ball [bat] {‘bal 9.00| Voiced
0573 ball [bat] [uw‘ba:] 6.00| Voiced
0574 Ernie Bert [onibart’] [‘&jmibu] 6.00|Voiced
0605 boat [bo¥t’] [o*bowt"] 1.00|{ Voiced
0617 ball [bat] [A?o'ba] 3.00{ Voiced
0624 boy [bol] [‘buwij] 11.00| Voiced
0646 ball [bai] [luw'ba:] 4.00| Voiced
0673 bird [be-d] {‘ba.z] 15.00|Borderline
0681 bird [bad] [m'ba. 9.00| Voiced
0682 bird {be-d] ['ba:] 8.00| Voiced
0693 I want blanket [[‘a'want’blenkit]  |[ajwa baedij] 8.00! Voiced
0695 want blanket |[want™blegkit] [A?*beedisj] 7.00| Voiced
0710 boat [bo¥t'] [*bow] 6.00| Voiced
0742 little ball [lirtbat] [1e*bal 4.00(Voiced
0743 little ball [licibat] (lbi] 5.00{Voiced
0748 big tail [bigtheit] [br'theja] 3.00{Voiced
0778 um, brown [om‘b1a*n] [Am'bawn] 2.00{ Voiced
0779 big tail [bigteit] [‘big‘t'eja] 8.00| Voiced
0800 bird {bed] [‘bu.at] 4.00| Voiced
0815 blue {blu:] [*buw] 3.00]| Voiced
0850 rake [1eik’] [A2a'bejk"] 6.00|Voiced
0852 boat [bo*t] [‘borwth] 12.00| Voiced
0856  liviverirenns. bea |l bitf] [..... bijt]] 4.00| Voiced
ch .
0859 bird [ba-d] " [["bo.oth] 4.00{ Voiced
0867 elephant ... [elofont...'baisik}] |{@na'elfE... piathee] 25.00| Voiceless
bicycle
0881 blue [blu:] [‘buw] 10.00| Voiced




Appendix B - VOT and Initial Voicing Labels

Word-initial [b]

Record # |Orthography |Target Realization WI-1S |Label WI-2S |Label |WI-U |Label
0904 big tail [bigt'eit] [br'cejot] 3.00|Voiced
0912 bird [ba-d] ['bas] 12.00| Voiced
0916 big tail [bigtheit] [br?‘t"eja:] 4.00|Voiced
0917 that's a big [‘omtsa'big'slaid] |[‘daethobiiajt"] 2.00
slide Voiced
0923 blue {blu:] ["buws] 10.00| Voiced
0925 book [buk] [‘buk®] 17.00|Borderline
0957 boat ... drive |[bo*t...d31alv] [‘l])owt“e?ﬁwﬁnsda‘dla 15.00{Borderline
v
0972 that's a bird |[dts3"ba-d] [n'deets'bAnt"] 3.00| Voiced
0976 vacuum {‘vaekju*m] ["beek™nk] 11.00| Voiced
0997 ...blue one [‘bluzwan] [..."buw.wino] 4.00| Voiced
1001 box [baks] [‘ba] 2.00| Voiced
1003 boat [bo*t’] [‘bowt"] 3.00| Voiced
1004 ?little bear [lidtber] [Ir'be.s] 6.00| Voiced
1006 doggie [dagi] ['bik"dagij] 3.00| Voiced
1014 ...shoe, boot |[fu*bu*ran] [fuw?s'buw?én] 6.00| Voiced
on
1020 hippo [‘hipo*] ['bAmbow] 3.00| Voiced
1024 that's a big [0ztsabig” fu*] [dztha?énbithij* fuws] 13.00| Voiced
shoe
1039 I'm crying in |[@imkiajmm‘bed] |[EnAmajuw k*wéjnd’ 4.00{ Voiced
bed beth]
1041 bath [bzeb] [‘baet"] 10.00| Voiced
1060 big tail [bigthet] br't"ejow] 5.00{Voiced
1083 boy [bol] [‘bojl 4.00{ Voiced
1097 that's a blue |[ztso’blureends’po|[o*det®s buwsno‘boph 10.00( Voiced 1.00{ Voiced
' and a purple |[*Pl] Al : : :
1098 ...a cat, a boy |['k"ra'bol] [...o'khaetho?X ‘boja] 2.00{ Voiced
—_ 1100 ...bed [bed] [...'beet"] 2.00{ Voiced
& 1102 ...bib (bib] [Amaj biba] 4.00| Voiced




Appendix B - VOT and Initial Voicing Labels

Word-initial [b]

Record # |Orthography |Target Realization WI-1S |Label WI-2S |[Label |WI-U |Label
1103 little baby [libelbi] [1ej bijbij) 2.00| Voiced
1106 baby ['belbi] [‘bejbij] 7.00| Voiced
1152 ...big tail [bigtheit] [bij't"ejow] 3.00{Voiced
1164 garbage [‘gaibidz] [X*bega'k 10W] 2.00| Voiced
1180 ball [bai] [‘bo:w] 8.00| Voiced
1182 boats [bo¥ts] [‘bowt"] 7.00| Voiced
1190 birds [badz] [‘budi] 10.00| Voiced
1195 big tail too [bigt"eiithu”] [obithejo’t'uw] 5.00|Voiced
1199 brush [b1a]] [A*bas] 4.00| Voiced
1222 big eyes [biga’z] [bij"?aj] 5.00|Voiced
1223 big toes [bigt*o¥z] [br?*thows] 4.00|Voiced
1230 mm, butter  |[[m'bare] [m'badee] 4.00{ Voiced
1232 honey and [hanijonbarat'u®] |[*h&nij?3ba.a’tPuw] 6.00| Voiced
butter too .
1249 boats [bo*ts] ['bowt/] 12.00| Voiced
1256 boat [bo*t’] [‘bowt"] 11.00| Voiced
1261 back...house |[bzk’...ha%s] %.baekhe?a‘baek"e‘haws 3.00| Voiced 4.00|Voiced
1334 no, the big [no*Babrgwan] [nowds'begwen] 2.00| Voiced
one
1377 bang [baeq] [‘been] 6.00| Voiced
1378 bang {baeg] [‘ben] 12.00| Voiced
1379 lady bang [leidibaen] [nej‘beq] 3.00| Voiced
1384 ...baby some |[bebisam] ["bejbijsaim] 3.00| Voiced
1517 a bike [5'balk’] [uwa'bejk’] 5.00| Voiced
1533 get bean [get"biln] [get'bijn] 5.00| Voiced
1535 where did {[wexdidbiingo¥]  {[owa’bengow] © 4.00|Voiced
bean go
1537 I wanna... [‘alwano...bimnm'bl {[a‘ wanobindibwenk it 3.00
- Bean in aenkit] heerbegkhent’]
N blanket Voiced




Appendix B - VOT and Initial Voicing Labels
Word-initial [b]
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Record # |Orthography |Target Realization WI-1S |Label WI-2S [Label {WI-U |Label
1546 walking ... {waikiy...bin] [‘wakbijna?asbijn] 7.00| Voiced
Bean
1549 a bum [2'bam] [2°bAm] 6.00| Voiced
1553 bye [bal] [‘baj] 13.00| Voiced
1584 beef hearts  |['biifhaits] [*bijhast] 13.00/| Voiced
1617 no ball [no*bai] [now‘ba:t] 5.00| Voiced
1654 baby chicks  |[‘belbit[iks] [bejbij t/1ks] 6.00| Voiced
1662 boats [bo*ts] [‘bowt"] 9.00| Voiced
1842 bear [beJ] [‘be?q] 6.00] Voiced
1877 be careful [bi‘k"exft] [br'kPefat] 4.00|Voiced
2022 bear ‘ [bei] [*bez] 13.00{ Voiced
2031 boats [boYts] ["bawt] 5.00|Voiced
2074 clock [k"ak] [buw‘ha] 3.00|Voiced
2092 bugs [bagz] [*budz) 6.00|Voiced .
2098 bus [bas] [*bis] 15.00{Borderline
2156 blue [bluz] [ba'ju] 3.00|Voiced
2211 butterfly [‘bare-flal] [‘bafwaj] 6.00} Voiced
2358 bib [bib] [‘beb] 9.00| Voiced
2365 book [buk’] [‘buk"] 7.00{Voiced
2448 baby ["belbi] ['bejbij] 3.00| Voiced
2460 B,what B for? |[biwa?bifos] [bij?&"bijfo.a] 2.00{Voiced
2481 bacon ['be’kn] [‘bejk™n] 10.00| Voiced
2631 trucks [tf1aks] ['bak®] 4.00|Voiced
2635 bottle ['bart] [‘badat] 7.00| Voiced
2692 black [blzek] [bo' waekh] 4.00|Voiced
2733 big ducks [big'daks] [br?‘daks] 7.00| Voiced
2752 for these [fo-'Biz] (ba*dij] 2.00|Voiced
2759 boats [bo“ts] {"bow?] 8.00| Voiced '
2804 bother Dad (bate-dzed] [bada ‘daed] 5.00{ Voiced
2969 brought the  |[biatda’haet] [batda‘heet’] 6.00{Voiced
hat




Appendix B - VOT and Initial Voicing Labels
Word-initial [b]
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Record # |Orthography |Target Realization WI-1S |Label WI-2S |Label (WI-U |Label
3001 bubbles [‘babiz] {‘babst] 6.00| Voiced
3111 baby [‘beibi] ['bejbij] 8.00| Voiced
3330 brown [bra*n] [‘bawn] 7.00| Voiced
3384 bottle for a [bawotfors’miji]  |[batfa’mijat] 7.00{Voiced
meal
3585 boats ['bowts] [‘bowts] 5.00| Voiced
3743 boats [‘bowts] ["bowis] 2.00| Voiced
3864 build [*brtdsam8in] ['brid’simp"in] 4.00 Voiced
something
Voiceless 1 0
Borderline 0 0
Voiced 122 14 23




Appendix B - VOT and Initial Voicing Labels
Word-initial [t]
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Record # |Orthography |Target Realization |WI-1S |Label WI-2S |Label WI-U (Label
0053 toy [tol] ['tho?] 35.00| Voiceless
0063 toe [t"0¥] [‘tha] 89.00| Voiceless
0064 toe [tho¥] [‘thuw] 37.00{ Voiceless
0066 toy [tol] [*thu?] 73.00| Voiceless
0071 toy [thol] [‘thaw] 53.00| Voiceless
0074 keys {khilz] [n'thig) 137.00| Voiceless
0087 keys [khiiz] [eij] 45.00| Voiceless
0106 cat [Khzet’) [tho‘kPzet’] 41.00|Voiceless
0107 cat [khzet’] [..."the] 74.00| Voiceless
0145 cat [kheet’] [n‘the] 53.00| Voiceless
0147 tail [theid] [‘thelij] 52.00| Voiceless
0149 tail [thelt] [o*thelij] 24.00|Borderline
0158 cookie [‘kPuki] [huws'thejkhr?] 56.00] Voiceless
0159 oh, cookie [o*K'wki]  [[‘owotiejkie] 77.00| Voiceless
0160 uh, chair [a2'tfer] [u*tha] 47.00| Voiceless
0177 cookie [‘khuki] (himoj‘thejk1?] 55.00| Voiceless
0187 turtle [‘thart] [‘the] 45.00| Voiceless
0188 turtle [‘thorri] [‘thaithe] 59.00| Voiceless
0231 toy [to]] [t"uej] 63.00| Voiceless
0247 cat [khet'] [‘the:] 71.00| Voiceless
0261 toys [thoiz) {'thoj.ij] 39.00| Voiceless
0273 turtle [‘tori] [‘th3thuw] 42.00| Voiceless
0325 oh, cat [o¥khet]  |[uwa'thze] 83.00| Voiceless
0384 two, three, go |[t"u*1i°go” Lt']‘u:w.fwaj‘go: 33.00] Voiceless
w
0385 two,two, five |[f'u¥... [tfurw* thuw faj 57.00| Voiceless
. ‘thu¥faiv] ]
0394 two, five, [tu® falv 011l |[Puw*fahowij 153.00| Voiceless
three ]
0401 two, five, go |[ffu¥faiv'go [[Puwfwayj‘ga? 144.00| Voiceless

]

1
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Word-initial [t]
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Record # |Orthography |Target Realization {WI-1S |Label WI-2S (Label WI-U |Label

0403 two, three, go |[t"u*01i‘go” [.t‘;u:w,hwarj‘gor 115.00] Voiceless
w

0404 two, three, go |Ltu*81i‘go” Lt‘]'urwfwad‘go: 31.00| Voiceless
w

0408 two, three, go g.t“u“’.eli‘gow [Puw laz‘gow] 42.00|Voiceless

0411 turtle [‘tha-ri] [‘thitha] 34.00| Voiceless

0416 cat [k"aet”]. [‘thee?] 90.00| Voiceless

0446 potato head ([ilie‘t“e’rowhe [‘tejhai?] 52.00| Voiceless

0456 Tmama ... toy |imama...t%o’]|[mAma..." 5] 90.00| Voiceless

0459 tail [theit] [‘theja] 61.00| Voiceless

0461 turtle [‘thori] [‘thuthal 76.00| Voiceless

0482 turtle [‘t"ajr%] [*thusu] 42.00| Voiceless

0495 tail [thelt] _ [‘thijee] 45.00| Voiceless

0496 cat tail [‘Khettheit] |[‘kbae?tMija] 61.00| Voiceless

0515 telephone [‘t'elofo*n] |[‘t'ohow] 100.00{ Voiceless

0543 tail [thed] ‘ [n‘thesja] 93.00| Voiceless

0544 cat...tail [khaet’...thet] [ti.k“aet"e?e‘t“i:j 64.00|Voiceless
A

0550 duck tail [‘d§k‘.theji] [1dak™thejal 91.00| Voiceless

0608 tail [thejﬂ' [‘thesjo] 41.00| Voiceless

0633 ...tail [.thed]  |lunt'eja] 63.00| Voiceless

0634 it's a tail [itso't'eH] _|[150’teja] 77.00|Voiceless

0640 dada...tail Sdaedae...thell [deda?m‘theja] 65.00| Voiceless

0656 rabbit...tail [;‘?ff‘t"" gr.l‘wae-a-‘m.t“ejs 83.00| Voiceless

’ thel ’

0670 on top fant"ap’] [En*?ap™thap®] 83.00| Voiceless

0676 toast [tho¥st’] [‘thow] 86.00| Voiceless

0684 treehouse {‘trtha¥s]  |[*tPijhaw] 77.00|Voiceless

0700 teddybear [‘t"edibes] |['t"ejba?] 68.00| Voiceless




Appendix B - VOT ahd Initial Voicing Labels

Word-initial [t]
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Record # |Orthography |Target Realization {WI-1S |Label WI-2S |Label WI-U |Label
0722 phone(?) {fo¥n] ['tha] 441.00| Voiceless
0724 I want sofa [ElleGH?‘SOWf [ow‘thuwva] 50.00| Voiceless
a
0738 toy [tho]] [319‘?0wt"0w,t"o 56.00| Voiceless
0740 ...toy [...t%o]] [A?'t"9j] 27.00| Voiceless
0744 candle [‘khendt]  |[‘th€na] 40.00| Voiceless
0745 candle [‘k"endt]  |['t*®n.na] 51.00| Voiceless
0748 big tail [bigtelt]  |[br't’ejal 62.00| Voiceless
0779 big tail [[bigthelt]  {[‘big‘teja) 39.00| Voiceless
0787 mm, toast [m:"t"o¥st’] |[on‘towt’] 36.00| Voiceless
0788 toast [tho¥st] [‘thows] 78.00| Voiceless
0809 ...teddy bear |[.-'tedibes] [['nows’t"ejbe] 65.00| Voiceless
0820 cat hair ... cat [kt‘:?et’hel...k“ [wxl‘t"ar:hjo---‘k“ae 72.00| Voiceless
< t
0825 one, two [want®u™]  |[wn‘thuw] 62.00| Voiceless
0841 guitar [g1°ta1] [‘thar] 77.00| Voiceless
0865 telephone [‘thotafon] |['t"afwdiw] 31.00{ Voiceless
0873 teddybear(?) [['tedibes] [[2'tebai] 19.00{Borderline
0879 two [thu*] [‘thuws] 103.00| Voiceless
0894 toast [tho¥st’] [‘t"ows] 85.00| Voiceless
0895 toaster [‘to*sra]  1[..."t"ows.sij] 55.00| Voiceless
0903 that's a cow  |[Bwtsok"a*] |[t"t"oPa kPawa 19.00
1 Borderline
0904 big tail [bigthelt]  |[br'thejot] 40.00| Voiceless
0916 big tail [bigtheit]  [br2thejai] 62.00| Voiceless
0919 ...mommy's [‘mamizand |({..mAmijavefw 39.00| Voiceless
on the swing aswin‘thu¥] |ige‘ thuws) '
too
0928 ..tiny stairs  |[‘t"ainii*sthes |[...." "3} thejo] 60.00| Voiceless

6v1




Appendix B - VOT and Initial Voicing Labels

Word-initial [t]

Record # |Orthography |Target Realization |WI-1S |Label WI-2S |Label {WI-U |Label
0928 ...tiny stairs [‘]t“afnij‘stha [...." ") tejo] 65.00| Voiceless
FA
0930 tiny stairs [‘]t“ainii‘st“ex [‘thajnthe] 61.00| Voiceless 75.00] Voiceless
VA
0967 blue and red |[‘blen‘ieds|[wuwane‘wed? 63.00| Voiceless
and purple too n‘paipaltur] |dn‘phaphathuws
0985 LTV [t vil] (... thij" vij] 65.00| Voiceless
0998 ...two balloons |Lt"u*ba"lu*n |[*thuwAn& buw. 56.00| Voiceless
z] wAns]
1013 ...tiny one like |[t"aini:wanla|[...t"ajnijwA:?o] 31.00| Voiceless
it ice cream Iki‘ralskriim] {ajkMO?&no e jkb
ij]
1032 tiny dog [t"ainidag]  |[*t"ajnijdak"] 39.00| Voiceless
1042 hippo ... towel |[‘hipo®... t"e|[s‘6tmbow...‘t" 37.00! Voiceless
... toys wt...tholz]  |awa...‘thojs]
1042 hippo ... towel [[‘'hipo¥..." t%&|[5'6imbow... t" 51.00| Voiceless
... toys . lwh.thoiz]  |awa...‘thajs]
1049 toast [to%st’] (' t"aws] 68.00 Voiceless
1050 toast [‘thovst]  |[?6"towsf] 123.00{ Voiceless
1051 mine toast too [m}alnt“o“”sth %‘maj‘t“ojs.t“uxw 61.00| Voiceless
uW
1052 and tea [ea'ti]  |[ntey] 67.00| Voiceless
1063 that's a tiny  |[B=tsot®@ni |[deet™'t"ajnijw 17.00|Borderline
one wAn] An)
1080 two (tu”] [‘thuwa] 146.00| Voiceless
1099 tape [telp]] [tey] 67.00| Voiceless
1107 diaper [daipar]  |['tepe?] 73.00| Voiceless
1134 cheese and ice|Ltfizon‘alsky|[{[ij52ekMj?ij't | 78.00| Voiceless
cream too irm‘thus) huwa]

0s1
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Word-initial {t]
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Record # |Orthography |Target |Realization Label WI-2S |Label |WI-U |Label
1143 1 want blow [‘]ajWGHf.blO [A*wiitbow] 25.00| Voiceless '
1144 two [thu™] [‘thuwéno] 29.00| Voiceless
1160 turtle ['thori] [‘tuda] 95.00| Voiceless
1170 two [thu¥] [thuw] 93.00| Voiceless
1171 two [tu¥] [‘thuw] 96.00/ Voiceless
1184 two [uv] [‘tPuiw] 107.00| Voiceless
1195 big tail too [brgtheitt™u™] | [obrtPejo’ thuw] 60.00| Voiceless 70.00| Voiceless
1196 whiskers [wiskez]  |[k'te] 37.00|Voiceless
1206 cat too [khet't™u”]  |[ok'z='tuw] 70.00] Voiceless
1210 ...duck too [dak'tu™]  [[awA'diK tPuw] 43.00{ Voiceless
1211 apple too ['epit'u¥]  |[‘=butuw] 66.00| Voiceless
1214 turtle too ['Corithu®] |[..'"A°CA"te] 28.00| Voiceless
1219 piggy too (phgit"u®] |[o°phgijthuw] 64.00| Voiceless
1223 big toes [bigtho*z]  [[br?‘t"ows] 30.00| Voiceless
1229 toast [to¥st] [‘thowss] 74.00| Voiceless
1231 want toast [wan?tho¥st” |[A*owt"s'maj] 44.00| Voiceless
mommy mami]
1239 mm, potato [m]mPG‘thejf [m't'ejdow] 61.00| Voiceless
OW
1245 . guitar lgi'ttai] [‘tha] 45.00| Voiceless
1257 my working on|[maiwakija [[majwsk™jndn 47.00(Voiceless
a tie-dye no‘thaidal]  [3'thajdaj)

1275 want toy [want'o’]  [[AwA't%jz] 105.00| Voiceless
1276 mama take it [}mﬂmﬂﬂ'e’kﬁ ([ﬁﬂﬁmﬂ‘thejk“e 52.00| Voiceless
1278 two ducks [u™daks] |[‘tuwdak®] 44.00| Voiceless
1282 two [t"u¥] [‘thuw] 116.00| Voiceless
1284 two horse [tu*hoss] | ['thuwfoj.1s] 50.00| Voiceless
1294 a tiny one... |[o'telniwan]|[5*t"&nijwin] 53.00| Voiceless

wh

- 1299 two brush [‘twbia]]  |[‘tuwbwer [t"] 113.00|Voiceless




Appéndix B - VOT and Initial Voicing Labels

Word-initial [t]

Record # |Orthography |Target Realization |WI-1S |(Label WI-2S |Label WI-U [Label
1302 one two [want®u¥]  [[hAn‘thow] 67.00| Voiceless
1312 it's mama [its {(ifeifagmama.a’ 70.00| Voiceless

toast r%amamthows thows]

t

1345 potato [pa‘tPeido] |[*thejdow] 71.00| Voiceless
1352 toast [tho¥st’] [o'thows] 52.00} Voiceless
1353 toast [‘tho¥st] [aj*tiows] 142.00| Voiceless
1356 duck some too |[daksamt™u¥ 5f.1‘daeksﬂm.t"uw 61.00| Voiceless
1401 two cats [thuvkhaets] |[‘tPukPes] ~75.00| Voiceless
1402 another cat  |[onadaktet® |[o'nAnokte’tu 106.00| Voiceless

too u] wi
1405 no my take  |[no*maitek [now‘majot"ek”, 21.00

knife na'f] nejf] Borderline
1419 stand up [stheen‘dap ] |[uw’"@map”] 38.00| Voiceless
1420 teeth [tii0] [*thj] 74.00/ Voiceless
1442 toast ["tho¥st’] [‘thows] 83.00| Voiceless
1445 kids like toast [k‘t’,‘]dZIa“'kt“o ][k“ld‘lajk’.t“ows 29.00|Voiceless

wg

1450 potato [pa'theldo”] [[onu'tetjdoiw] 84.00| Voiceless
1451 ...steaming |['stimm]  |[*t"j'mijno] 60.00| Voiceless
1460 potato [potieldo¥] |['thejdow] 53.00; Voiceless
1468 toys [thoiz] [*t"ojs] 66.00| Voiceless
1498 two [tu¥] [‘thuw] 113.00| Voiceless
1503 two hearts {t'¥haits] |[‘thuwha.et’] 87.00| Voiceless
1508 one two three |[want"u™8uif |[do'wAn tPuwfw 87.00| Voiceless

five alv] ijfjaeth]
1556 two rabbits [thu¥* raebrts] | [ thuw’ weewets] 36.00| Voiceless
1586 Cathy ... too [[k"®0i...t"u¥]|[ke?ij... thuw] 87.00/ Voiceless

[49!
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Record # {Orthography |Target Realization {WI-1S |Label WI-2S |Label WI-U (Label
1601 one, two, [wanthu6ii] {[*wAn*thuw* fwij 92.00{ Voiceless
three ]
1638 I have a big  |[@havabign [t"a*bi2nat’] 48.00
knot at’] Voiceless
1696 tea ("] [‘thija] 97.00j Voiceless
1704 telephone [‘thelofo¥n] |[t"elo’fewn] 15.00|Borderline
1897 too high [t'u¥'hal]  [[‘tPuwhaj] 102.00| Voiceless
1898 too high {t'u**ha)]  |[t*uw'baj] 43.00/Voiceless
1988 two [thu™] [*thuw] 112.00| Voiceless
2329 it's a rabbit [itso‘xzebit’] |[*tPuw.waebit] 34.00| Voiceless
2366 two books [‘thu*buks] |[thuw*buks] 63.00|Voiceless
2516 take it off [telki'raf] |[t"ejkrdaf] 39.00] Voiceless
2605 tiger [‘thaige]  [[‘thajgal 37.00] Voiceless
2677 two names [tu*neimz] |['t"uwnejm] 38.00| Voiceless
2707 turtle [‘thort] [‘t'utiuw] 82.00| Voiceless
2749 to the train  |[t"uda’tf1ein] [thuwde’twejn] 63.00
Voiceless
2751 those guys ['do¥gaiz] [[‘t"owgajl 32.00| Voiceless
3072 these guys ['dizgaizgar |[dr‘gajgara] 112.00| Voiceless
gotta 3]
3361 two cookies  |[‘tuwkukijz] |[truw Kkhukhijs] 56.00|Voiceless
3558 turn it ["t3anxt] [t"3nij] 52.00| Voiceless
3569 turn the page [.?Jnﬁé‘Pejd [3n‘pPejp"] 50.00 Voiceless
3
3640 stop [stap] [thap"] 22.00|Borderline
3642 stop [‘stap] [‘thap’] 16.00| Borderline
3785 tail [‘tejt] [‘thejat] 59.00| Voiceless
Voiceless 130 22y 6
Borderline 5 0 3
Voiced 0 0 0
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Record # |Orthography |Target Realization WI-1S |Label WI-2S |Label |[WI-U |Label
0004 dada [‘deedee] [‘ded=?] 1.00| Voiced

0019 dada [‘deedee] [A*deede] 7.00| Voiced

0020 dada [‘deedae] [a*deede] 15.00|Borderline

0024 dada [‘daeda] [‘deedee] 8.00{ Voiced

0025 dada (‘deedee] [‘dede] 6.00| Voiced

0037 Joe (?) [d30¥] [o'dow] 5.00| Voiced

0038 Joe (?) {d3o*] [a'dow] 11.00| Voiced

0039 Joe [dzo%] [‘ds?] 9.00| Voiced

0041 - Joe [dz0¥] {‘dow] 9.00| Voiced

0045 Babar's dada |[bebaiz'dedz] [‘bowdeedae] 6.00| Voiced
0052 duck [dak’] {‘d=?] 8.00{ Voiced

0056 dada [‘deedae] [‘deeda] 4.00{ Voiced

0057 dada {'deedae] [‘dede] 7.00| Voiced

0069 dada [‘deedae] [‘dede] 5.00{Voiced

0070 dada [‘dedz) [‘daeda] 6.00| Voiced

0084 dada [‘deede] [‘dede] 13.00} Voiced

0090 dada [‘deedz] [da‘dz] 2.00| Voiced
0105 dish [dif] [‘dij] 4.00] Voiced

0113 dada [‘deede] [‘deede] 7.00| Voiced

0131 dada [‘dede] [2"deede] 3.00{ Voiced

0132 dada [deedz] [dee"dae] 2.00| Voiced
0134 dada [deede] [‘deede] 9.00{Voiced

0136 dada cookie |[dedee'kuki] [ga?‘dada’k"thui] 5.00| Voiced

0140 dada [deedee] {'dawdza] 8.00{ Voiced

0156 dada [daedz] [‘dedz] 7.00| Voiced

0200 duck [dak’] [‘dai] 10.00{ Voiced

0214 dada [deedee] [n'dede] 2.00| Voiced

0298 duck [dak’] [‘dee] 5.00{ Voiced

0308 Peter [‘pirer] [‘dade] 7.00| Voiced

0438 d, dada [dideedee] [e?ow'dere] 4.00|Voiced

0458 dada [‘deede] {‘deedae] 7.00| Voiced
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Record # |Orthography |Target Realization WI-1S |Label WI-2S {Label |WI-U |Label
0463 duck [dak’] [‘dakP] 9.00| Voiced
0468 uh, dada [a'daedee] [bu'deerae] 6.00| Voiced
0484 dog [dag] [‘dak"] 6.00|Voiced
0506 dada ['deedee] [‘dedee] 10.00| Voiced
0523 um, uh, dada |[ama‘dede] [m?Gn’deedze] 14.00{ Voiced
0531 dada [‘deeda] [‘delo] 9.00| Voiced
0538 dada [‘deedae] [de*de] 5.00| Voiced
0541 dada [‘deedee] [de'da] 5.00| Voiced
0554 uh, dog [Adag] [An‘da] 3.00| Voiced A
0560 dog [dag] [*dak"] 11.00| Voiced
0567 dog [dag] [‘da] 11.00| Voiced
0636 mama |mamo] [deet” mAma] 7.00| Voiced
0668 dada [deedee] [0w‘dede] 5.00| Voiced
0669 dada [deedze] [‘dedze] 9.00| Voiced
0754 duck, a tail  |[daket"elt] [*dak"?g theja] 5.00|Voiced
0771 duck [dak’] [n‘dek"] 5.00| Voiced
0783 oh, dog [o¥dag] [‘ow,dak"] 13.00| Voiced
0813 that [6zt’] [Awa'daet"] - 8.00| Voiced
0835 a slide... [3'slaid...'wirda*n] [[s"slajddde‘wiij'da 5.00|Voiced
wee, down wn]
0839 dance [deens] ['dént]] 10.00| Voiced
0883 that's a dog  |[0=tsedag] ['deeds*dagij] 3.00| Voiced
0883 that's a dog |[O=tsodag] ['daedo’dagij] 5.00| Voiced
0888 dogs [dagz] {"dak"] 6.00|Voiced
0891 uh, that's a ?? |[a0=tse] [X:?3n"dzet"s)] 2.00|Voiced
0892 juice [d3u®s] ["duws] 3.00{Voiced
0907 duck [dak’] [.."dat"] 7.00| Voiced
0909 that's a dog  |[Otsadag] [det"A?s*dak”] 6.00| Voiced 6.00| Voiced
0910 that horsie [0zt housi] [dee?*hosij) 5.00| Voiced




Appendix B - VOT and Initial Voicing Labels

Word-initial [d]

Record # |Orthography |Target Realization WI-1S [Label WI-2S (Label WI-U |Label
0911 that, who's  |[0xthu¥zdet] [*dest"a?x*dzed] 8.00| Voiced
that
0914 duck [dak] [*dak] 9.00{ Voiced
0915 daddy duck  |[deedidak’] [dzbajnGm’dagej] 11.00{ Voiced 6.00! Voiced
0917 that's a big  |[‘Oztsa’big’slaid] |['deet"obiiajt"] 6.00| Voiced
slide
0922 ?dog [dag] [A*deet"] 4.00| Voiced
0931 dance [deen[] {An‘dajs] 2.00|Voiced
0932 what's that [watsdeet'] [2uwn'daet’] 9.00| Voiced
0933 that's an [Oaetsan’edofant’] {*deedara?efihé phe 4.00| Voiced
elephant |
0935 what's that  |[watsdzt’] [?A*deet"] 2.00| Voiced
0937 cat [kPeet] [‘k"=t"a”duwijen] 2.00| Voiced
0938 dog [dag] [*dak"] 5.00| Voiced
0941 grass [grees] [n'daes] 2.00| Voiced
0948 ...that's a... |l0=ts9] [mdaesarabat] 3.00| Voiced
0949 that's a carrot |[Btsak"e1at] [daesi‘kherz] 11.00| Voiced
0951 what's that  |[watsozt] {n‘det’] 4.00| Voiced
0952 what's that  |[watsbet’] [n‘deet’] 3.00| Voiced
0953 this one [Orswan] [‘desSAn} 9.00|Voiced
0962 that's a hippo |[0tsehipo®] [deesa‘bAmbow] 3.00
Voiced
0966 what's that  |[watsdet’] [A*det"] 4.00|Voiced
0971 pull that [phuldeet’] ['phutsne’dat’) 7.00{ Voiced
0972 that's a bird |[Ozetso’be-d] [n'deet">"bAnt"] 3.00{Voiced
0977 dog [dag] ['dak] 8.00| Voiced
1006 doggie [dagi} [‘bik"dagij] ‘ 3.00| Voiced
1010 eating that  |lirg‘deet] [Enafejding?a’daet® 4.00{ Voiced
1011 eating that  |[irm‘det] [2€,2ejdijno"deet"] 7.00| Voiced

961
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Record # |Orthography Target Realization WI-1S [Label WI-2S [Label WI-U |Label
1024 that's a big  |[0etsebig’fu*] [daetra?Enbithij* [u 4.00|{ Voiced
shoe wol
1030 and dog [n‘dag] [252An‘dak"] 2.00| Voiced
1031 that's a dog  |[0@tsadag] [A*deethidak”] 8.00| Voiced 3.00| Voiced
1032 tiny dog [t"alnidag] [t"ajnijdak”] 2.00| Voiced
1059 duck [dak’] [*dak"] 11.00| Voiced
1062 ...that's a [deetsadeediwan]  |[...dedo’dedijwin 5.00{ Voiced 3.00
daddy one ] Voiced
1063 that's a tiny  |[Oetsot"ainiwan]  |[dzt"s’t"ajnijwin] 16.00
one : : Borderline
1076 dancing [‘daensiy) [‘de][ijno] 4.00|Voiced
1077 ...cat [k"zt’] [dezo'kPet"] 9.00] Voiced
1084 that's a man |l0tsomen] [deet"am'men] 41.00| Voiceless
1088 a dog [5'dag] [n&*dak"] 5.00| Voiced
1089 dog [dag] [‘dak") 9.00|Voiced
1097 that's a blue |[0ztsa’bluzaends‘pa{[o°daetha buwsna‘bo 3.00| Voiced
and a purple [Pl p"al
1105 ...what's that |[watdt] [...ow'deet"] 7.00| Voiced
1109 high chair [‘haitfei] [on'deethide o] 5.00| Voiced 11.00| Voiced
1112 uh, that [adzt’] [n'det’] 4.00| Voiced
1113 that's a fish  |[8ztsaf1]] (dezrAn'fi]] 9.00{ Voiced
1114 that's meat  |[0=tsmit’] [dzzo'mijt"] 4.00|Voiced
1116 that [0zet] [n‘deet”] 2.00| Voiced
1120 that [oaet] {An‘deet’] 4.00|Voiced
1122 thatis ared |l0=nzoed...] [deitowed’ [Luw] 6.00| Voiced
??7?
1126 that [Ot] [An‘dz] 4.00|Voiced
1127 that [0zt] [An‘det"] 2.00{ Voiced
11128 that's a ???  |[Betsal [Rdethe ne.£7] 5.00| Voiced
1132 that [6zt] [n‘dee] 2.00{ Voiced
1136 putting that  {[p"urig‘deet] [mp"it"&n‘daed] 9.00{Voiced
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Record # |Orthography |Target Realization WI-1S |Label WI-2S |Label WI-U |Label
1150 that's a blue |[[dxtso’bluwan]  |[dzts>'buwin] 7.00| Voiced
one
1158 duck [dak’] ['dak"] 5.00| Voiced
1177 dog [dag] [5'dak"] 10.00/| Voiced
1178 dog {dag] [‘dak”] 3.00| Voiced
1183 what that [wa?ozt’] [ow"deet"] 2.00| Voiced
1210 ...duck too [dak'tu¥] [aw&*dIK "uw] 3.00| Voiced
1235 mama that |[momo'det] [ma.x"det’] 2.00}{ Voiced
1280 ducks [daks] [‘dat’] 6.00| Voiced
1322 ...dinner, want|[dme-wantdina] [[wént"dina,wd'dina 4.00{Voiced
dinner ]
1323 cutting cutting|[K"armk"armdaetnal | [ajk"At"id k"AtIn‘d 5.00| Voiced
that knife aet'onajf]
1346 ...cook a duck |[K*uka*dak] [khukho*dek®] 5.00| Voiced
1356 duck some [daksamt'u™] [n‘daeksim t'uw] 3.00{ Voiced
too
1366 giant peach  |[dzajntp"iltf] [daj3°p"ij] 5.00| Voiced
1369 giant peach  |[dzajntp"it]] Ldajo’pheyjs] 6.00| Voiced
1372 giant peach |[dzajnt’p"if] [daj’p"i;j] 3.00| Voiced
1389 doggie, mom |[dagimamieddet] |[dagijo’mdsijda] 5.00| Voiced
read that
1409 doggie [‘dagi] {‘dagij] 9.00| Voiced
1429 ...sit down [sitda¥n] [Awdnt. [.sidawn] 10.00| Voiced
1448 doggies ['dagiz] {'dagijal 10.00| Voiced
1511 ...somébody |[sambadik"amimsi? |[‘mdmije?&ndosi 6.00{ Voiced
coming sit da*n] p‘mbA.ij‘kh/"\mijnaénji
down j'dawn]
1527 uh, dad [aded] [K*deeds] 4.00| Voiced

8S1
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Record # |Orthography |Target Realization WI-1S |Label WI-2S |Label WI-U |Label
1550 that's a bum [[0mtsebamt®u™]  |[‘dezobAim’tuw] 9.00| Voiced
too
1551 that bum {daet’bam] {‘debAm] 7.00| Voiced
1554 duck [dak’] [*dak®] 4.00| Voiced
1587 that heart too |[6xthait’tu®] [dzeha’thuw] 5.00|Voiced
1589 duck [dak’] [‘luk"swade] 6.00| Voiced
1591 ducks [daks] [‘daks] 11.00| Voiced
1595 duck [dak’] [*dat] 11.00| Voiced
1596 duck swim [‘dak’'swim'baek’] [[dakswej‘bak’] 5.00| Voiced
back
1600 that's a horse |[8ztsa’hois] [‘det’sho.€] 11.00} Voiced
1614 that's for [Detsfo-k201]  |['det"ok e 6.00| Voiced
Cathy
1664 that guy [‘datgaldziaivine] |[dze’gajdwajvijna? 6.00
driving a Voiced
1666 that drives [Oet"d31alvz] [dee'dwajv] 7.00| Voiced
1698 this has tea? |[Oishest"i] [‘dishaz"ij] 8.00| Voiced
1724 that's the [0ztsde’gra*nd]  |[‘dezegawn] 7.00| Voiced
ground
1761 that's all my |[0ztsatmaithoiz]  |[*deetsa’majtojs] 6.00}{ Voiced
toys
1771 daddy ['deedi] [*deedij] 11.00| Voiced
1775 dancing [‘deensip) [*d&nt"n) 4.00{Voiced
1818 these guys  |[Bizga’z] Ldij'gajs] 8.00] Voiced
1820 these gquys [Bizgaiz] [‘dijgaj] 4.00| Voiced
1828 daddy, I want |[d=dijaiwant’] [‘deedij?awa]) 6.00| Voiced
1833 this? [O1s] [‘dss] 9.00!Voiced
1847 dots [dats] {‘dats] 8.00| Voiced
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Record # |Orthography Target Realization WI-1S |Label WI-2S |Label |WI-U |Label
1906 this way [‘Giswel] [‘diBwej] 9.00| Voiced
1925 eating corn  |[irmpk"un] [dijoa"klowan] 3.00| Voiced
1937 the white one |[8o°waltwan] [do'wajfwin] 5.00
Voiced
1939 this guy [Bisga] [‘disgaj] 8.00] Voiced
1940 that one is not|[d=2wanizna?‘mil] || de?winina?‘niijn 6.00{Voiced
me ]
1942 this guy [B1sgai] [‘disgaj] 9.00|Voiced
1944 this rabbit [O1s 1zebit’] ["disxeebit"] 9.00] Voiced
1985 this guy [‘O1sgal [‘disgaj] 9.00| Voiced
2029 the little one |[0'lirkwaniz'swim |[do'litwAnswinity] 5.00
is swimming _|™ Voiced
2080 this big book |[Bsbigbuk’] ['diBbig,buk"] 8.00|Voiced
2083 down there |[da"n'dei] [daw’ne:] 5.00| Voiced
2085 don't move |[do*ntmu*v] [dowt mjuwv] 6.00| Voiced
2091 doggies [‘dagiz] [*dagij] 10.00{ Voiced -
2094 doggie [‘dagi] [*dagij] 8.00] Voiced
2117 this man [‘O1smaen] [*diBmzéin] 7.00| Voiced
2118 that man [‘6et'men] [‘da?ma:n] 6.00| Voiced
2122 duck [dak’] [‘dakP] 5.00{ Voiced
2178 ducks [daks] ["das] 10.00{ Voiced
2260 dark out [‘daikat] [‘darkawt] 10.00| Voiced
2273 the horse [8o hoxsdo®nt ‘swi |{do‘holofwim] 5.00
don't swim m] Voiced
2274 this is the [O1s1z05°g1a¥nd]  |[dizo’gwawnt] 4.00| Voiced
ground
2290 the turtie [Oothe-rinidshelp’]  |[di‘thodenijzhelp’] 7.00
needs help Voiced
2309 don't drip it  |[do*nt'dzupit’] [‘downdiep”] 10.00| Voiced
2340 the cat got a [BokMet'garatielt] |[do'kPeegadattejot] 3.00
tail Voiced
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Record # |Orthography Target Realization WI-1S |Label WI-2S |[Label |WI-U [Label
2348 this guy [‘G1sgaljeto®] [‘disgajleqow] 3.00|Voiced
yellow
2375 this yours [Oisjoiz] [‘disowas] 9.00| Voiced
2378 that sock [0x?sak’] [*daesak"] 9.00] Voiced
2387 this guy needs|[31sgainids‘dis]  [[disgajnij‘dis] 7.00[ Voiced
this
2391 the little duck |[0sliridak] [dolr.a*dak”] 6.00
Voiced
2396 this one [*drswan] [‘diswin] 6.00{Voiced
2405 dogs [dagz] [‘dak’] 7.00{Voiced
2451 the other [00°jaBa-beibi] [do"2a0abejbij] 6.00
baby Voiced
2457 D for Dada [dife-deedee] [dijfa‘deecra] 5.00| Voiced
2477 don't like it [do¥n?‘laikit’] [‘dow? lajk dit"] 8.00|Voiced
2482 those quys  |['Bo¥zgalz] [‘dowsgajt"] 7.00| Voiced
2510 this Mowgli's |[8ismo“ghz’gam] |[*dismowgijgAm] 5.00{Voiced
gum )
2517 just getting  |[d3esgerm moigam | [dasgedin'moIgAim 8.00| Voiced
more gum ]
2526 turtle [‘thort] [‘doda] 8.00|Voiced
2574 them animals |[0em‘manomiz]  ([dém*?&nowats] 5.00
Voiced
2620 doggies [‘dagiz] ['dagijs] 6.00{ Voiced
2640 don't like it  |ldo"n?‘laikit] [dowr‘lajget] 7.00| Voiced
2644 the bowl [6o'bo"Y] [do"bowat] 4.00|Voiced
2711 Is that you [1s8et ju™bib] [*daejobep®] 8.00|Voiced
bib?
2722 there's keys  |[Beis’khiz] [dis'k"ij] 5.00| Voiced
2738 they're [Be1anige’ wel [dewAriijo'wej] 6.00
running away
Voiced

191
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Record # |Orthography Target Realization WI-1S |Label WI-2S Label |WI-U Label
2739 there's his hat |[0c1zhiz’haet’] [deshiz‘hz:?] 3.00
Voiced
2740 these guys  |['dizgaz] [‘dijgajl 14.00{ Voiced
2741 that [Oeet’] [‘de] 5.00|Voiced
2742 do you like  |[du¥ju*lak’drz]  |[‘duwjuwlajk’dijo] 7.00|Voiced
these? '
2744 dog [dag] (‘daj] 9.00{ Voiced
2747 that guy [pzt'gal] ['deergajl 9.00|Voiced
2787 she got mad [Jigat' madan‘Gispe [dunat™ meedand16° 3.00
on this page? |8l pheit]]
Voiced
2807 they're boys |[8eiboz] [‘dzebojz] 8.00| Voiced ‘
2808 that guy [Geet'gal] [‘dee?gaj] 8.00|Voiced
12819 those guys  |[0o¥zgaiz] [dows’gaj] 5.00| Voiced
2833 they got soup |[deiga?‘su*p] [dejgat“suwp®] 3.00
Voiced
2844 they like [Gellalk‘phikiz] - |[delajkpirkPat] 5.00
pickles Voiced
2846 that spoon [Ozet“spun] [‘deet’p"uwn] 11.00|Voiced
2860 there's a knife |[Be1zenalfods bigw|[dizo"najfo.2'big'w 3.00
for the big An] An]
one Voiced
2951 these guys  |[‘dizgaiz} [‘dijgajs] 9.00| Voiced
2971 ?? just wanna |[...d3uswanago¥sij |[*dewAndsuswd.ag 8.00/| Voiced
go see a a‘manste-] owsijo'miftha]
monster
2976 don't find the |[dontfainds‘hoisas}|[*dowfajnda‘ho.ase 3.00| Voiced
horses z]
2997 that's a [‘Daetss] [‘daeso] 6.00|Voiced
3000 that, I'm [*dzetaimgans ‘blo¥] |[*de?ajngAbwow] 10.00| Voiced
gonna blow
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Record # |Orthography |Target Realization WI-1S |Label WI-2S {Label |WI-U |Label
3016 the wind's [0o* windsk"Amign]| [de*Wink"Aninin] 3.00
coming in Voiced
3023 that and that |[0=tndzt] [‘dee?lopeet’] 11.00| Voiced
3051 that a apple  |[0=mepi] [‘dz?zepiuw] 3.00| Voiced
3061 that red [6eet1ed] ['dee?red] 6.00| Voiced
3065 this blue {Ors'bluc] [‘di6bluw] 8.00| Voiced
3070 they really [Belali‘lakitfade] [[dejsslij lajk’datfa 5.00
like each 03]
other Voiced
3071 do it 0 [‘duwit"] 10.00| Voiced
3072 these guys  |[‘dizgaizgars] [di*gajgara] 5.00
gotta Voiced
3076 this are [B1so-"KMismit[ad2] |[*drzark™isin‘t[ada] 8.00| Voiced
kissing each
other
3077 they're kissing|[0ex' kK smitfade] [[de’kMisinatjadzal 4.00
each other
Voiced
3080 this [O1s] {'di6] 5.00| Voiced
3081 this guy's still |[‘0i1s*gajzst"it"‘leef |[*digajOrtlefij] 10.00|Voiced
laughing n
3097 duck [dak] ['dak] 2.00| Voiced
3114 there's the [‘0e1z0a'sp"uwn] | [dobds*phuiwn] 4.00
spoon Voiced
3191 daddy gonna |[d=digensgodeth |['derijgowigowde 8.00| Voiced
go that house (2" d'haws]
3225 Daddy [‘deedi] [‘deerij] 7.00}{ Voiced
3263 this a big [‘G1sa.big] - {["disapbij] 9.00{ Voiced
3329 this is red [‘Gisiz1ed] ['disowed] 7.00| Voiced

€91




Appendix B - VOT and Initial Voicing Labels

Word-initial [d]
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Record # |Orthography Target Realization WI-1S {Label WI-2S Label WI-U |Label
3340 he just ate [hidzasteltsom] [‘dis?ejt'0Am] 11.00| Voiced
some
3350 dogs [dagz] [‘dag] 6.00| Voiced
3356 dogs can't [‘dagskent] [*daksk"&?] 10.00| Voiced
3412 ducks [‘daks] [‘dak’] 13.00| Voiced
3413 this is orange |[81s1'zoxmds3] ['di6130ind3] 11.00| Voiced
3415 this is yellow [O1s1z° jelow] [diss'jels] 4.00{ Voiced
3418 this white [O1s'waijt] ['diswajt"] 12.00|Voiced
3426 there's a [Oe1so’hois] [deizo’ho.o] 7.00|Voiced
horse
3431 do that [duw ‘Bet] [duw ‘Geet"] 3.00| Voiced
3435 this blue (015 Dluw] [dis'bwuw] 5.00{ Voiced
3437 there it is [‘Geutiz] {'deariz] 13.00| Voiced
3482 do you wanna |[duwjuwwans’beek |[djuwdnibaek"] 5.00
back? Voiced
3571 there [‘Be1] [‘de] 4.00|Voiced
3582 there it is [‘entiz] [‘desod] 7.00|Voiced
3653 don't wear [downtweljo1 24821 [ dowPwejo “PedAW 10.00| Voiced
your other wan] An]
one
3679 don't wear hat|[downtwer'haet]  |[dow?we hae:t’] 7.00{ Voiced
3706 That's his [8eetshiz‘mam] [*dee6him@m] 7.00|Voiced
mom?
3715 little piggy [1itot‘pigij] Ldit*phigij] 3.00{Voiced
3759 dog [‘dag] ['dag] 7.00{Voiced
3767 the dirt fell [0a'd3itfetdawn] |[do‘de?fetdawn] 3.00
down Voiced
3860 this thing like |[01sBmlajk'dis]  |[*disOinlin‘d16] 8.00| Voiced
this




Appendix B - VOT and Initial Voicing Labels

Word-initial [d]
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Record # |Orthography|Target Realization WI-1S |Label WI-2S |Label [WI-U |Label
Voiceless 0
Borderline 0




Appendix B - VOT and Initial Voicing Labels
Word-initial [k]
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Record # |Orthography |Target |Realization |WI-1S |Label WI- |Label WI-U |Label
2S
0001 cup 1] ['k"?] 90.00| Voiceless
0030 Keesha ['khiifa] [kMijf1] 94.00| Voiceless
0046 a book...cup [Qibuk’...kh,\ [?]‘b"k1---kh.!‘kh'\ 122.00| Voiceless
p p
0047 apple ["eept] [‘khuw] 102.00| Voiceless
0058 car [khai] ['k"aw] 104.00| Voiceless
0059 colour [‘khula] ['kPawjz?] 105.00| Voiceless
0060 colour [‘K'alo] ['K"alo] 133.00| Voiceless
0073 cat [Kheet’] ['khee?] 51.00{ Voiceless
0079 keys [khiiz] ['k"ij] 141.00} Voiceless
0081 keys [khiiz] ['khjl 138.00| Voiceless
0083 keys (khiiz] ['k"ij?] 168.00/ Voiceless
0108 cat [kPeet’] [‘khee] 65.00| Voiceless
0114 Keesha [‘khiifal ['khijfi] 120.00| Voiceless
0127 keys (khiiz] [>'kr?] 153.00| Voiceless
0136 dada cookie gdaeda‘k“uki []gA?‘dAdA‘k“rhu 59.00| Voiceless
1
0162 cat [kheet’] [‘khee?] 49.00| Voiceless
0163 cat [khet] k"] 54.00| Voiceless
0168 bear(?) [bei] [KPow'bar] 60.00| Voiceless
0178 cookie [*kPuki] [P kM) 73.00| Voiceless ’
0183 colour [‘khuter] [ig'k"alv] 85.00| Voiceless
0204 lion king [‘laink"mg]  |[‘zewk’e] 45.00| Voiceless
0209 lion king ['lapk'y] |[lajk"€] 54.00| Voiceless
0260 shoe [fu*] [k%'zuw] 82.00| Voiceless
0304 ...key, key [ KhkAE] ... kPij k) 94,00/ Voiceless 192.00| Voiceless
0321 lion king [laink'm] [["luke] 35.00| Voiceless
0323 lion king ['laink" ] |[‘lijkP&] '24.00|Borderline
0324 lion king [‘lainkPp] |[lek =] 33.00] Voiceless
0327 cat (kheet’] ['K"=?) 53.00| Voiceless
0330 lion king [‘lainkPm] |[‘lukbe?) 67.00| Voiceless




Appendix B - VOT and Initial Voicing Labels

Word-initial [k}
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Record # |Orthography Target Realization |WI-1S |Label WI- |Label WI-U |Label
2s

0332 heart {hait’] [ow‘k"a] 83.00| Voiceless

0334 lion king [‘laink"m]  |['lukPe?] 49.00| Voiceless

0351 keys [kiiz] ['kbij] 47.00} Voiceless

0363 towel [‘thaw}] [*khZmowr] 107.00| Voiceless

0421 lion king [lainkm] |[>lawkPe] 90.00|Voiceless

0422 lion king ['laink"m] |[='lajk"e] 72.00|Voiceless

0423 lion king [‘laink"m] |[lajk"ze] 39.00| Voiceless

0424 uh, car [atkhai] [R2A%ej kPat] 77.00| Voiceless

0425 car [k"ax] [‘kha:] 111.00| Voiceless

0426 car [khai] [uwkba] 103.00| Voiceless

0427 oh, car [0%k"a1] [ow'kPa] 55.00| Voiceless

0428 lion king [lain‘khm]  |[‘leke] 44.00|Voiceless

0430 lion king [lainkig] |[‘lajkbe] 61.00|Voiceless

0432 car {k"a] [‘kPaz] 53.00{ Voiceless -

0433 lion king [‘laink"m]  |[‘lajk®e] 77.00|Voiceless

0462 uh, cow {ak"a¥] [0?Am‘k"aw] 12.00{ Voiced

0469 a big cow [ebigk™a*] |[a.z.e:'bijk"aw] 64.00| Voiceless

0474 uh, cow [Ak"a¥] (A?kha:w] 58.00| Voiceless

0476 cat [‘ket’] ['khat"] 59.00| Voiceless

0478 cow [k"a*] ['kbaxw] 78.00| Voiceless

0481 uh, tractor(?) |[A‘uzkie] [Bn.nva’kbijm] 40.00| Voiceless

0490 cookie ["kPuki] [‘kPrkhij] 91.00| Voiceless

0496 cat tail ket telt] |['krettijal 66.00| Voiceless

0499 uh, key [a"KM] [*A2ok"ij] 53.00| Voiceless

0500 candle ('k"endl]  [['kPe:da] 82.00| Voiceless

0501 cookie [*khoki] [*khikhij] 76.00 Voiceless

0504 cookie [‘Khuki] ['khjkhij] 49.00| Voiceless

0526 car [kPai] ['kPa:] 118.00/| Voiceless




Appéndix B - VOT and Initial Voicing Labels
Word-initial [k]
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Record # jOrthography |Target Realization |WI-1S |Label WI- |Label WI-U |Label
2S
0533 ...Cathy ... [‘kheebi... p® |[...'K"fej...'p'a|  31.00|Voiceless
paper elpar] p°a]

0534 Cathy [‘kh20i] [...5'k"=0a] 67.00] Voiceless

0551 keys [khiiz] [ha'kij] 106.00| Voiceless

0558 cat [Kheet] [‘khet’] 94.00| Voiceless

0561 cat {kheet’] [‘khaet"] 54.00| Voiceless

0630 make castle |[mek™kPas} |[uwamejkM?A k" 85.00| Voiceless

] efuw]

0635 cow [k"a] (‘khaw] 136.00| Voiceless

0639 cat...tail [kheet... thelt] 5‘1<h?’i3?kh??'i’9.theji9 45.00| Voiceless

0677 CowW [kha¥] [‘khaw] 123.00{ Voiceless

0678 tractor [‘tzkte]  |['k"=tfda] 67.00| Voiceless

0680 cat [kheet] ['kbz] 44.00| Voiceless

0706 carrot [‘kPexot] [*khexr?] 53.00| Voiceless

0712 a castle ['Krest]  [[ukPafjuw] 30.00/| Voiceless

0729 cake [khelk] [‘khejk] 63.00| Voiceless

0734 kip, cup [kPipkPap’]  |['kP1phk"ap®] 87.00] Voiceless 55.00| Voiceless
0737 ...cookie [...'kPuki]  {[..."KMjkbij] 96.00| Voiceless

0746 cat [kbzet’] [‘khz] 73.00| Voiceless

0767 MO0-CowW ['mu*kha¥] |[no‘muwkAw] 72.00| Voiceless
0769 cow [khav] [‘khaw] 142.00| Voiceless

0790 a cow [o'kPa¥] [o'kha:wa] 119.00| Voiceless

0792 cat [kheet'] ['khet] 81.00| Voiceless

0805 squeeze [skwiz] [‘K"eijv] 138.00| Voiceless

0822 Cathy [‘khei] [uw*khaegij] 48.00| Voiceless

0837 clock [kPlak] [‘khak™] 106.00| Voiceless

0874 cake [kielk] [‘kPejkh] ' 122.00| Voiceless

0876 cup |{khap] ['k"ap"s] 65.00| Voiceless

0902 cook [kuk’] [‘khukh] 91.00{ Voiceless

0903 that's a cow |[0atsok"a*] |["At"s?a’khawal|  76.00]| Voiceless




App'endix' B - VOT and Initial Voicing Labels

Word-initial [k]

Record # |Orthography |Target Realization |WI-1S |Label WI- |Label WI-U |Label
2S
0905 cat [kbeet'] {'khaet?] 91.00| Voiceless
0926 clock {khak] ' [‘kPakP] 69.00| Voiceless
0934 crocodile [‘11]<h10kh9.da’ [‘kbakhedajva] 61.00| Voiceless
=)
0937 cat (kheet] [‘kheetha’ duwije 58.00| Voiceless
n]
0949 that's a carrot [?&tss‘k"exe [deesi'kheree] 94.00| Voiceless
t
0969 kite [khait’] [*kbajth] 86.00| Voiceless
0990 candle [‘khend}] |{[‘k"&Endw] 23.00|Borderline
0991 eating cookie |lirmk®uki] {Eﬂj?lé‘ejt*'i?e‘k“i 23.00|Borderline
kM
0993 cookie [kPaki] [o'kM khijs] 87.00| Voiceless
1021 going ... car |[go“m..k"a1 |[gowijnaw?sp"al  95.00| Voiceless
1 2a20'kPa]
1025 going in the  |[go"mmdak? |[o"gowArtynuia 84.00| Voiceless
car ai] L. khar]
1035 I like cookies [e]ﬁlajk“k“Aki [lalaj'k"rekhijs] 32.00| Voiceless
Z
1048 cutting knife _|[’k*arigna’f] |["kat'e'najfwif]l  77.00| Voiceless
1073 oh cat, hi cat [[o*k"ethalk |[5'kPet’X‘hajk® 34.00| Voiceless 32.00|Voiceless
haet'] =7th]
1074 cat [kheet] [‘kPAth] 45.00|Voiceless
1077 ...cat [khaet’] [daezokheth] 36.00| Voiceless
1078 call phone [khatfovn]  llok"at'downo] 89.00| Voiceless
1085 cat [kheet'] [‘kheet’] 46.00] Voiceless
1086 couch [kPa¥t]] [m’p"Antf] 24.00|Borderline
1091 colour, [kPalo*k"ale [ k"ala?a?23°k 1 | 51,00] Voiceless
colouring 11} ALnE]
1091 colour, [kPale-KPale-|["KPala?a?5 kPAl 67.00| Voiceless
colouring 1m) A10E]

691
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Record # |Orthography |Target Realization |WI-1S |Label WI- |(Label WI-U |Label
2S
1098 ...a cat, a boy |[o'k"=ro'bo’] [--is‘khaet“a?/"\‘bo 60.00| Voiceless
kLY
1111 ...man [maenk"akig]|[...ma&ni ‘kbukht 56.00| Voiceless
cooking ]
1124 carrot [‘kherot] [‘k"eva] 46.00| Voiceless
1133 cracker,cheese |[‘k"akax'tfi: | [det"a'kPok"A d 38.00| Voiceless
ice cream z'alskiiim]  |aedon‘tfij?a k]
[
1137 spoon cook L‘]sphu“’n‘khu [?;‘P"UWéﬂ‘khUk 35.00| Voiceless
=
1141 clock [kMak] [*khak"] 68.00| Voiceless
1167 cat [kheet'] [‘kheeth] 105.00| Voiceless
1179 clothes [kMo¥oz] [‘kPa.ad] 90.00! Voiceless
1186 cats [Khzets] ['khaet’] 44.00{Voiceless
1206 cat too [kKhaet'tu¥] |[okhe‘ttuw] 31.00|Voiceless
1207 cat hair [khet'her] |['kPzt?A‘haw] 50.00| Voiceless
1220 Cathy, a horse ][k*‘aeeijehws !sik”aBI 1J?A?o'ho 47.00{ Voiceless
Js
1227 comb mama [1;h0“’mmﬂm [k'aj‘majho] 61.00| Voiceless
o]
1236 corn [khoun] [‘'kP5n] 66.00| Voiceless
1253 cat [khzet'] [kPeeth] 90.00{ Voiceless
1264 piggy come  |['phgit"u*] |[p"gij’k"Amna] 88.00| Voiceless
1265 carrots [‘kierts]  |[‘khesze?] 51.00| Voiceless
1277 cat [khaet'] [‘khaet'] 118.00| Voiceless
1281 Cathy c2.,v[ o;5Lo|[e'k zij] 97.00| Voiceless
loBmyz 3 -
1307 knife [naif] [k"‘najf] 93.00|Voiceless
1325 no want that [[nowantdztk [nowa‘de?kPajn|  65.00|Voiceless
kind "aind] ]
1340 and corn pie _|lenk®omnp] |[@nok"3m’p'aj] 99.00| Voiceless
1341 my cooking  |[maik"a"kig] |[5'majk sk En] 63.00|Voiceless
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Record # |Orthography |Target Realization |WI-1S |Label WI- |Label WI-U |Label
2S
1346 ...cook a duck |Lk"uka'dak] [[K'uk"s'deek"] 59.00/ Voiceless
1347 cook a chicken|[K'ukatfikn] |[o'k*ukiotfikin]]  59.00|Voiceless
1397 tractor [‘tzekte]  |[*k"atfAm] 104.00| Voiceless
1408 carrots [Khesots]  |[ktesets) 111.00| Voiceless
1444 kids like toast |lkPidsla’kt"o |[*kMda‘lajk’ o 41.00} Voiceless
wst'] ws]
1445 kids like toast |[K'dzlakt'o |[k™id'lajk t"ows 36.00]
vst] ] Voiceless

1446 corn {k"on] ['kPawip] 87.00| Voiceless
1457 Cathy ['kPbi] ["keetfij] 83.00| Voiceless
1461 give it mom, |[grvitmamt® |[Rgevio'md?a’k|  70.00|Voiceless

to Cathy uvkhae6i] haes.thijo]
1494 heart [hait’] [‘*kho.e] 83.00| Voiceless
1511 ...somebody |[sambadik" |[‘mamij?e?znd 50.00| Voiceless

coming sit migsi?da®n] |o,sKmba.ij'kPAm

down ijn&n[ij‘dawn]
1512 mama is [momaizk® |[mdmo?in‘k*uk®|  55.00| Voiceless

cooking ki) fjno]
1526 carrots (khexots]  ([o'Krevet’] 57.00| Voiceless
1566 can't find cow E}fhalﬂ?fa’ﬂd‘ [ke.fd] haw] ' 58.00) Voiceless

aw

1586 Cathy ... too |[k"=0i...u¥][[khae?ij..." tuw] 53.00| Voiceless
1592 country (khanui]  j[k*ntfij] 74.00| Voiceless .
1604 that's a cow |[Bztsok"a*] |[‘datokbaw] 49.00| Voiceless
1616 can't find my (['K"entfajnd|[k" ‘fwajmajsm 42.00|Voiceless

spoon ‘maj‘sphuwn {uw]
1691 cats [kPeets] ['khzet'] 76.00| Voiceless
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Record # Orthography |Target Realization (WI-1S |Label WI- |Label WI-U |Label
2S
1811 cat go [k'et'go*] |['K'edow] 53.00| Voiceless
1839 cut its, cut its [‘§<hAmtsk"Arl ['kPerzets'kPeraz 66.00] Voiceless
ts ']
1902 came back {kPeimbaek’] [[‘kPejmbae:kP] 53.00{ Voiceless
1904 come {kPam] ['k"Am] 88.00| Voiceless
2317 cappucino [.1]3‘&1)9‘[] ino %,k“aephs‘k“ijnow 30.00(Voiceless
2342 cut (k"at’) [‘kPath] 68.00] voiceless
2586 something [sampBig°ets|[kPAmhanets] 31.00| Voiceless
else ]
2889 0.K., they [*kelde)]  |[kej'Bej] 36.00|Voiceless
3038 cup of tea [Khapof'thi] |[‘kPaphehij] 88.00| Voiceless
3092 Cathy, can [Kiebikenju |["k6ijk*Snlifdrl  27.00| Voiceless
you lift this  |"1fosapT |zap’]
up?
3168 curb fall [kiab'fat]  |[k'ureb‘fat] 67.00|Voiceless
3444 I can't cut it |[@ikent'kati|[k&?'kParit"] 25.00
t] Voiceless
3495 to call us {tuw'katas] |[‘kPawas] 52.00{Voiceless
3530 coffee [‘kafij] [*k"afij] 66.00| Voiceless
3587 cats ['keets] ['Kreet’] 49.00| Voiceless
3597 cats [‘keets] [‘kPeets] 75.00| Voiceless
3663 ok, lets keep [lowkejletski |[Kiejles K ijpda 48.00
this there ip‘01sdei] 03¢}
Voiceless
3819 Kathy met LkeOijmet'p |['kP=bijme.op™l | 51.00|Voiceless
P.3.? ijdzejl j‘dsij] : _
3828 to drink [tuw*dngk] |[khe*dwinkh] ~ 28.00{Voiceless
Voiceless 127 25 13
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Record # |Orthography |Target Realization |WI-1S |Label WI- |Label WI-U |Label
2s
Borderline 1 0
Voiced 0 0
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Record # [Orthography |Target Realization |WI-1S |Label WI-2S |Label WI-U |Label
0022 cup (k"up] [‘ga?] 15.00|Borderline
(0051 car (k"a1] ("ga?] 10.00| Voiced
0136 dada cookie |[deedz‘k'oki|{ga?'dada‘kPihu 5.00( .
] 1} Voiced
0146 gorilla [ga‘1da] [owgs'we.o] 1.00{ Voiced
0331 cat(?) [kPeet] [‘gal 8.00| Voiced
0382 two, three, go |[t"u¥81i‘go® [,t]fww.fwaij‘go 8.00| Voiced
w
0384 two, three, go |[f'u*Bii‘go” |[fPuwfwaj gorw 2.00| Voiced
1 ]
0391 two, go [fu¥go®]  [[tJuw'gow] 10.00{ Voiced
0403 two, three, go E.thuw.@li‘go“’ [.t'J‘U!W.hwalj‘gm 5.00] Voiced
w
0404 two, three, go |Lt'u*Bii‘go” Lt‘in.fwa:j‘gox 19.00|Borderline
w
0408 two, three, go g.t"uw.eli‘gow [ww,la;j'go:w] 8.00 Voiced
0589 glass(?) [glees] [maj‘ge] 8.00| Voiced
0704 garden(?) [‘gadn] [5'gada] 10.00] Voiced
0816 mm, green [mi'grin]  |[A:géjn] 3.00| Voiced
0823 uh, Grandma |[s'g1®€ma]  |[A"g&€m.ma] 4.00{Voiced
0829 green [g1im] (v gijpa] 8.00] Voiced
0959 glasses [‘glesez] |[‘g=[s] 13.00/ Voiced
1016 green one [‘grinwon] |[‘grLuw.win] 17.00| Borderline
1021 going ... car  |lgo"n..K'at |[gowijnaw?op' 5.00|Voiced
] 2a22'kha]
1025 going in the  |[go¥mmoak® | [’ gowArignu?A 2.00| Voiced
lear aI] . kbar]
1057 man all gone |[m#naigan] |[mans?agin] 6.00| Voiced
1081 getting Lgerm’samp {[Agedo?A‘sAma]| . 11.00| Voiced
something O]
1139 good eating  [[gu'dirin]  |[agude?ijt[ine] 3.00| Voiced




App’éndix B - VOT and Initial Voicing Labels
Word-initial [g]
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Record # {Orthography |Target Realization |WI-1S |Label WI-2S iLabel WI-U |Label
1225 guitar [gr't"a1] [ge'ta] 7.00| Voiced
1413 glasses [‘glesoz]  |[o'gt]a] 9.00| Voiced
1449 good soup [gudsu*p’] {[gud’tsuwp’] 3.00| Voiced
1458 give to mom |lgivtemam] |{*givomamij] 2.00| Voiced
1461 give it mom, |[givitmamt® [[Agevra‘mare’k 8.00| Voiced

to Cathy u*khaebi] haes. thijo]
1462 give it Cathy |lgivitk"=0i] |['grvi'kzet"ij] 5.00| Voiced
1507 that guy ... [Bet'gal...p" |[dee'gajPet?Onp 15.00/Borderline

pu rp]e api] h3-IPU]
1533 get bean [getbin]  |[get'bijn] 3.00|Voiced
1535 where did [weididbing|[swabengow] 8.00| Voiced

bean go 0]
1671 green [grim] [‘gitjn] 12.00| Voiced
1765 gone {gan] [‘gGn] 14.00| Voiced
1772 going [gowig] [‘gowijno] 14.00| Voiced
1889 go to kitchen |[go™tu™K™it[ |[gowt™3'K"it[en] 5.00

n] Voiced
1956 getting the hot E.QSrIn?ie‘hct‘ [‘geindohat’] 7.00| Voiced
1958 getting more |lgermy'moa] |[gidi'mo] 14.00] Voiced
2126 keys [khilz] [‘gijo] 13.00| Voiced
2157 got blue? [gat’blu]  {[ga‘bwuw] 5.00| Voiced
2279 get [get’]) [‘grt"] 19.00| Borderline
2370 get that out  |Lge?0e’ra"C |['ge‘deetawt"] 19.00{Borderline
2371 get that out  |[ge?0wraa™t’|[git " darawt] 6.00
1 Voiced

2373 get those _|[gerdoz]  |[get"dowz] _6.00| Voiced
2504 gum [gam] [‘'g&m] 19.00|Borderline
2541 get it off [‘gericaf]  |[*geriraf] 13.00] Voiced
2573 going in the  {[gowmmda® |[gowlrjino'wad 4.00{ Voiced

water wara] al
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Record # |Orthography |Target Realization |WI-1S |Label WI-2S |Label WI-U {Label
2708 he's got sharp |[hizga?Jaip® |[‘gat Bap'nejat 14.00| Voiced
nails neltz} )
2821 they ran away |L0erzns’we|[ge.owins'wejl 6.00
1 Voiced
2878 got a boo-boo [s}are‘bu‘”bu [ga‘buwbuw] 3.00| Voiced
2913 going, wanna |[gowmwans |[*gowinsijwd.a’ 15.00|Borderline
eat it} ?ijt’]
2924 going to that ggowmtsﬁaet‘ [j]gow"mt“uw‘ﬁae 14.00| Voiced
t
2984 get the keys, |[ge?de’kMizal|[*giBat"sk ijzaj 16.00{Borderline
I'm coming in mkPamigin] |mk"Amil.“In]
3034 that all done? |[0zrat’dan] |['ga?atdAn] 16.00|Borderline
3073 go home [go¥‘ho*m] |[ga’héwm] 5.00| Voiced
3202 going to see  |[gowmtasids [[gownsija'fifijs 4.00
the fishies fifiz] Voiced
3436 get it [‘getrt] [‘gue?] 18.00| Borderline
3464 going to get  |lgowmuwg |[gowiy'gitdap" 7.00
the pump etde’pamp] |Ap] Voiced
3639 go ["gow] ['go] 23.00| Borderline
3643 go [‘gow] [‘gow] 11.00| Voiced
3655 go on there  |Lgowan'der]{{gowA’ne.a] 8.00
_ i Voiced
3712 guy ["gajl [‘garajl 15.00| Borderline
3808 go on here [gowan’hus, [[gowan’hija’ge 6.00
: again gen] n] Voiced
Voiceless 0
Borderline 13
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Appendix B - VOT and Initial Voicing Labels
Word-medial [p]

8L1

Record # |Orthpgraphy Target Realization WM-1S |Label |WM-2S |Label |WM-U |Label
0005 papa ['phapel [‘p app°a?] 55.00| Voiceless
0049 apple [‘eepi] [A'pha] 85.00| Voiceless
0050 apple [‘eept] [‘pal 36.00|Voiceless
0067 apple {"eept] ['pural 102.00/ Voiceless
0119 apple [‘eept] [hu'pal 34.00| Voiceless
0472 apple [‘pi] [‘=pha:] 21.00|Borderline
0553 purple ['p'opi] ['pPapul 43.00| Voiceless
0563 apple [‘zpt] [z pa] 33.00{Voiceless
0647 airplane [‘erplein] [e'p"Ejn] 55.00| Voiceless
0649 apple [“ept] [ pha] 41.00{ Voiceless
0650 apple ["eeptl [ 2z puwa] 76.00| Voiceless
0711 airplane [‘eplein] [u'p"&n] 25.00{ Voiceless
0761 uh, apple [a?"ept] [P phuw] 62.00| Voiceless
0804 oh, purple...  {[o“'p"ap}..] [ow'p"sp"uwin] 60.00| Voiceless
0840 hippo [*hipo¥] [‘hapowz] 33.00| Voiceless
0847 apple ["=pi] ["?eepuw] 61.00| Voiceless
0861 newspaper [‘'nu¥zpPeipe] [‘owp"ap"q] 59.00| Voiceless -17.00|Borderline
0867 elephant ... [elofont... balsik}] [#no'etfe... piat’e] 25.00|Voiceless
bicycle
0868 aligator on L=tigeiraanbaidsiki]  |[m‘zgelo?A?0Onpiat® 31.00|Voiceless
bicycle al
0945 apple [‘eept] ["?eepu] 31.00| Voiceless
0947 apple [‘eepil ["?eep"u] 50.00| Voiceless
0967 blue and red  |[‘bluzan‘seden’parpaitu: |[wuwdne'wedzdn'p 75.00| Voiceless
and purple too ! Paptatuws]
0974 airplane [‘eplein] [?Zm‘p"&jn] 52.00/ Voiceless
0979 paper [‘preipe-] ['pejp™ul " 62.00|Voiceless
1002 airplane [‘eplein] ["?ep"&jn] 32.00| Voiceless
1058 ...apple [‘ept] [.... Pep"ow] 35.00| Voiceless
1093 that's a purple [Beetsa‘pa-pi] [?et"a’p"sphu] 27.00| Voiceless




Appendix B'- VOT ‘and Initial Voicing Labels

Word-medial [p]

Record # |Orthpgraphy |Target Realization WM-1S |Label |WM-2S |Label |WM-U (Label
1097 that's a blue and a |[0zetsa’bluzeenda’paipal |[o°det"abuwsno‘bo 46.00| Voiceless
urple | p'al

1107 diaper [‘daiper] ['t"epe?] 24.00|Borderline

1154 apple [‘apt] [‘?ep"ow] 69.00| Voiceless

1181 airplane [‘esplen] ['?& pejla] 63.00| Voiceless

1202 purple [‘pPo-pi] [m'p"ap"o] 59.00| Voiceless

1204 slippers ['slippraz] [tfiphe] 52.00|Voiceless

1217 rabbit [‘1zebit’] [o'weep"at] 92| Voiceless

1238 apple [‘epi] [‘Ap™] 63.00| Voiceless

1263 apple [“eepi] [?apiow] 115.00| Voiceless

1271 apples [‘epiz] [?2p"ojs] 54.00| Voiceless

1480 airplane [‘erplein] ["2eph&j] 77.00| Voiceless

1483 airplane [‘explein] [*haphéjl 69.00| Voiceless

1658 that's yucky  |[0zts’jaki] [‘6=djap"ijl 29| Voiceless

1668 airplane [‘explein] [‘ep"€jn] 17.00|Borderline

1723 I want the [aiwantBopapats] [wanda'phaphajts] 50.00| Voiceless
puppets

1726 we'll eat [wilt*itsamp6ig] [wotijt’skmpijna] 63.00| Voiceless
something

1793 watch my [watfma!*d3ampin] [wa] majd3imp"ijn 55.00| Voiceless
jumping 3]

1796 want the [wantSo'paprt] [?Ada"pPap°et’] 84.00| Voiceless
puppet

1840 1 want go, [aiwantgo“sampBmoek”a | [2Amgows,d3Amp"in 25.00| Voiceless
somethinga |l ej K"Ak"j]
cookie

1979 this guy happy |[0isgai*hepi] [drsga*haepij] 68.00| Voiceless

1980 happy ['haepi] ["?eephij] 70.00| Voiceless

2039 sweeping ['swilp"mp] [fwr'phijda] 62.00 Voiceless v

2051 apple [‘ept] ["?eep"at] 56.00| Voiceless

3 2059 apple [pi] [zp'ol] 32.00| Voiceless




Appendix B - VOT and Initial Voicing Labels

Word-medial [p]

Record # Orthpgraphy |Target Realization WM-1S |Label |WM-2S |Label |WM-U :Label
2065 and a pear and |[=nde’p'erendo’napl] |[£nop"xr€ndstep 99.00| Voiceless
a apple ]
2110 all sleepy [at'slilp"i] [2at‘tijp"ijno] 64.00| Voiceless
2207 and a [na'k ere-philer] [?&mokPeelo,p™ila] 27.00| Voiceless
caterpillar
2208 and a [enohipo¥pharamas]  |[‘anhip"owpha.a] 41.00| Voiceless 29.00| Voiceless
hippopotamus
2262 urple [‘prapt] [‘pap™] 25.00| Voiceless
2316 something [*samBm°sp"aisi’] [sAmp"in‘p"ajsij] 40.00| Voiceless
spicy
2317 cappucino [k"zpe‘t[ino¥] [k"ap"s'kMijnow] 27.00| Voiceless
2398 apples (‘=piz] ["?aephat] 39.00| Voiceless
2455 a lot of people |[al=r’p"ipH [lara"ptijpat] 52.00| Voiceless
2471 You open the |lju¥o"pnBadosensihia] |[juw 2owpiindedo. 33.00| Voiceless
door and see sijhija)
here
2494 is this one [1zO1swanhzepi] [1*BiswAghapij] 28.00| Voiceless
happy?
Voiceless 10 17 33
Borderline 0 1 3
Voiced 0 0 0

081



Appendix B - VOT and Initial Voicing Labels

Word-medial [b]

Record # |Orthography |Target Realization WM-1S |Label iWM-2S |Label |WM-U |Label
0023 Peter [‘p"ilrer] [‘babu.er] 38.00| Voiceless
0027 Booboo [‘buvbu*] Lbu‘bu] 4.00| Voiced
0043 Babar [‘bebai] ['bxba?] 8.00| Voiced
0080 Peter ['phiirer] [‘bubu] 2.00] Voiced
0115 baby [‘beibi] [bij?*bejbij] 4.00| Voiced
0116 baby [‘beibi] [‘bejbi] 2.00| Voiced
0118 baby [‘belbi] [*bejbi] 6.00| Voiced
0120 baby [‘beibi] [‘bebij] 3.00| Voiced
0155 Peter, Hanna |[pirehens] [Abubohane] 4.00| Voiced
0283 rabbit [1z=bal] ["bubuw’rzel’] 4.00| Voiced
0300 garbage truck |[‘gatbadztfiak]  |['bejtfa] 7.00| Voiced
0303 oh, garbage  |[o*'gaibedztfiak] |[o:wbej’[z] 5.00| Voiced
truck
0467 garbage truck |[‘gabedstfiak]  |[bx"tfek"] 4.00| Voiced
0700 teddybear ['tedibei] [‘t"ejba?] 3.00| Voiced
0794 wheelbarrow |[witbeio¥] [ow"wejbeba] 9.00| Voiced
0873 teddybear(?) |['t%edibei] [o't"ebai] 17.00| Borderline
0961 hippo ["hipo¥] [ajm‘p"imbow] 8.00| Voiced
0962 that's a hippo |[Gtsshipo”] [daesa’bAmbow] 9.00| Voiced
1012 hippo like it [hipo¥lakkit’] l[;xtr;}‘p“xmbowﬂaj 3.00| Voiced
I
1020 hippo {"hipo¥] [‘bAmbo:w] 4,00 Voiced
1028 hippo drive ["hipo*dz1aiv] [ﬁ'ge‘p“émbowi.dex 5.00| Voiced
aj
1029 hippo drive [hipPo¥dzralv]  |[m'p"ém'bow3dzaj 8.00| Voiced
1042 hippo ... towel ... [‘hipo¥... thew}...t" |[o'Bimbow... "awa 4| Voiced
tovs oiz] .. 'thajs]
1103 little baby [irtbe’bi] [1ej bijbij] 12| Voiced
1106 baby [‘belbi] ['bejbij) 5| Voiced

181




Appendix B - VOT and Initial Voicing Labels

Word-medial [b]

Record # {Orthography |Target Realization WM-1S |Label |WM-2S |Label |WM-U Label
1129 apple [‘pt] [ Pet'eba?] 8.00| Voiced
1146 that's a baby and  {[02tso"belbijondeets|[deesa’bejbijest"ees 7| Voiced

thats' a lady... sleidi...] o'lejdij khurkbith]
1283 two rabbits [t"u™ 12ebits] [thuw?‘weebet'] 7| Voiced
1424 elbow [‘etbo¥] [‘?eebow] 3| Voiced
1436 wheelbarrow [‘witbe1o¥] [‘wijba.ow] 5| Voiced
1478 a rabbit [o"xbit’] [od 1ebet"] 7| Voiced
1511 ...somebody |[sambadikPamigsi? |[‘mdmijeere€ndasi 11.00| Voiced

coming sit da“n] {pbz\.ij‘khxmijnaénﬁ

down j‘dawn]
1513 ...mama [mamak"akmsamb |[‘m@mijt"ej2Ena;m 8.00| Voiced

cooking, Adijithu®] dr.n_ij:t“.s‘:‘k:lt’Az,Kmb

somebody eat ALLJRARI thuw]

to
1669 purple [‘prepi] [‘pruba] 33.00| Voiceless
1688 rabbits [‘1ebits] [‘2eebuts] 7| Voiced
1856 another rabbit |{[enadzaabit’] [‘nav,zebrt"] 3| Voiced
1893 rabbits [‘xeebuts] [‘weebet"] 5| Voiced
2000 rabbits [‘1zebit’] [‘waebets] 3| Voiced
2004 and that rabbit |[endet 1ebit’] [uw?s gz waebiba ] 4| Voiced
2017 all the rabbits |lal0o 1eebits] [?al waebet] 3| Voiced
2048 the baby [62"be’bi] [dr'bejbij] 8| Voiced
2101 zebra [‘zibra] {‘zijba] 6| Voiced
2142 a rabbit [o1zebir’] [o1eebit’] 7| Voiced
2195 a rabbit [o*1abiC’] [o"waebit"] 3| Voiced
2199 a zebra [a*zibis] [o'3ijbe?an] 6| Voiced
2246 rabbits [‘1ebts] [‘waebits] 4| Voiced
2280 everybody in  |[‘eviibadijin] {?A"bajin] 7.00] Voiced

81




Appendix B - VOT and Initial Voicing Labels
Word-medial [b]

€81

Record # |Orthography |Target Realization WM-1S [Label |WM-2S |Label [WM-U |Label

2281 and the rabbit |[®@nds1bit’] [?Endo,wz bet"] 3| Voiced

2332 a rabbit [a"xzebit’] [o'waebr?] 4| Voiced

2368 apple [‘=pt] [‘?zpbow] 3| Voiced

2402 a cheapy [2"tfipi] [2o°tJijbijl 5.00|Voiced

2403 strawberries  |['st"1abauiz] [‘t"waibejz] 6| Voiced

2436 you my baby |[ju“maibeibi] [juw,maj?"bejbij] 7| Voiced

2450 other baby [*A82-belbi] [?A8obejbij] 7| Voiced

2483 baby cat [belbik"zet’] ["bejbijp"et’] 7| Voiced
Voiceless 0 1 1
Boderline 0 1 0
Voiced 6 10 36




Appén’dix B - VOT and Initial Voicing Labels
Word-medial [t]

P81

Record # |Orthography |Target Realization W-1S |[Label |WM-2S |Label |WM-U |Label

0188 turtle [‘tct] - [(trgieg] 67.00| Voiceless

0273 turtle [‘t=r}] [‘t3tfuw] 61.00| Voiceless

0446 potato head |[pa‘t"elro*hed] [‘thejhai?] 56.00| Voiceless

0461 turtle [‘tart] [‘fut’a] 22.00|Borderline

0512 bicycle [‘balsiki] [‘plow.'a] 16.00|Borderline

0513 bicycle ["balsiki] Lbe?jo'putia] 19.00|Borderline

0690 painting [‘peinti] ['pejt’ij] 36.00| Voiceless

0696 guitar [gr't"a1] [c't"e] 107| Voiceless

0728 bicycle [‘baisiki] [bYaws'("at"A] 30.00| Voiceless 30.00| Voiceless

0867 elephant ... |lefofont... balsiki] [€no'elfE... phatie] 33.00| Voiceless
bicycle

0868 aligator on [tigeira-an’baldsiki]  |[m agelo?A?0np"atia) 117.00| Voiceless
bicycle

0890 eating.......... [irm......... ] [‘2eje...] 54.00| Voiceless

0936 guitar [gr'ta1] [Ag'te.a] 38.00| Voiceless

1196 whiskers [wiskaz] [2k™ ] 55| Voiceless

1225 guitar [grthai] [ge'tha] 50| Voiceless

1239 mm, potato [mmpo°theiro¥] [m‘tejdow] 75| Voiceless

1245 guitar [gi‘t"a1] [*tha] 40| Voiceless

1292 turtle [t"art] [‘tutow] 45| Voiceless

1345 potato [pa‘theido™] [‘tejdow] 76| Voiceless

1383 turtle {*tha-rt] [‘thutha] 41| Voiceless

1433 a guitar, guitar __|[9got"aigat"ai] [0egot'ai.geda] 109| Voiceless

1450 potato [pa"theido™] [onu‘tezjdoiw] 94| Voiceless

1460 potato [potheido®] [‘thejdow] 65| Voiceless

1462 give it Cathy [grvitk"z0i] [‘grvr'kreet’ij] 60.00| Voiceless

1548 turtle [‘toct] [A‘thot"] 95.00| Voiceless

1642 cutting [‘k"armn] [‘k"at"ijn] 48.00] Voiceless

1775 dancing [‘deensig] [‘d&nt"p) 80.00| Voiceless

1961 eating the ["irmda] [?ijt"igne] 13.00| Voiced

2166 potato [‘potheiro”] [‘tejdow] 81| Voiceless




Appendix B - VOT and Initial Voicing Labels
Word-medial [t]

Record # |Orthography |Target Realization W-1S |Label |WM-2S |Label |WM-U |Label

2407 painting [pPent"m] ['p&jnt"ijn] 29.00| Voiceless
Voiceless 12 5 10
Borderline 0 1 2
Voiced 0 0

¢8I



Appendix B - VOT and Initial Voicing Labels
Word-medial [d]

981

Record # |Orthography [Target Realization |WM-1S |Label |WM-2S |Label {\WM-U |Label
0004 dada [‘dedae] [‘dedae?] 5.00|Voiced
0019 dada [‘deedae] [a*dede] 2.00|Voiced
0020 dada {‘deedee] [a‘daedee] 2.00|Voiced
0024 dada [*deedee] [‘deedze] 5.00| Voiced

0025 dada [‘deede] [‘dede] 2.00{Voiced

0045 Babar's dada |[bebaiz'ded=]  |[‘bowdeedz] 4.00|Voiced
0069 dada [‘deede] [‘deede] 4.00{Voiced

0070 dada [‘deede] [‘deeda] 2.00| Voiced

0084 dada [‘deedee] [‘dede] 2.00|Voiced
0113 dada [‘deedze] [‘deede] 3.00| Voiced

0136 dada cookie |[dedekuki] [ga?*dadA‘kMhur] 3.00|Voiced
0156 dada [deeda] {‘ded=] 11.00| Voiced
0500 candle ['K"zend}] ['Kheerda] 5.00| Voiced
0523 um, uh, dada |[ama’dedz] [m?0n‘dedae] 4.00{Voiced
0541 dada [‘deedae] [de‘da] 6.00{Voiced

0666 dada [‘deede] [‘deedee] 3.00|Voiced
0669 dada [deedae] ['deedee] 5.00{Voiced
0693 I want blanket |[‘a’want bleenkit] |[ajwa‘baedij] 7.00/Voiced
0695 want blanket |[want*blegkit]  |[A?*baedij] 9.00|Voiced
0707 potato(?) [po'tero®] [u'dij] 6.00| Voiced

0900 window [windo¥] [‘windowan] 8.00| Voiced

0934 crocodile [‘kPrak"adalsl] [‘kPaksdajva] 10.00| Voiced

0956 water [‘wara] [‘wadu] 4.00{Voiced
1062 .thats adaddy |[Omtsadeediwan] |[...deedo'deedijwin 7|Voiced

one

1136 putting that [purm‘Beet’] [mp"it"én’deed] 14|Voiced
1147 dada [‘daedae] [Am‘dzda] 7|\Voiced
1270 birdies [*badiz] [‘badejz] 4|Voiced
1345 potato [pa‘teido®] [‘tejdow] 4|Voiced




Appendix B - VOT and Initial Voicing Labels

Word-medial [d]

L81

eating

Record # |Orthography |Target Realization |WM-1S |[Label |WM-2S |Label |[WM-U |Label
1357 ..they're eating  |[OetirmOer‘fuvd]  |[B1r1jdindr fuwda] 6|Voiced
their food
1395 birdies [‘be-diz] ['budij] 4| Voiced
1433 a guitar, guitar | [9gat"aigat®ai] [Bego’t"arge'da] 3| Voiced
1450 potato [pa't'eido™] [onu’tezjdoiw] 3|Voiced
1460 potato [potheido®] [‘thejdow] 4|{Voiced
1647 windy [‘windi] [owin'dij] 4| Voiced
1771 daddy [‘deedi] [ deedij] 3|Voiced
1795 other house |[a0eha“s] [2adAa’haws] 5|Voiced
1796 want the [wantoa'papu]  |[[?Ado'piapiet’] 2|Voiced
puppet
1844 a turtle [t [s't"odat] 3{Voiced
1846 another turtle |[onadet'e}] gémhv??‘na.thodow 3|Voiced
1946 making a [me’kmak"elst'dija |[*wejkmok"ijsa’di 6| Voiced
quesadilla jal
1958 getting more _|[germ'moi] [gidi'mo:] 7|Voiced
1963 here a [hirskPeisi'dija]  |[*hija:k"ijso"dija] 10| Voiced
quesadilla
2005 eating [‘irm] [‘?ijdijna] 3|Voiced
2010 water [‘wara] ['wada:] 4|Voiced
2014 cleaning water |[['K'linmwarar]  [#je'wada] 6|Voiced
2046 rattle [‘1zect] [Fwadol] 8|Voiced
2063 radish ["1eedif] ['weedow] 14|Voiced
2111 candle [‘k"2endi] ['k"&ndijos] 7|Voiced
2166 potato [‘peteiro] [‘thejdow] 4|Voiced
2198 turtle ['thord] [thodat] 3| Voiced
2200 beetle ['bidd] ['bijdat] 3|Voiced
2205 and a panda |lzno’pends] [?£€no"p"#nda] 6/Voiced
2254 they're not [emar‘irig) [dijna? ijdin] 9/Voiced




‘Appendix B - VOT and'Initial Voicing Labels *
Word-medial [d]

881

Record # [Orthography [Target Realization [WM-1S |Label |WM-2S |Label |WM-U [Label

2290 the turtle [Bot"erinidshetp’] |[dr‘t*odenijzhetp’] 6(Voiced
needs help

2328 turtle [‘tari] [‘t"atduwd] 5|Voiced

2383 they're eating |[0e 1irm] [de"?ijdin) 5|Voiced

2478 that's a nice |[Btsonaisbart]  |[dzsonajo’badat] 5|Voiced

bottle

Voiceless 0 0 0
Borderline 0 0 0
Voiced 6 8 43




Appendix B < VOT and Initial Voicing Labels
Word-medial [k]

681

Record # |Orthography |Target Realization WM-1S |Label |{WM-2S |Label [WM-U |[Label

0047 apple [‘pt] [‘khuw] 102|Voiceless

0158 cookie ['khoki] [huwa'tejk"i?] 76.00| Voiceless

0159 oh, cookie fo¥K"uki] [‘owatejke] 81.00| Voiceless

0177 cookie [khuki] (himoj‘thejk"1?] 135.00| Voiceless

0178 cookie ['KPuki] ['kPrk™] 65.00| Voiceless

0279 monkey ['manki] [hej'k"ij] 74.00| Voiceless

0414 uh, monkey  |[a‘magki] [‘u?minkPej) 26.00| Voiceless

0448 okay [ovkel] [ak"ej] 88.00| Voiceless

0470 peacock ['p"ikak’] [phijkPa] 76.00] Voiceless

0471 peacock [‘pikak’] [p"ij’k"a:] 72.00] Voiceless

0473 uh, peacock  |[a'piikak’] [A?A?A25p"j K"a] 98.00| Voiceless

0483 monkey ['magki] [‘maek"ij] 68.00| Voiceless

0490 cookie ['K"wki] [KrkPij] 87.00| Voiceless

0493 monkey ["'manki] [‘maek"iij] 72.00 Voiceless

0501 cookie ['khuki] [‘kPik"j] 91.00| Voiceless

0502 monkey [‘'manki] [‘'mek"ij] 43.00| Voiceless

0504 cookie [‘k"uki] ['K"ijkMj] 53.00! Voiceless

0737 ...cookie [..-'K"uki] [ K"ijK"ij] 94.00 Voiceless

0785 cookie ['k"uki] ['kejkij] 55.00| Voiceless

0810 okay [o¥k"el] [ow'k"e?e] 67.00| Voiceless

0819 okay [o"K"el] ["?akPej] 43.00| Voiceless

0821 okay [o¥Kk"!] [A'K"9j] 55.00| Voiceless

0934 crocodile [‘khiakPodalol] [‘K"ak"odajve] 40.00| Voiceless

0970 monkey [‘'magki] [‘'majrk"isj] 111.00} Voiceless

0976 vacuum ['vekju¥m] [‘baek"ni] 120.00| Voiceless

0978 ...monkey and |[magkihen‘hipo*]  |[...o'mek"j?An p"Am, 81.00| Voiceless
hippo bow]

0987 ...crocodile [‘khiak"sdaisl] [‘hajk"eds] . 64.00] Voiceless

0991 eating cookie |lirmk"uki] [°aj?3ejtea K ijk"ij] 55.00| Voiceless

0993 cookie [k"aki] [o'k"1k"ijs] 106.00| Voiceless




Appendix B - VOT and Initial Voicing Labels
Word-medial [k]

061

Record # |Orthography |Target Realization WM-1S |Label [WM-2S |Label |WM-U |Label
1026 drive, monkey ['dzaalv’ manki:dziaiv ]| [3°dzajfmak"ijeu’ dia ‘ 36| Voiceless
drive J
1027 monkey drive [‘magkizdziaiv] ['mek"jdzaj) 43| Voiceless
1035 1 like cookies [allalk K akiz] [lalaj'k"?K"ijs] 117| Voiceless
1043 monkey [‘magki] [‘majknij] 150| Voiceless
1047 okay [‘ovkel] [2owk"j] 31| Voiceless
1111 ...man cooking {meenk"aki] [...m&nA kKhukPige] 56| Voiceless
1133 cracker,cheese, ice |['kMakar‘tfuz alsknim|[deetha kPok"A deedan 40| Voiceless
cream ‘tfij2a1khij)
1189 peacock [‘phikhak’] [‘pPejkhakh] 96| Voiceless
1257 my working on a |lma'wakipano’t'aldal] |[majwsk'ijndn3’t'aj 101|Voiceless
tie-dve , daj]
1266 ..my working ... |[malwakn...] [..."'majwuk"ins] 59| Voiceless
1269 my working ...  |(maiwakn...] [maj‘wuk"p] 83| Voiceless
1272 chicken [t[kn] [tfiek"ijn] 81| Voiceless
1329 [want ... a [alwant’...o'papsik}] |[awarawdt"edadtote 80| Voiceless
popsicle Gaten‘phakial
1331 want popsicle on |[want p"apsikslanmal|[Ap"ak"s?imaj’p"ajt’] 42| Voiceless
my plate phleit]
1348 cook a chicken  |[k"ukat[tkn] [A'kPukPot]1k"n) 10| Voiced
1349 cook a chicken  |Lk"uka'tjikn] [KukPhotikMina ‘Wi 16|Borderline
n
1434 peacock [‘phikhak’] [‘phijkhak”] 105 Voiceless
1512 mama is [mamarzkPakin] [mame?in‘k"ukMijne] 97| Voiceless
cooking
1513 ...mama [mamak"skmsambadi |[‘mamijt®ej?&na;ma 27|Voiceless
cooking, Jitu¥] mijfghekhlt'AsxmbA.ij
2R2ij thuw]
somebody eat
to :
1537 I wanna... [*alwano... bimin ‘blery [[A*winabindibwagkht 84| Voiceless
Bean in kit] P& bEnkhEnt’)
blanket
1538 blanket [blzgkit] ['bwejk"m] 69| Voiceless




Appendix B - VOT and Initial Voicing Labels

Word-medial [k]

Record # |Orthography |Target Realization WM-1S |Label {WM-2S |Label 'WM-U |Label

1546 walking ... [wotkm...bin] [‘wak®ijndra:bijn] 48| Voiceless
Bean

1625 0.k. [o¥kal] [ow‘khej] 37| Voiceless

1643 haircut [herk®at’] {‘bekzt"] 76| Voiceless

1657 yucky ['jaki] ['lek"ij] 61| Voiceless

1678 they're waking |[Beswelkiap’] [2cewejkhijn*2Ap"] 69| Voiceless
up

1684 racoons [+ K"u¥nz] [wae'k"uwns] 109 Voiceless

1730 o.k. I geta [okelalgera'priio™]  |[akPej'?ajgerapelu 74| Voiceless
pillow W]

1834 okay [o¥k"e]] [‘ak’ej] 65/ Voiceless

1840 I want go, [aiwantgo*sampOiek |[?PAmgow3,d3Amp™in 104| Voiceless
something a kil ej kaktij]
cookie

1841 I want [aiwan‘tak’lat] [rwAn‘tfok"at"] 17|Borderline
chocolate

1849 a ducky [°duk’] [o°dak"ij] 57| Voiceless

1857 a ducky [2daki] [5°dak"ij] 79| Voiceless

1883 wash the [.wa s 'kuki] [wa[ds krukhij] 74| Voiceless
cookie

1912 monkey [‘'magki] [do’mAK"ij] 64| Voiceless

1936 ...cookie ['khuki] [... 2o kPukhij] 88| Voiceless

1946 making a [melkmakelst'dija]  |[*wejk"inok"ijsa’dija 44| Voiceless
quesadilla

2020 racoons [12e"k"uns] [wa‘kfuwnzs] 74| Voiceless

2167 pickles [‘phikiz] [‘piktots] 62| Voiceless

2218 he's eating [hizirm'tfikn] (hij.?ijein’ [Kin] 43| Voiceless
chicken : '

2232 Ichobod - [‘1kobad] [1go'bad] 5| Voiced

2268 and the [@nds"dakiz] [2&na*dakhijs] 35| Voiceless

o duckies
. 2295 pickles [‘phikiz] [‘phikhois] 32| Voiceless




Appendix B - VOT and Initial Voicing Labels

Word-medial [k]

Record # |Orthography |Target Realization WM-1S |Label |WM-2S |Label \WM-U |Label
2299 chicken [efikn] [‘tjik"En] 59| Voiceless
2304 I'm just [aimd3asmelkighiz]  [[3m’dismejk"inoz] 39| Voiceless
making his
2317 cappucino [kPeepo‘t[ino*] [k"eeps'kMijnow] 71| Voiceless
2395 this marker's |[Bismatkazna? wakr |[dis‘makPona? wakPij 39| Voiceless
not working ¥ n]
2395 this marker's |[0ismarkazna? waks |[dis‘makhona?,wak™j 48| Voiceless
not working |V n]
2427 peacock ['prikak’] ['phijkha] 23|Borderline
2441 the wacky [Bowaeki wit[1z] [Ba,waekhij wit]ez] 69| Voiceless
witches
2481 bacon [‘bekn] [‘bejkfin] 13| Voiced
2487 a pickle [>p"iki] [o"p"ikhow] 40| Voiceless
2492 I want the [alwant'de,waeki‘wit[t | [Awdndawak™ij witfa 73| Voiceless
wacky witches |?! z]
Voiceless 13 13 50,
Borderline 0 0 3
Voiced 0 0 3

61




Appendix’'B - VOT and Initial Voicing Labels
Word-medial [g]

€61

Record # |Orthography |Target Realization WM-1S |Label [WM-2S |Label |WM-U |Label
0386 again [3'gen] [‘ege?] 12.00| Voiced
0388 again [o'gen] [&'ge?] 7.00| Voiced
0396 again ['gen] [‘Ajgee?] 9.00{ Voiced
0399 again [>'gen] [aj*geer] 8.00{ Voiced
0400 again ['gen] [e'gee?] 8.00| Voiced
0405 again [>'gen] [e'gee?] 6.00| Voiced
0717 monkey [‘manki] [‘'mejk.gij] 41.00| Voiceless
0906 that's a piggy  |[0=tsap"igi] ['theet"aphigij] 6.00| Voiced
0915 daddy duck [deedidak’] [dzeOajnOm‘dage;] 10.00| Voiced
1006 doggie [dagi] ['bik"dagij] 6| Voiced
1131 mango ['maengo] [‘mégow] 15|Borderline
1219 piggy too ['phigit"u®] [o'phigijtuw] 7| Voiced
1250 piggy ['pigi] ['phgijs] 4| Voiced
1264 piggy come ['phigit™u¥] [phgij'k"Amna] 10| Voiced
1300 piggy ['pigi] ['pigij] 6| Voiced
1301 piggy ['pigil ['phigisj) 5| Voiced
1389 doggie, mom read  |[dagimamieddzt]  |[dagij‘mdiijda] 3| Voiced
that
1406 piggy, two piggy | [P"git"u"pigi] ['p"gijtuw phijgijl 5| Voiced
1406 piggy, two piggy  |[P"git"u¥phigi] [‘pigijthuw,phijgij] 6| Voiced
1448 doggies ['dagiz] [‘dagijal 7| Voiced
1528 wagon [‘weegn] ['weegin] 8| Voiced
1701 yogurt [‘jo¥get] [‘jaget"] 4| Voiced
1823 I'll get doggy  |laitgetdagi] [a‘get’dagij] 7| Voiced
2094 doggie ['dagi] ["dagij] 4| Voiced
2421 a wagon [>'waegn] [>'wejgén] 4{Voiced
2424 kangaroo [k"2enge‘1u¥] ['k"wépgouw] 8| Voiced
Voiceless 0 1 0
Borderline 0 0 1
Voiced 4 0 20




Appendix B - VOT and Revised Voicing Labels -
Word-initial [p]

P61

Record #|Orthography [Target Realization WI-U |Label
0471 peacock [‘ptikak’] . [p"j'ka] 24.00{Voiceless
1064 I wanna turn |[aiwanat"anpeids) [A“mantfurwpejd] 21.00
page _ Voiceless
1637 put it on my |[p"ariranmal‘hei] [p"udo?a‘'mahaw] 30.00
hair Voiceless
3221 put some [p"ut’sa’moi] [pPosi‘bo.a] 15.00
more Borderline
Voiceless 3
Borderline 1
Voiced 0




Appendix B - VOT and Revised Voicing Labels
Word-initial [b]

c61

Record # |Orthography |Target Realization WI-U [Label
0082 Peter ['philcor] [bo'we?] 4.00| Voiced
0115 baby [‘beibi] [bij?*bejbij] 3.00| Voiced
0225 bean {biin] [bej vij] 3.00{ Voiced
0303 oh, garbage |[0**gaibad3tf1ak] [owbej‘fe] 2.00|Voiced
truck
0335 oh, teddy [o¥“hedibel] [owa'deiwe] 5.00|Voiced
bear
0467 garbage truck |[‘gabadztfxak] [bze"tfek™] 2.00|Voiced
0468 uh, dada [A'dzdee] [bu’deerz] 4.00| Voiced
0748 big tail [bigteit] [br't%eja] 3.00| Voiced
0904 big tail [bigtheit] [br'thejot] 3.00| Voiced
0916 big tail [bigtie ] [bre‘teja:] 4.00|Voiced
0917 that's a big  |[‘0etsa’big'slaid] [‘deet"obifajt’] 2.00(Voiced
slide
1060 big tail [bigt"eH] [br'tejow] 5.00|Voiced
1152 ...big tail [bigt'eit] [bij‘t"ejow] 3.00| Voiced
1195 big tail too |[bigiedti'u¥] [obithejo’truw] 5.00|Voiced
1222 big eyes [bigaiz] [bij7aj] 5.00| Voiced
1223 big toes [bigt"o™z] [br2*tPows] 4.00|Voiced
1537 1 wanna... [‘aiwano...binm blaenkit] {A‘ wanabindibwénkbith?&mii bé 3.00|Voiced
Bean in nkent’]
blanket
1877 be careful [bi*kPesfi] [br'kPefat] 4.00{Voiced
2074 clock [k"lak] {buwha] 3.00| Voiced
2156 blue [blu:] [bo’ju] 3.00| Voiced
2460 B,what B for? |[biwa?bifoi] [bij?A"bijfo.a] 2.00/ Voiced
2692 black {bleek] [bo‘waek"] 4.00|Voiced
2752 for these [fo-‘Biz] [ba‘dij] 2.00|Voiced
Voiceless 0




Appendix B - VOT and Revised Voicing Labels

Word-initial [b]

961

Record #|Orthography Target Realization WI-U |Label
Borderline 0
Voiced 23




Appendix B - VOT and Revised Voicing Labels
Word-initial [t]

L61

Record # {Orthography [Target Realization WI-U |Label
0106 cat [kPeet’] [to'k et 41.00|Voiceless
0903 that's a cow |[detsok"a¥] [("Atha?A ‘Khawa] 19.00|Borderline
1405 no my take |[no*mait"eiknaif] [now*majat'ek"nejf] 21.00
knife Voiceless
1638 I have a big |lahavabignat’] [t"a“br2nat’] 48.00
knot Voiceless
1704 telephone [t"elofo™n] [telo‘fewn] 15.00|Borderline
1898 too high [t"u™ hal [t"uw*haj] 43.00|Voiceless
2366 two books [*t"u™buks] [thuw‘buks] 63.00| Voiceless
2749 to the train __ |[("uda’tfrein] [thuwda‘twejn] 63.00| Voiceless
3361 two cookies |[‘tuwkukijz] [Puw kPukhijs] 56.00|Voiceless
3558 turn it ['tzanut] ["t"snij]
Voiceless 7
Borderline 2
Voiced 0




Appendix B -'VOT and Revised Voicing Labels

Word-initial [d]

Record # |Orthography |Target Realization WI-U |Label
0090 dada [‘deedee] [da‘de] 2.00|Voiced
0132 dada [deda] [dee*dee] 2.00| Voiced
0538 dada [‘daede] [de‘de] 5.00| Voiced
0636 mama [mams) [det*mAma3]) 7.00| Voiced
0910 that horsie [0t housi) [de=?*hosij] 5.00| Voiced
0915 daddy duck [dedidak] [de=bajnOm‘dagej] 6.00| Voiced
0937 cat [k"et’] ['k"et"a” duwijen] 2.00| Voiced
0962 that's a hippo |[0=tsohipo*] [dzesa’bAmbow] 8.00
Voiced
1062 ...that's a [0xtsadaediwan] [...dedo’deedijwin] 3.00
daddy one Voiced
1063 that's a tiny  |[0=tsot"ainiwan] [deet™t"ajnijwAn] 16.00
one Borderline
1084 that's a man |[0&tsomeen] [deet"am 'men] 41.00{Voiceless
1664 that guy [‘6zet'galdzralvine] [de‘gajdwajvijna?] 6.00
driving a Voiced
1666 that drives [Bt ™ d31aivz] [de‘dwajv] 7.00|Voiced
1925 eating corn [irigk"oin] {dijoeklowan] 3.00{Voiced
1937 the white one |[[0o'waltwan] [do*wajfwAn] 5.00
Voiced
2029 the little one is|[0alirtwaniz' swimig] {do* litwAn,swimin) 5.00
swimming Voiced
2083 down there [da*n‘Oea] [daw‘ne:] 5.00{Voiced
2085 don't move [do*nt'mu*v] [dowt mjuwv] 6.00|Voiced
2273 the horse don't|[0a‘hoisdo¥nt™swim] [da‘hols fwim] 5.00
swim Voiced
2290 the turtle [Bot">rinidshelp’] [dr*t">doenijzhetp’] 7.00
needs help ‘ Voiced
2340 the cat got a  |[Gok"et’'garat’elt] [do'k"egadatejot] 3.00
tail - Voiced
5 2391 the little duck |[Ooliridak] [dalLa"dak"] 6.00
@ ' Voiced




Appéendix B - VOT and Revised Voicing Labels

Word-initial [d]

Record #|Orthography jTarget Realization WI-U |Label
2451 the other baby |[05°jade-be'bi] [do"?Babejbij] 6.00
Voiced
2457 D for Dada [difa-deeda] [dijfa‘deera] 5.00|Voiced
2574 them animals |([em‘manamiz] [dEm‘?&nowats] 5.00
Voiced
2640 don't like it [do*n?*lakit’] [dow?‘lajget] 7.00|Voiced
2644 the bowl [82"bo*H] [da"bowat] 4.00|Voiced
2722 there's keys  |8e1sk"iz] {dis“K"ij] 5.00|Voiced
2738 they're [8e1anime‘wel] [dewAnijo*wej] 6.00
running away Voiced
2739 there's his hat |[0eizhiz’het] [deshrz‘hze:?] 3.00
Voiced
2787 she got mad  {lfigat’'madan‘dispe'ds] [dunat™meadandi0 phejt]] 3.00
on this page?
Voiced
2833 they got soup |l0eigar‘su¥p’] (dejgat™suwp®] 3.00
Voiced
2844 they like [Bellalk’phikiz] [delajk™p'ikiat] 5.00
pickles Voiced
2860 there's a knife |[0e1zenaifa-d2'bigwan] [dizo"najfr.0'big win] 3.00
for the big one
Voiced
3016 the wind's [6o'windsk"Aminin] [do* wink"Anitryin] 3.00
coming in Voiced
3070 they really like |[Beluli'lakitade] [dejmolijlajk’dot]ado) 5.00
each other
. . Voiced
3072 these guys [‘dizgalzgars] [dr'gajgars] 5.00
gotta Voiced
3077 they're kissing |[0er' K ismitfade-] [dekhistnatfadza] 4.00
% each other
Voiced




‘Appendix B - VOT and Revised Voicing Labels

Word-initial [d]

Record # Orthography |Target Realization WI-U |Label
3114 there's the [‘6e1z0o‘spruwn] [dobda’p"u:wn] 4.00

spoon Voiced
3415 this is yellow |L0msiz'jelow] [disa’jela] 4.00{Voiced
3431 do that [duwBeet] [duw'Baet"] 3.00{Voiced
3482 do you wanna ([duwjuw,wans‘baek] [djuwani‘bzek"] 5.00

back? Voiced
3715 little piggy Lixtot‘prgij] [drt‘prigijl 3.00|Voiced
3767 the dirt fell [0a‘dsatfetdawn] [do‘dg? fetdawn] 3.00

down Voiced

Voiceless

Borderline

Voiced

42

00T




Appendix B - VOT and Revised Voicing Labels
Word-initial [k]

10T

Record # Orthography |Target Realization WI-U |Label
0421 lion king [laink"m] [ lawk"e] 90.00{Voiceless
0422 lion king [‘la'nk"m] [o'lajk"e] 72.00|Voiceless
0428 lion king ['lain*k"ig] [‘leke] 44.00|Voiceless
0430 lion king [laink"in] ['lajke] 61.00|Voiceless
0433 lion king [‘laink ] [‘lajk"e] 77.00|Voiceless
1307 knife [naif] [k"o"najf] 93.00|Voiceless
1341 my cooking |mak"a"kig] [5‘majk"uk"en] 63.00|Voiceless
1445 kids like toast |[K'idzlalktPo¥st) {kPhidlajk’trows] 36.00
Voiceless
2889 0.K., they [*“keidel] [kPejBej] 36.00|Voiceless
3168 curb fall {k"abfat] [Khureb‘fat] 67.00|Voiceless
3444 I can't cut it [ajkeent katt] (ka2 KA r1t"] 25.00|Voiceless
3663 ok, lets keep [owkejletskijp Bisde] {kPejles'khijpdabde] 48.00
this there Voiceless
3828 to drink [fuw*dank] [kr&‘dwingk"] 28.00|Voiceless
Voiceless 13
Borderline 0
Voiced 0




Appendix B - VOT and Revised Voicing Labels
Word-initial [g]

(44

Record # |Orthography [Target Realization WI-U |Label
0136 dada cookie |[dedzK'wki] [ga?*dada’K"hut] 5.00|Voiced
0146 gorilla [go'ara] [owga'we.a] 1.00|Voiced
0704 garden(?) [‘gadn] [o'gada] 10.00{Borderline
1225 guitar [gr't"ai] [ge‘t"a] 7.00{Voiced
1889 go to kitchen [[go“mukPitfn] [gow"3"KMt[en] 5.00
Voiced
1958 etting more |lgery‘moy] [grdi'mo:] 14.00{Borderline
2157 ot blue? [gat'blu:] [ga'bwuw] 5.00|Voiced
2371 get that out  jlgerderaa™t’] [git"dzrawt] 6.00|Voiced
2373 get those [gerdo™z] [get"Oowz] 6.00|Voiced
2821 they ran away |l0eireno‘wel] [ge.awina'wej} 6.00
Voiced
13073 go home [go*'ho”m] [ga'howm] 5.00|Voiced
3202 going to see |[gowmtesida’fifiz] [gowingsijo‘f1[ijs] 4.00]
the fishies Voiced
3464 going to get |[gowituwgetds'pamp]  |[gowin‘gitdapap’] 7.00
the pump Voiced
3655 go on there  |Lgowan'del] [gowA'ne.a] 8.00|Voiced
3808 go on here [gowan‘husgen] [gowdn‘hija‘gén] 6.00
again Voiced
Voiceless 0
Borderline 2
Voiced 13




Appendix'B - VOT and Revised Voicing Labels
Word-medial [p]

£0¢

Record # |Orthography Target Realization WM-U |Label
0804 oh, purple... [o*'papt...] low‘p"spuwAn] 60.00|Voiceless
0840 hippo ["hipo] {"hapowa] 33.00|Voiceless
0861 newspaper ['nu*zpPeipe-] [‘owphap"a] 17.00{Borderline
0945 apple [‘eepi] ["?ep"u] 31.00{Voiceless
0947 apple ['=pi] ["?eepu] 50.00| Voiceless
0967 blue and red and ["bluzon‘sedenparpaltu:] Lwuwanoa'wed?an’p'apafuws] 75.00|Voiceless
purple too
1058 ...apple [‘eepi] [.... ?zpiow] 35.00|Voiceless
1097 that's a blue and a purple  {L82tso blureends’paipsl] [5"deet"s buwsna‘bop®a] 46.00|Voiceless
1107 diaper [‘daipa-] [‘t"epe?] 24.00|Voiceless
1154 apple [‘=pi] ["?pow] 69.00|Voiceless
1202 purple [‘p'opi] [m‘phap™] 59.00| Voiceless
1204 slippers ['slip’p"az] [‘i]iphe] 52.00|Voiceless
1238 apple [‘ep}] [‘aph] 63.00{Voiceless
1263 apple ["ept] [?zpow] 115.00| Voiceless
1271 apples [‘eepiz] [?&p"ojs] 54.00{Voiceless
1658 that's yucky [Ozts jaki] [‘Bedjap"j] 29|Voiceless
1668 airplane [‘explein] [‘ep"éjn] 17.00|Borderline
1723 I want the puppets  [la'wantdepapats} [wanda ‘p"ap"ajis] 50.00(Voiceless
1726 we'll eat something  |[wit'itsampOy] [wa"ijt’ shmphijno] 63.00|Voiceless
1793 watch my jumping {watfma’*dsampin] [wa]‘majdsAmphijna] 55.00{Voiceless
1796 want the puppet [wantBo*p"aprt] [?Ada"pPaper’] 84.00{Voiceless
1840 I want go, something |[aiwantgo¥sampBmekiaki]  [[2Amgow3d3Xmp"ine]'k"ak™j] 25.00|Voiceless
a cookie
1979 this quy happy [01sgal‘hepi] [disgaheepij] 68.00| Voiceless
1980 happy [‘heepi] ["2eephij] 70.00|Voiceless
2051 apple ["eepi] ["?eep"ai] 56.00|Voiceless
2059 -lapple [‘pH] [?zpPot] 32.00{Voiceless
2065 and a pear and a [ndo"peszendo nzep}] [&no p"ze?&nda Pep”at] 99.00|Voiceless
apple
2110 all sleepy {al'sliip"i] [2at Hijphijna] 64.00{Voiceless




Appendix B - VOT ‘and Revised Voicing Labels
Word-medial [p]

$0T

Record # |Orthography Target Realization WM-U iLabel

2208 and a hippopotamus |[zndhipo*‘pharsmas) [‘&nhip®ow‘pha.a] 29.00|Voiceless

2262 purple [‘pepil ['p"ap"o] 25.00|Voiceless

2316 something spicy ['samBinspPaisil] [sAmp"in‘pajsij] 40.00{Voiceless

2317 cappucino [K"aepa'tfino™] [K"ep"s'k"ijnow] 27.00|Voiceless

2398 apples [‘=plz] ["?eep"at] 39.00|Voiceless

2455 a lot of people [oleera’p"ipt] [lara"phijpfat] 52.00|Voiceless

2471 You open the door [ju¥o*pndedorensihir] {juw ?owp"indado.asijhija) 33.00| Voiceless

and see here

2494 is this one happy? [1z01swanhaepi} [1*iswAnhe£p"ij] 28.00| Voiceless
Voiceless 34
Borderline 2
Voiced 0




Appendix B - VOT and Revised Voicing Labels
Word-medial [b]

914

Record # |Orthography |Target Realization WM-U |Label
0043 Babar [‘babai] ['baba?] 8.00|Voiced
0080 Peter [‘phifrar] [‘bubu] 2.00|Voiced
0116 baby [‘beibi] [‘bejbi] 2.00|Voiced
0118 baby [‘beibi] ['bejbi] 6.00|Voiced
0120 baby [‘beibi] ['bebij} 3.00|Voiced
0155 Peter, Hanna |[p"ire-hzns] [abubs’haEne] 4.00|Voiced
0303 oh, garbage |[0"‘garbed3tfiak] Lowbej f] 5.00|Voiced
truck
0467 garbage truck {[‘garbadztf1ak] [bee‘tek?] 4.00|Voiced
1028 hippo drive ['hipo*dziaiv] [A?5°p"8mbowi dokajf] 5.00|Voiced
1042 hippo ... towel ... |[‘hipo¥... t"ewk...t0iz] [o*6imbow... tPawa... t"o]s] 4{Voiced
toys
1103 little baby [lrtbelbi] [lej bijbij] 12|Borderline
1106 baby [‘beibi] ['bejbij] 5/Voiced
1129 apple [‘epi] [‘?et"Eba?] 8.00|Voiced
1146 that's a baby and |[0ztso‘belbijondaetsoleidi...] [B®sa’bejbijrathesa’lejdij kruk ith] 7lVvoiced
thats' a lady...
1283 two rabbits [t"u™* seebits] [thuw? waebet ] 7(Voiced
1424 elbow [‘etbov] [‘?bow] 3|Voiced
1436 wheelbarrow ['wiltbe1o®] [‘wijba.ow] 5|Voiced
1478 a rabbit [o'1eebit] [od"1zebet"] 7|Voiced
1669 purple [‘p'=pH [‘pubal 33.00|Voiceless
1688 rabbits ['zzebits] ['zaebits] 7|Voiced
1856 another rabbit |[enade-seebit’] [*navzbit"] 3|Voiced
1893 rabbits [‘1eebits] _ |['weebet'] 5{Voiced
2000 ‘|rabbits [*xaebit’] [‘waebets] 3|Voiced
2004 and that [ondeet 1aebit’] [uw?3Ooe, webiba ] 4{Voiced
rabbit :
2017 all the rabbits |[al0e’1xcbits] [2at*waebet] 3|Voiced




Appendix B - VOT and-Revised Voicing Labels
Word-medial [b]

Record # {Orthography |Target Realization WM-U |Label
2048 the baby [6o'beibi] [dr'bejbij) 8|Voiced
2101 zebra [‘zibra] [‘zijba] 6|Voiced
2142 a rabbit [o1zebit] [o'1zebit’] 7|Voiced
2195 a rabbit [o'1bit’] [o*weebit] 3|Voiced
2199 a zebra [°zibio] [s3ijbs?an] 6|Voiced
2246 rabbits [*1zebits] [‘waebits] 4{Voiced
2332 a rabbit [o"1zebit’} [ 'weebr?] 4{Voiced
2368 apple ["eept] ["?epbow] 3|Voiced
2403 strawberries  |{['st"1abauiz] [‘t"wabejz] 6|Voiced
2436 - you my baby |[ju*maibelbi] [juw.maj?*bejbij] 7|Voiced
2450 other baby [*Adebelbi] [‘?A8abejbij] 7|Voiced
2483 baby cat [belbikhet] ['bejbijp"eet’] 7| Voiced

Voiceless

Boderline

Voiced

90¢



Appendix B - VOT and Revised Voicing Labels
Word-medial [t]

L0C

Record # |Orthography |Target Realization WM-U |[Label
0188 turtle ['tord] [thaite] 67.00{ Voiceless
0461 turtle [‘thor}] [‘thuta] 22.00| Voiceless
0513 bicycle [‘balsiki] [be?jo’puta] 19.00{ Borderline
0728 bicycle [‘baisiki] [b¥aws t"At"A] 30.00{Voiceless
0867 elephant ... [elofont... baisik}] [£no'etfe... platiee] 33.00{Voiceless
bicycle
0868 aligator on Latigelra-an‘baidsiki] [m‘eegelo?A?0n,p"atha] 117.00| Voiceless
bicycle
0890 eating.......... [‘irg......... ] [‘2ejt™...] 54.00|Voiceless
1462 give it Cathy [grvitkhbi] ["grvr'kraertij] 60.00|Voiceless
1548 turtle [t [A"thotr] 95.00|Voiceless
1642 cutting [‘K"Arm] ['k"At"ijn] 48.00|Voiceless
1775 dancing [‘deensim] ['dnt"in] 80.00|Voiceless
1961 eating the [irmde) [?ijt"igne) 13.00{Borderline
2407 painting [peint'm] [‘p&jnttijn] 29.00|Voiceless
Voiceless 11
Borderline 2
Voiced 0




Appendix B - VOT and Revised Voicing Labels
Word-medial [d]

80C

Record #|Orthography Target Realization WM-U |Label
0004 dada ['deedee] [‘ded=?] 5.00|Voiced
0019 dada [‘dede] [a‘daede] 2.00|Voiced
0020 dada {‘dede] [A"deedze] 2.00|Voiced
0045 Babar's dada [bobaiz'dedae] [‘bow dedz] 4.00|Voiced
0084 dada [‘dedz] [‘dedz] 2.00{Voiced
0136 dada cookie [deedee ‘khuki] [ga?‘dada‘khihut] 3.00|Voiced
0156 dada {[deedee] [‘dedz] 11.00|Borderline
0500 candle [‘kPznd}] [‘k"ze:da:] 5.00| Voiced
0523 um, uh, dada [ama‘dedze] [m?6n’dedze) 4.00|Voiced
0666 dada {'d=dz] [‘deede] 3.00|Voiced
0669 dada [deedz] [‘deedae] 5.00|Voiced
0693 I want blanket [‘aiwant’ blagkrt] [Ajwa ‘beedij} 7.00!Voiced
0695 want blanket [want™*bleenkit] [A2*beedizj] 9.00| Voiced
0956 water [‘wara] [‘wadu] 4.00|Voiced
1062 ...that's a daddy one [0aetsadaediwan] [...deedo"deedijwAn] 7|Voiced
1136 putting that LpPurin‘det’] [mphithén‘daed] 14|Borderline
1147 dada [‘deedee] [Am'dzda] 7|Voiced
1270 birdies ['berdiz] ['badejz] 4)Voiced
1345 potato [po’treido®] [‘tejdow] 4|Voiced
1357 ...they're eating their food [GeirmBer‘fu™d] [6171jdind1 fuwds)] 6|Voiced
1450 potato [pa‘theido®] [onu't"ezjdow] 3{Voiced
1460 potato [patheido®] [‘t"ejdow] 4|Voiced
1771 daddy [‘deedi] ['deedij] 3|Voiced
1795 other house [8e-ha“s) [?adahaws] 5{Voiced
1796 want the puppet [wantda‘p"apit] [?5ds"p"ap®et”] 2|Voiced
1844 a turtle ['thard] [o't"odat] 3|Voiced
1846 another turtle [onatetha] [Ent"5?5"nathadow] 3|Voiced
1958 getting more [geriy'moa] [gidi‘mo] 7|Voiced
2005 eating ' ['irm] [?ijdijno] 3|Voiced
2010 water [‘warer] [‘wada:] 4|Voiced
2014 cleaning water [‘k"immwarai} [}ijo*wada] 6|Voiced




Appendix B - VOT and Revised Voicing Labels
Word-medial [d]

Record #|0Orthography Target Realization -U |Label
2046 rattle [‘1aec}] [‘waedot] 8|Voiced
2063 radish [‘1edif] [‘weedow] 4{Borderline
2111 candle [‘k"eendt] [‘k"€ndijoo] 7|Voiced
2166 potato [‘poteiro¥] [‘t'ejdow] 4|Voiced
2198 turtle [‘terd] ['thodat] 3|Voiced
2200 beetle ["birt] ['bijdat] 3|Voiced
2205 and a panda [zena"p"ando] [?&no‘p"&nda] 6|Voiced
2254 they're not eating [8emar’icin) [*61jnarijdig) 9|Voiced
2290 the turtle needs help  |[Gst"erinidsheip’] {dr't"odanijzhetp’] 6| Voiced
2328 turtie [‘thord] [‘thatduwd] 5|Voiced
2383 they're eating [0e xirm] [de"?ijdin] 5|Voiced
2478 that's a nice bottle [ Beetsonaisbart] [desonajo’badat] 5|Voiced
Voiceless 0
Borderline 3
Voiced 0
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Appendix B - VOT and Revised Voicing Labels
Word-medial [k]

01¢

Record # |Orthography Target Realization WM-U [Label
0158 cookie ['k"uki] [huwo't"ejk"i?] 76.00{Voiceless
0159 oh, cookie [o¥k"uki] [‘owatejke] 81.00|Voiceless
0177 cookie ['khuki] [himoj‘thejk"rr] 135.00|Voiceless
0414 uh, monkey [A‘mapki] [‘u?mAgkej] 26.00{Voiceless
0483 monkey ['manki] [‘makhij] 68.00|Voiceless
0493 monkey [‘manki] [‘maekhisj] 72.00|Voiceless
0501 cookie [['Khoki] [K"k"ij] 91.00|Voiceless
0737 ...cookie [..."Khoki] [... k"ijk"ij] 94.00|Voiceless
0785 cookie ['kPuki] ['kejk"ij] 55.00|Voiceless
0934 crocodile [‘khaakhsdail] [‘kPak"s dajva) 40.00|Voiceless
0976 vacuum [*vaekju¥m] [*baek"inA] 120.00|Voiceless
0978 ...monkey and hippo |[lmapkihen‘hipo¥] [-..2'mek"ij?Anp"Ambow] 81.00|Voiceless
0987 ...crocodile [‘kh1ak"sdalol] [‘hajk"eds] 64.00|Voiceless
0991 eating cookie [irmk"uki] [?aj?5ejtieo K ijk"ij] 55.00| Voiceless
1026 drive, monkey drive [‘dz1aiv'mankiidziaiv] [5'dzajf makhij?u’ diajf] 36|Voiceless
1027 monkey drive [‘mankizdziaiv] [‘mek"ijdzajl 43{Voiceless
1035 I like cookies [allalk kP akiz] [lalaj'k"12k"ijs] 117|Voiceless
1111 ...man cooking [maenk"akn] [...m&nA K'uk"me] 56| Voiceless
1133 cracker,cheese, ice cream || k"akax'tfizz‘alskiiim] [dzetha ‘kPok"A daedan t]1j2,1K"j] 40|Voiceless
1257 my working on a tie-dye  |[malwa-kimans'thaidal] [majwsk"ijndn3‘t"ajdaj] 101|Voiceless
1266 ...my working ... {maiwarki)...] [...‘majwok"ine] 59|Voiceless
1269 my working ... [maiwakmn...] [maj‘wuk"in] 83|Voiceless
1272 chicken [tfikn] [tf1?k"jn] 81|Voiceless
1331 want popsicle on my plate |[want”p"apsikolanmaip®leit] |[Ap°ak"s?imaj'pajt®] 42|Voiceless
1348 cook a chicken (k"ukat[tkn] [A'KPukPo i1k In] 10|Borderline
1349 cook a chicken LK"uka"t[1kn] [ok uk®s't]1k"ino" win] 16/Borderline
1512 - mama is cooking [mamarzk"akin) fm@matin‘k"ukMijno] - 97|Voiceless
1513 ...mama cooking, [mamak"akmsambadijitu¥] |[‘mdmijtej?€naimamijt*ek" it a3Amba. 27\ Voiceless
- somebody eat to ijeAij truw]
1537 I wanna... Bean in [‘aiwana...bimnin blegkit] [ wansbindibwenktit'?Enibenk ent’] 84| Voiceless

blanket




Appendix B - VOT ‘and Revised Voicing Labels
Word-medial [k]

11¢

witches

Record # |Orthography Target Realization WM-U |Label
1538 blanket [bleegkit] [‘bwejk"m] 69| Voiceless
1546 walking ... Bean [watkiy...biln] [‘wak"ijnG?a:bijn] 48|Voiceless
1643 haircut [herk"at] ['hek"et"] 76| Voiceless
1657 yucky [‘jaki] [‘lek"ij] 61|Voiceless
1678 they're waking up [6erwelkin‘ap] [2cewejk"ijn"?Ap"] 69|Voiceless
1840 I want go, something |[a'wantgo¥sampOupk"aki]  |[?Amgow3d3imp"ine] k"ak"ij] 104{Voiceless
a cookie
1841 I want chocolate [aiwant{ak’Iat’] [AwAn‘t[akPat’] 17{Borderline
1849 a ducky {o"duk’] [a*dakhij] 57{Voiceless
1857 a ducky [°daki] [5*dakj] 79| Voiceless
1883 wash the cookie [ wa ook uki] [wafBsk"uk"ij] 74|Voiceless
1912 monkey [‘magki] [do’mAK"ij] 64|Voiceless
1936 ...cookie ['khuki] [... ?€nakhukhij] 88|Voiceless
11946 making a quesadilla  |Lmekmak"elsi'dija] [‘wejkMinokMijsadija] 44|\Voiceless
2167 pickles [phikiz] ['phik"ols] 62|Voiceless
2218 he's eating chicken  |[hizirg‘tfkn] [hij?1jein° [iKin] 43|Voiceless
2232 Ichobod [‘1kabad] [1go"bad] 5|Voiced
2268 and the duckies Laendo"daki'z] [?Eno’dakPijs] 35|Voiceless
2295 pickles ['phikiz] [p"ikfots] 32{Voiceless
2299 chicken {‘tfikn] [t[1ik"&n] 59|Voiceless
2304 I'm just making his - |la'mdzasmelkighiz] 15m‘dismejknoz] 39|Voiceless
2395 this marker's not [61smaikazna?* wakig] [dis‘mak"ena?,wak"ijn] 39| Voiceless
working
2395 this marker's not [81smaike-zna?* wakig) {dis’mak"sna? wak"ijn] 48|Voiceless
working
2427 peacock [‘phikak’] ['phijk"a] 23|Voiceless
2441 the wacky witches [Gowaeki’ witfiz] [Oawaekij wit[ez] 69|Voiceless
2481 bacon [‘bekn] [‘bejkn] 13|Borderline
2487 a pickle [5°p"ikd] [e'pikow] 40{Voiceless
2492 I want the wacky [alwant Bowaeki‘ wit[1z] [Awands,wak"ij wit]az] 73|Voiceless




Appendix B - VOT and Revised Voicing Labels
Word-medial [k]
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Record # |Orthography Target Realization WM-U [Label
Voiceless 51
Borderline 4
Voiced 1




" Appendix B - Revised Voicing Labels
Word-medial [g]
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Record # Orthography |Target Realization WM-U |Label

0386 again [o'gen] ["eger] 12.00{Borderline

0915 daddy duck [deedidak’] [dabajnom’dage;j] 10.00| Borderline

1131 mango [‘meengo”] [‘mé&gow] 15|Borderline

1264 piggy come [phigit™u®] Lphigij k"Amna] 10|Borderline

0396 again [2'gen] [‘ajgz?] 9.00{Voiced

0906 that's a piggy |[0wtss"pAigil [theetha phigij] 6.00|Voiced

1006 doggie [dagi] ['bik"dagij] 6|Voiced

1219 piggy too [‘phigit™u™] [o'p"gijthuw] 7|Voiced

1250 piggy {'pigi] [‘phgijs] 4{Voiced

1300 piggy ['pigil ['phigyjl 6|Voiced

1301 piggy [‘p'igi] ['phgisj] 5|Voiced

1389 doggie, mom read |[dagimamieddeet] [dagijo'mdiijdze] 3|Voiced

that

1406 piggy, two piggy | [p"gitu"phigi] [ phigijt"uw phijgij] 5|Voiced

1406 piggy, two piggy | [pMgit"u*phigi] ['phigijtruw p®ijgij] 6(Voiced

1448 doggies [‘dagiz] [‘dagija) 7|Voiced

1528 wagon [‘weegn] {‘weedin] 8|Voiced

1701 yogurt [‘jo¥gat] [‘jaget"] 4|Voiced

1823 I'll get doggy |laitgetdagi] [a"get’dagij] 7|Voiced

2094 doggie [‘dagi] [*dagij] 4|Voiced

2421 a wagon [o'weegnl] [>'wejgén] 4|Voiced

2424 kangaroo Lk"enge‘au®] ['K"wéngouw] 8|Voiced
Voiceless 0
Borderline 4
Voiced 17




Appendix C - Onset Clusters

Obstruent+Lateral
Age Utterance IPATarget IPAActual Position CCMod | C1Mod | C2Mod | C1Del | C2Del | CCDel | Oth
1;04.18 |blue 'bluw ‘buw WI-1 1
1;05.00 |blue ‘bluw a'bwurw WI-1 1
1;05.29 |plate ‘plejt hu'we: WI-1 1
1;05.29 |blue ‘bluw "buw WI-1 1
1;05.29 |dragonfly 'dazegon flaj "Egmijtts WM-2 1
1;05.29 |butterfly ‘bator flaj ‘fwa WM-2 1
1;05.29 |dragonfly ‘dreegon flaj ‘emihii WM-2 1
1;05.29 [airplane 'explejn ‘Efu WM-2 1
1;06.10 |blue '‘bluw 'buw WI-1 1
1;06.10 |plate 'plejt 'phee: WI-1 I
1;06.10 [plate 'plejt A'pha: WI-1 1
1;06.10 |airplane ‘explejn ‘€7 hén WM-2 1
1;06.10 |flower 'flawazx §,f6 WI-1 1
1;06.10 [blue ‘bluw ‘bluw WI-1
1,06.10 |bluebird 'bluw baxd ‘bluw ajs WI-1
1;06.10 |blue ‘bluw "bwusw WI-1 I
1;06.10 |blue '‘bluw s'buwa Wi-1 1
1;06.10 |blue ‘bluw 'buw WI-1 1
1;06.10 |blue ‘bluw "buw WI-1 1
1;06.23 |blue ‘bluw 'bu WI-1 1
1;06.23 |blue 'bluw ‘buw WI-1 1
1;07.27 {uh, blue 2A'bluw Ag'vuw WI-1 1
1;08.06 |blue bluw "Busw WI-1 1
1;08.06 |blue bluw ‘bwuw WI-1 1
o 1;08.06 |glass(?) ‘glees maj'ge: WI-1 1
= 1;08.06 |glass(?) 'glaes m'ge WI-1 1




Appendix C - Onset Clusters

Obstruent+Lateral

Age Utterance IPATarget IPAActual Position CCMod | C1Mod | C2Mod | C1Del | C2Del | CCDel | Oth |
1;08.06 iplate 'plejt 'pwejt WI-1 1
1;08.06 |butterfly "bator flaj "befej WM-2 1
1;08.06 |climbing trunk| klajmiy'tiagk kPajnentfak” WI-1 1
1;08.06 [blue ‘bluw ‘buw WI-1 1
1;08.11 |airplane ‘explejn £'ph&jn WM-2 1
1;08.11 |airplane 'eplejn moa'?ee, f&jn WM-2 1
1;08.11 {plate 'plejt ‘phej WI-1 1
1;08.11 (blue 'bluw m'buw WI-1 1
1;08.11 |blanket 'blaegkot ‘uwie,dr WI-1 1
1;08.11 |1 want blanket | ajwant'blepket  |ajwé'baedij WI-1 1
1;08.11 {want blanket |want'blenkst A?'beedizj Wi-1 [
1;08.11 |(flower(?) 'flawazx ‘hwadu WI-1 1
1;08.11 |airplane 'explejn u'p"En WM-2 1
1;08.11 |I want blanket | ?aj,want'blagkst  |'owba d3ij WI-1 1
1;08.22 |mm, blue m'bluw m'buw WI-1 i
1;08.22 |blue '‘bluw ‘buw WI-1 1
1;08.22 |blue ‘bluw ‘buw Wi-1 1
1;08.22 |blue 'bluw m'bluw Wi-1
1;08.22 |clock 'klak KPak® WI-1 1
1;08.22 |um, block  |?am'blak Am'bwak" WI-1 1 '
1;08.22 |airplane 'ex,plejn "2€. 15 WM-2 i

o 1;08.22 |blue ‘bluw "‘blusw WI-1

iy 1;08.22 |blue bluw "buw WI-1 1




Appendix C -'Onset Clusters

Obstruent+Lateral
Age Utterance IPATarget IPAActual Position CCMod | C1Mod| C2Mod | C1Del | C2Del | CCDel | Oth
1;09.11 |blue ‘bluw '‘buwa WI-1 1
1;09.11 {blocks "blaks ‘bwak" WI-1 1
1;09.11 |clock ‘klak kPak® WI-1 1
1;09.11 |...flowers 'flawa1z ‘PPwula WI-1 1
1;09.11 |glasses ‘glessz ‘gefo WI-1 1
1;09.11 |blue and red |bluwaniedan'paipa |, wuwdne'wed?dn'p | WI-1 1
and purple too {}tuw P3pPa t"uwa
1;09.11 |airplane ‘explejn 2Am'p"Ejn WM-2 1
1;09.11 |...blue one bluwwan ‘buwwina WI-1 1
1;09.11 |airplane ‘explejn '?e p"&in WM-2 1
1;09.11 [a blue one 3'bluwwan An'buwin WI-1 1
1;09.11 |blue one 'bluwwan "buwin WI-1 1
1;09.11 |blue one ‘bluwwan "buwins WI-1 1
1;09.11 |that's a blue |deetso bluwendo'ps |o'daet"s buw3na'bo |WI-1 1
and a purple [ipot pta
1;09.11 clock ‘klak kPak? WI-1 1
1;09.11 {1 want blow | ajwant'blow K'wibow WI-1 1
1;09.11 |that's ablue |deztsa'bluwwan | det"s'buwin WI-1 1
one
1;09.26 |black "blaek ‘bakh WI-1 1
1,09.26 |clothes 'klowdz 'kPaad WI-1 1
1;09.26 |airplane 'erplejn "8 phEib WM-2 1
1;09.26 |butterflies 'batas flajz 'be, faj WM-2 1
1;09.26 |airplane 'exrplejn "2¢,p"&jn WM-2 1

91¢




Appendix C - Onset Clusters

Obstruent+Lateral
Age Utterance IPATarget IPAActual Position | TL | CCMod | C1Mod | C2Mod | C1Del | C2Del | CCDel | Oth
70, 4 2 0 7 1 50 0 6
6% 3% 0% 10% 1% | 711% 0% | 9%
CcC 19%
1;10.10 |black ‘blek m'bwek" WI-1 I
1;10.10 |plate 'plejt 'phejt WI-1 1
1;10.10 |airplane 'explejn 'ep"wejn WM-2 1
1;10.10 |..black one {'blekwan ‘blek"win WI-1 1
1;10.10 |want popsicle |want'papsakatanm (X pPak"o?imaj'pajt| WI-1 1
on my plate  |ajplejt h
1;10.10 |...b, blue one {ba'bluw,wan bo'bwuwwin WI-1 1
1;10.10 |plate ‘plejt m'pwejt” WI-1 1
1;10.10 |...climbing a |klajmmo'lerar  |'k"ajmijmo'leds  |WI-1 1
ladder
1;10.10 |[clothes klowz 'KPwowwaz WI-1 1
1;10.10 [glasses 'glesaz as'gatfa WI-1 1
1;10.10 |blue one, want| bluwwan,want'blu {buw'wEna?a'buww |WI-1 1
blue one mom |wwaAn,mam An,mdm
1;10.10 [blue one, want| bluwwan,want'blu|buw'wena?a'buww | WI-1 1
blue one mom | wwan mam Anmdm
1;10.10 {butterfly 'batou, flaj a'bwe faj WM-2 1
1;10.24 |plate 'plejt Am'ptwejt WI-1 1
5 1;1024 |wantplate  |want'plejt awa'phwej WI-1 1




Appendix C - Onset Clusters

Obstruent+Lateral
Age Utterance IPATarget IPAActual Position | TL | CCMod | C1Mod | C2Mod | C1Del | C2Del | CCDel | Oth
1;10.24 |airplane ‘ez plejn '2e p"&j WM-2 1
1;10.24 |airplane 'erplejn 'h3,p"Ej WM-2 “ 1
1;10.24 |that guy ... ‘Beetgaj bluw do'8at™gaj?3?3'blu |WI-1 1
blue w
1;10.24 {uh, blow ?2A'blow Kfuw WI-1 1
1;10.24 |blow 'blow Am'boorw WI-1 1
1;10.24 |beaninmy | bijnmmaj'blegkat |'bejygow,wa:?e,bit |WI-1 |
blanket(?) nk"En
1;10.24 {I wanna... ajwana'bijnin blzn | a'winsbindibwenk |WI-1 i
Bean in kat hythEri bEgk Ent?
blanket
1;10.24 |blanket 'bleenkot ‘bwejk WI-1 1
1;11.08 |I wanna play |ajwana'plejdat {ajwdp"wej'da: WI-1 1
that
1;11.08 |blue one 'bluw,wan ‘bwuwen WI-1 1
1;11.08 [airplane ‘explejn 'eph&jn WM-2 1
1;11.08 [blue ‘bluw ‘buw WI-1 1
1;11.08 {flowers 'flaworz ‘awas WI-1 1
28| 2 0 0 11 0 13 1 1
7% 0% 0% 39% 0% 46% 4% | 4%
cC 46%
1;11.27 |get the plates | getdo'plejts "?uds pwejts WI-1 1
1;11.27 |my plate maj'plejt 'maj,plajt" WI-1 I
1;11.27 |plate "plejt ‘pPweijt" WI-1 1

81¢C




Appendix C - Onset Clusters

Obstruent+Lateral
Age Utterance IPATarget IPAActual Position CCMod | C1Mod | C2Mod | C1Del | C2Del | CCDel | Oth
1;11.27 |playing beads | plejm'bijdz pwejin'bijdzs WI-1 1
1;11.27 {blue 'bluw 'bwuw WI-1 1
1;11.27 {I want ;ajwanttfaklot Awintfak"at® WM-U 1
chocolate
2;00.04 |clean *klijn Am'k"gijn Wi-1 1
2;00.04 |cleaning water | 'klijnig,watax tijo'wada WI-1 1
2;00.04 |airplanes ‘ex,plejnz '?e p"ygjn WM-2 1
2;00.04 |in big glasses |mnbig'glesoz Tinbig'glezed WI-1
2;00.04 |clock 'klak buw'ha WI-1 1
2;02.03 {plate 'plejt 'pwej WI-1 1
2;02.03 {blue 'bluw ‘bwuw WI-1 1
2;02.03 jairplane ‘ex,plejn epwejn WM-2 1
2;02.03 |another plate {a'nadax,plejt 'nAd,p"lejt" WI-1
2;02.03 |you got blue? |juw,gat'bluw jo'ga,buw WI-1 |
2;02.03 |blue ‘bluw ba'ju WI-1 1
2;02.03 |got blue? gat'bluw ga'bwuw WI-1 1
2;02.03 |butterfly ‘batos flaj 'ba,fwaj WM-2 1
2;02.03 jablue one  |a'bluwwan A'bow,win Wi-1 1
2;02.03 (the airplane  [8o'explejn 8a"e1pwejn WM-2 1
2;02.03 |and blue end'bluw An'bluw WI-1

61¢




* Appendix C - Onset Clusters

Obstruent+Lateral
Age Utterance IPATarget IPAActual Position CCMod | C1Mod | C2Mod | C1Del | C2Del | CCDel | Oth
2;02.03 |and black end'blekmam  |&n'blek”mdm  |WI-1
mom
2;02.03 |airplane 'explejn Qep"wejn WM-2 !
2;02.03 |this my place |8is'maj plejs O1s,maj'pwejs WI-1 1
2;02.22 laplate a'plejt 2'pwejt® WI-1 1
2;02.22 |black 'blaek "bwakh WI-1 1
2;02.22 |airplane ‘explejn '2¢, phlejn WM-2 -
2;02.22 |glasses 'glesaz 'kKPwaeiz WiI-1 1
2;02.22 |slide 'slajd "azjtt WI-1 1
2;02.22 |airplane 'explejn epwéin WM-2 1
2;02.22 lbutterfly "batar flaj ‘bwefaj WM-2 1
2;02.22 (butterfly "bator flaj bwefaj WM-2 1
2;02.22 |this Mowgli's |81s'mowglijzgam |'dismowgij,gAm |WM-U 1
gum
2;03.03 |you play with |juw plejwi0'dis  |juwp"slaw'ds WI-1 1
this?
2;03.03 {claws klaz 'wass WI-1 1
2;03.03 {blue ‘bluw "bwuw WI-1 1
2;03.03 |black ball ‘blek'bat 'bleek" bat WI-1
2;03.03 |airplane 'explejn “Peptwin WM-2 1
2;03.03 |blowing away | blowd'wej bwowins'wej WI-1 1
2;03.03 |something on |samOman'plejt |, sAmpMindna'pPweijt| WI-1 1

0ce

a plate

1




Appendix C - Onset Clusters

Obstruent+Lateral
Age Utterance IPATarget IPAActual Position CCMod | C1Mod | C2Mod | C1Del | C2Del | CCDel | Oth
2;03.03 |there's my Oerzmaj'glaesoz  |dezmaj'gwesoz  [WI-1 1
glasses
2;03.03 |how about the |hawobawt8a'bleenk [hawbawtda'bleggrt |WI-1
blanket slide? |atslajd 7 slajd
2;03.03 |put the putda'bleenkat slajd|'pPude'blegk™ 1t tsaj| WI-1
blanket slide
2;03.03 |I don't wanna |?ajdownt,wanoplej ?ajow'wdop"wej'k" | WI-1 1
play with wiO'kedijztojz  |@dij "o
Kathy's toys
2;03.03 |claws laz 'kPlyaz WI-1
2,03.03 |bleed olijd bwijd WI-1 1
2;03.17 lit's a airplane | 1tso'explejn £do'?e pwéjn WM-2 1
2;03.17 |black 'blek ba'wak" WI-1 1
2;03.17 |plate ‘plejt 'pweijt" WI-1 1
2;03.17 |blue ‘bluw 'bwuw WI-1 1
2;03.17 {he's tickling  |hijz'tiklig hijs'thiklin WM-U
2;03.17 |look, it's Juk?uts'flajmo,wej |'lak"itfana'wej  |WI-1 1
flying away
2;03.17 |plane ‘plejn 'wéjn WI-1 1
2;03.17 |airplane 'explejn “Yepwéin WM-2 1
2;03.17 |the flashing |8a'flefmwon do'p"lefij,win WI-1 1
one

12¢




Appendix C - Onset Clusters

Obstruent+Lateral

Age Utterance IPATarget IPAActual Position CCMod | CtMod | C2Mod | C1Del | C2Del | CCDel | Oth

2;03.17 |we want the |wij'wantdoplejt  wij'wands p"lejt® |WI-1
plate

2;03.27 |plate 'plejt ‘plej WI-1

2;03.27 |plate 'plejt '‘pPwejt WI-1 1

2;03.27 |they wanna |3ejwana'plejwiB m|dej'wadewiphwej |WI-1 1
play with the |ij wit"3im

2;03.27 |wanna play  |wans plejwi08a'hs |'dowalpwej wifde' | WI-1 1
with the horse |1s hooBe

2;03.27 jyou wanna  |juwwana'plejwi6a | juwdo plijwr'0a0 |WI-1
play withus s

2;03.27 |that, I'm 8t 2ajmgowna'bl {'de?ajygibwow |WI-1 1
gonna blow  [ow

2;03.27 |green and blue| gsijnend'bluw 'gwijn&'bwuw WI-1 1

2;03.27 |this blue Sis'bluw 'di8 bluw WI-1

2;03.27 |what's that  |waisdet'bluw,Bmy |Adz='bwuw 6y WI-1 1
blue thing?

2;04.29 |got claws on |gat'’klazan gat™wazdnit® WI-1 1 1

2;04.29 iblue ‘bluw ‘bwuwa Wi-1 1

2;04.29 |or black or'blek s'bwak" WI-1 1

2;05.12 |I play green |aj plej'giijnOiy a?'fmej kwijpOigs |WI-1 1

A thing v ' ‘
2;05.12 [claws ‘klaz 'Prwaz WI-1 I
2;05.12 |I'm just ajm dzast'plejy  |X?Am'dzis,p"l&jy  |WI-1

(444

playing




Appendix C - Onset Clusters

Obstruent+Lateral
Age Utterance IPATarget IPAActual Position CCMod | CiMod | C2Mod | C1Del | C2Del | CCDel ; Oth
2;05.12 }we played ,wijplejdmismik'gx | wa,pwej'misozmsa'g| WI-1 1
Mrs. £ga1 weja
McGregor
2;05.12 |climbing in  |'klajmmmda *klajmiigindu WI-1
the
2;05.12 |purple and | paipatend'bluw | pPop"s&n'wuw  |WI-1 1
blue
2;05.12 |I'1l have a ajthevatffaklot wa |'athevatfaklet’,wi | WM-U
chocolate one |n n
2;05.12 |a chocolate  |o'tfaklotwan a'tffaklet™win WM-U
one
2;05.12 |wanna have |wanshavsam‘tfakl|uw haesimtfaklit” (WM-U
some atwan wAn
chocolate
one?
2;05.12 |blue 'bluw 'bwuw WI-1 1
2;05.12 |1 like the aj lajkdoaklot  |olajk'dotfaklet  |WM-U
- |chocolate
2;05.12 |chocolate taklat '‘thaga,le? WM-U 1
2;05.12 |blue ‘bluw ‘bwuw WI-1 1
2;05.12 |cause he got  |kazhijgat fap'klaz |kPazhij'gat6a,pwa |WI-1 1
éharp claws . z -
2;05.25 |no, its a plate | now?utsa'plejt natsa'pwejt" WI-1 1
N
bt 2:05.25 {and black end'blaek &n'bwe: WI-1 1




Appendix C - Onset Clusters

Obstruent+Lateral
Age Utterance [PATarget IPAActual Position CCMod | C1Mod | C2Mod | C1Del | C2Del | CCDel | Oth
2;05.25 |blue ‘bluw ‘bwuw WI-1 1
2;05.25 |this blue d1s'bluw ,dis'bwuw WI-1 I
2;05.25 |it's a airplane |1tsa'?explejn sa'Perp"wéin WM-2 1
2;05.25 |it's flying its'flajm ‘s00,fwajin WI-1 1
2:05.25 |1 got ajgat bluwberij'bej |ajga bwuwberij'bej |WI-1 1
blueberry gat got
bagel
2;05.25 |he played hijplejd'diamz  |wijp"wej'diAms  |WI-1 1
drums
2;05.25 |it's blowing {1ts'blowy 2'blowy WI-1
2;05.25 |blowed 'blowd ‘bwow Wi-1 1
2;05.25 |What doing |wat,duwimghsr'’klow |waduwsha'k"wo:w |WI-1 1
her clothes? |z 0
2;05.25 |blowing the |blowmds'wimnd |'p"owino'wénd WI-1 1
wind
2;06.02 |Let's play with|lets'plejwiBkar  |ut"3e18?08 k"a WI-1 1
car ,
2:06.02 |blue bluw ‘bwuw WI-1 1
2;06.02 |Blue right bluwiajt'hir ‘bwuwwaj'kPja  [WI-1 1
here
2;06.02 \flowers 'flawarxz ‘fawaz WI-1 1
2;06.02 |the trees 8o tiijz'blowmmnit |do'trij'bwowijriini {WI-1 1
blowing in it
2;06.02 |it's blowing |1ts'blowigo wej r'blowijs d3a'weje |WI-1

1 {44

away




Appendix C - Onset Clusters

Obstruent+Lateral
Age Utterance IPATarget IPAActual Position | TL | CCMod | C1Mod | C2Mod | C1Del | C2Del | CCDel | Oth
2;06.02 |blocks ‘blaks ‘blaks WI-1 1
2,06.02 |airplane ‘explejn 'e pwéjn WM-2 1
2;06.02 |l wanna see |ajwana sijor'glese |Asije'gwa628 WI-1 1
your glasses |z
2;06.02 |Yeah, I wanna [je?ajwana sijor'gl |'je3n6ijs gwa WI-1 1
see your &9z
glasses
2;06.02 [black bleek ‘bwzk" WI-1 1
2;06.02 |That's a ladder|dztss ledaskan'kl |'debo'bas k"&'k"w |WI-1 1
can climb up |ajmap aj'map®
108 24 4 1 58 4 10 0 7
2% | 4% 1% 54% | 4% 9% 0% | 6%
CC 81%

Y44




Appendix C - Onset Clusters

Obstruent+Rhotic
Age Utterance IPATarget IPAActual Position | TL. |CCMod| C1Mod| C2Mod | C1Del | C2Del |CCDel| Oth
1;04.18 |Gabriella ‘geebiij ela feztae WM-U 1
1;04.18 |Gabriella 'gaebaij eta 'hedee WM-U 1
1,05.29 |truck 'tiak Tao WI-1 1
1;05.29 |truck 't1ak 1'tfu?a WI-1 1
1;05.29 |throw(?) 'Brow ‘dzow WI-1 1
1;05.29 |dragonfly 'dreegan flaj "ggmijthe WI-1 1
1;05.29 |dragonfly ‘drzegon, flaj ‘et WI-1 1
1;06.10 |brown(?) 'biawn a'bak” WI-1 1
1;06.10 |oh, truck ow'tiak 'orwuiw Ak WI-1 i
1;06.10 }oh, truck ow'tiak OW2A? WI-1 1
11;06.10 |garbage truck ‘garbads, tiak ‘bejtfa WI-1 1
1;06.10 |garbage truck 'garbads,tiak 'bef WI-1 1
1;06.10 |oh, garbage truck [ow'gaibadz tiak | omwbej'fz WI-1 1
1;06.10 |tree "trij tfij WI-1 1
1,06.10 |tree 'trij 'fija WI-1 1
1,06.23 |truck(?) 'tiak To? WI-1 1
1,06.23 |tree 'tij Isji WI-1 1
1;07.27 |truck 'tiak tfakh WI-1 1
1;07.27 |garbage truck 'garbads, tisk bafek” WI-1 1
1;07.27 |uh, tractor(?) 2'tizektar 3nnuva'kPijm WI-1 1
1;07.27 |uh, gran 2m'gaeen X'?0na WI-1 1
1;08.06 |tractor 'trzktox o etk TWI-1 1
1;08.06 |truck '‘ak tfakP WI-1 1
o 1;08.06 |tree "tij ona'fij?,t"d WI-1 1
Y 1;08.06 |tree 'trij j WI-1 1




Appendix C - Onset Clusters

Obstruent+Rhotic

Age Utterance TPATarget IPAActual Position | TL {CCMod| CIMod | C2Mod | C1Del | C2Del | CCDel| Oth
1:08.06 |giving tree ‘grvin, tij 'gijv,thisj WI-1 1
1;08.06 |giving tree 'grvim, trij A'bij'dzisj WI-1 1
1;08.06 |climbing trunk | klajmm'tiagk "kPajnontfak? WI-1 1
1;08.11 {throw away B1owa'wej |uwfow've;j WI-1 1
1;08.11 [tractor ‘trektor 'Kretfia WI-1 1
1;08.11 |truck 'tk 'fa? WI-1 1
1;08.11 |treehouse 'tiij haws 't"j,haw WI-1 1
1;08.22 [um, brown ?2am'biawn Am'bawn WI-1 1
1;08.22 |mm, green m'grijn Al'g&jn WI-1 I
1;08.22 {brush(?) "baaf "batf WI-1 1

11;08.22 |uh, Grandma 2n'grendma K'g@&mma WI-1 I
1;08.22 |green 'grijn u'gijne WI-1 1
1;08.22 |truck ‘tiak taakh WI-1 i
1;08.22 |throw away Browa'wej 'vwowa vej WI-1 1
1;08.22 |...up tree 2ap'tiij Ap"atij WI-1 1
1;09.11 |fridge "fidz ‘pMmp" Wi-1 1
1;09.11 {crocodile ‘kiakadajot 'k"ak"s dajva Wwi-1 1
1;09.11 |grass ‘gres n'des WI-1 1
1;09.11 |boat ... drive ‘bowt,d1ajv ‘bowt"s2Awinads' [WI-1 1

diajv

1;09.11 {crocodile 'krakadajot 'hakPads Wwi-1 1
1;09.11 |...crocodile 'krakadajot 'hajk"eds WI-1 1
1;09.11 |...drink 'drk o'maj,d3igk"3 Wwi-1 1
1;09.11 |oh, green one 2ow'giijnwan o:w'gijn,win WI-1 1
1;09.11 |green one 'grijnwan 'gruw,win WI-1 1

LTC




Appendix C - Onset'Clusters

Obstruent+Rhotic
Age Utterance TPATarget IPAActual Position | TL {CCMod| C1Mod | C2Mod | C1Del | C2Del | CCDel| Oth
1;09.11 |drive, monkey  |diajv'mapkij diajv|5'dzajf makbij?u'd [WI-1 1
drive 1ajf
1;09.11 |drive, monkey  |diajv'mankij diajv|3'dzajf makhij?u'd |WI-1 1
drive 1ajf
1;09.11 |monkey drive 'mankij dsajv 'mek"ij,dzaj WI-1 1
1;09.11 |hippo drive ‘hipow diajv A25'p"dmbowi,dox| WI-1 1
ajf
1;09.11 (hippo drive 'hipow diajv m'p"&m'bow3,dzaj| WI-1 1
1;09.11 idrive ‘diajv 'dwajvts WI-1 1
1;09.11 {I'm crying ajm'kiajiy K:;,majwow'k waj| WI-1 1
n
1;09.11 {I'm crying in bed |ajm'kiajmim,bed |(EnXmajuw'k"wajn{WI-1 1
d'beth
1;09.11 [green ‘g1ijn ‘gijn WI-1 1
1;09.11 |mushroom 'mAfrawm ‘hA surw WM-U 1
1;09.11 [cracker,cheese, | kizkortfijz'?ajski|det'a'kPok"x deed |WI-1 1
ice cream ijm on'tfij2a, k"ij
1;09.11 |cracker,cheese, | kiekoitfijz'?ajski|detta'k"ok"x ded |WI-1 1
ice cream ijm on'tfij?a k"ij
1'09.26 |truck 'tiak Tak® WI-1 1
1'09.26 |riding ... truck | 1ajdip'tiak ow'sajda?ad2owa’t| WI-1 1
. jAkh'
1'09.26 {brush 'baaf A'bas WI-1 1
NS 1'09.26 |brushing 'brafm K'desins WI-1 1
o0 1'09.26 jbrushing ‘baafm ‘daesijna WI-1 1




Appendix C - Onset Clusters

Obstruent-+Rhotic
Age Ultterance IPATarget IPAActual Position | TL {CCMod| C1Mod | C2Mod | C1Del | C2Del | CCDel| Oth
1'09.26 |...up a tree (Apo'tij “2apPo tfij WI-1 1
1'09.26 |truck ‘tink Tfakh WI-1 1
68 3 2 1 3 0 49 0 10
4% 3% 1% 4% 0% 2% 0% | 15%
cC 13%
1;10.10 |one two three wantuw 0xijfor'faj | Ent"uw fwijfo'faj |[WI-1 1
four five A
1;10.10 |two brush 'tuw biaf 'truwbwe: ft" Wi-1 1
1;10.10 |no want broken |,nowwant'biowks |'nowsswAi'bwowk |WI-1 1
n "zn
1;10.10 |grapes ‘giejps 'gweap” WI-1 1
1;10.10 |trucks 'traks Wa WI-1 1
1;10.10 |tractor ‘trektal "KhatfAm WI-1 1
1;10.10 |...driving a truck | diajvige'tiak JhajmijEta'iak”  |WI-1 1
1;10.10 |...driving a truck | diajvmo'tiak JhajmijEt"a'ak"  |WI-1 1
1;10.10 |grapes ‘g1ejps 'egst” Wi-1 1
1;10.10 |mushrooms ‘mafuwm 'ma fow WM-U 1
1;10.24 |want the truck | wantda'tiak A'want?utfak?  [WI-1 1
1;10.24 |one two three five | wantuwbiij'fajv |do'win truwfwijfj |WI-1 1
"
1;11.08 |one, two, three | wantuw'6uij '‘win'thuw'fwij  [WI-1 1
1;11.08 |Itake off all the |aj tejkafatds'bruw |5 t"ejkPafald'bwu |WI-1 1
bruise z wd

62T




Appendix C - Onset Clusters

Obstruent+Rhotic
Age Utterance IPATarget IPAActual Position | TL |CCMod| CiMod | C2Mod | C1Del | C2Del | CCDel| Oth
1:11.08 ltake ... bruise off |tejk'bruwzaf ‘thekPambu'?a?eba |WI-1 1
bwuwzaf
1;11.08 |country "kantiij 'khAntfij WM-U 1
1;11.08 |oh, country 2ow'kantiij 'ow k"entfij WM-U 1
1;11.08 |one, two, three |, wantuw'0uij ‘win'ttuw' fwij WI-1 1
1;11.08 |to have a brush  |tuwheeva'biaf tuw [henarwbaf'huw  |WI-1 1
too
1;11.08 |that guy driving a |dat'gaj,diajvige  |dee'gaj dwajvijna? |WI-1 1
1;11.08 jthat drives dzt'diajvz dee'dwajv WI-1 1
1;11.08 igreen 'gijn 'gitjn WI-1 1
1;11.08 |tractors ‘trzektorz afe? WI-1 1
1;11.08 |frogs ‘flagz ‘fwa Wi-1 1
1;11.27 |bread "bied ‘bwed WI-1 1
1;11.27 |that's the ground | detsdo'grawnd  |'dezo,gawn WI-1 1
1;11.27 {in the front mnda'fiant Ano'fwint" WI-1 1
1;11.27 |truck 'tiak tfgak” Wi-1 1
28 0 3 0 11 0 12 1 1
0% ; 11% 0% 39% 0% 43% | 4% 4%
CC 50%
2;00.04 |ice cream ‘ajs kiijm tijktijjoad a'belij | WI-1 1
2;00.04 |and a bread enda'bied ,anda'bwed WI-1 1
2;00.04 |more dresses ;mox'diesaz mo'diesiz WI-1 1

0¢T




Appendix C - Onset Clusters

Obstruent+Rhotic
Age Utterance IPATarget IPAActual Position | TL |CCMod| C1Mod | C2Mod | C1Del | C2Del | CCDel | Oth
2;00.04 |we need more wij,nijdmor'dresoz | wijnijmo'diesed |WI-1 1
dresses
2;00.04 |bring it ‘bt ‘bwinit® WI-1 1
2;00.04 |dresses 'dresaz 'dwefed WiI-1 1
2:00.04 |all of dresses atav'diesaz 'a:t dieseda WI-1 1
2:00.04 |three 'O1ij 'fwij WI-1 1
2;00.04 {frogs 'flagz 'fwag WI-1 1
2:00.04 |trucks 'tiaks Tak" WI-1 1
2;00.04 |frogs 'fragz 'waizo WI-1 1
2;00.04 {frogs fiagz ‘pwags Wi-1 1
2;00.04 {laundry "Tanduij 'wandzij WM-U 1
2;00.04 {mushroom 'mafruwm ‘maAtfuw WM-U 1
2;00.04 |cracker 'kiekox 'kwekwa WI-1 1
2;00.04 |bring in that book |bxmgm,dzt'buk 'wirjinz? buk® WI-1 1
2;00.04 |tree 'trij ‘twijo WI-1 1
2;00.04 |crying 'k1ajm 'xwajjAn WI-1 1
2;00.04 |driver 'drajvar ‘dyajf WI-1 1
2;00.04 |zebra 'zijbsa 'zijba WM-U 1
2;02.03 |one, two, three | wantuw 81ijend'fs}'wAntuwfwijofos |WI-1 1
and four 1
2;02.03 |brown one "brawn,waAn ‘brawwAn WI-1 1
2;02.03 |french fries 'frent] frajz 'fent™ faj WI-1 1
2;02.03 |french fries 'frent], fiajz 'fEnt’ faj WI-1 1
o 2;02.03 |Gran's 'g1eenz 'gw®ns WiI-1 1
= 2;02.03 |a zebra o'zijbra 2'3ijba?dn WM-U 1




Appendix C - Onset Clusters

Obstruent+Rhotic
Age Utterance IPATarget IPAActual Position | TL |CCMod| C1Mod | C2Mod | C1Del | C2Del | CCDel| Oth
2,02.03 |a frog s'fiag s'fwag WI-1 1
2;02.03 |trucks ‘tiaks 't31aks WI-1 1
2;02.03 |a green one a'grijnwan o'gwijnwin WI-1 1
2;02.03 [some frogs sam'fiagz s3m'fwa:s Wi-1 1
2;02.03 |Andrew ‘enduw "?&ndquw WM-U 1
2;02.03 |this ground ‘01s,grawnd dis'gwawnd WI-1 1
2;02.03 |(this is the ground |8isiz8a'qrawnd | dizo'gwawnt WI-1 1
2;02.03 leverybody in ‘eviijbadij?m 2'bajin WM-U 1
2;02.03 |he drips his hij'dupshiz hij'dript®id WI-1 1
2;02.03 |I like the french |ajlajk'fientf frajz |slajk"do'fien, fwaj |WI-1 1
fries
2;02.03 |I like the french |ajlajk'fientf frajz |olajk"3o'fiEn,fwaj |WI-1 1
fries

2;02.03 {don't drip it downt'dupit ‘down,dzep™itt  |WI-1 1
2;02.22 |brown ‘biawn ‘bwawn WI-1 1
2;02.22 |grapes 'grejps ‘gwejp’ WI-1 1
2;02.22 |train 'trejn ‘pwejn WI-1 1
2;02.22 |G for Gran (dzijfor'gien ijfo'gwam WI-1 1
2;02.22 |green ‘q1ijn 'gwijn WI-1 I
2;02.22 |she's a tree Sijza'tij fij?'t"wij WI-1 1
2;02.22 ibrown ‘brawn '‘bwawn WI-1 1
2:02.22 |brown 'brawn ‘bwawn WI-1 1
2;03.03 |One, two, three, |,wantuw,61ijfor'faj|'wAn't"uw fwij'fos | WI-1 1

o four, five v 'fajv

3 2;03.03 |green 'grijn 'gwijn WI-1 1




Appendix C - Onset Clusters

Obstruent+Rhotic
Age Utterance IPATarget IPAActual Position | TL |CCMod| C1Mod | C2Mod | C1Del | C2Del | CCDel| Oth
2;03.03 |they're all getting | Sexatgetp'diaj  |Be,?dgefin'draj  [WI-1 1
dry
2;03.03 |they're dry der'diaj 8a'dwaj WI-1 I
2;03.03 |onme, two, three | wantuw'01ij ‘wAn't"uw'fwij WI-1 1
2;03.03 |a zebra and a szijbra?endo'pijk |2 zijbro@na'phijk® |WM-U 1
peacock ak ak®
2:03.03 |a lot of fruit 3 latav'fruwt sla'fwuwt! WI-1 1
2;03.03 {right down the | rajtdawnda'trijha |'wajt'dawna'p"ijh | WI-1 1 1
tree house WS aws
2;03.03 |trucks 'tinks 'bak® WI-1 1 1
2;03.03 |my favorite bear |maj'fejvaitbex maj'fejvit’,bea WM-U 1
2;03.17 |he eats grass hij, 2ijts'grees hij'gwee WiI-1 1
2;03.17 he's licking the  |hijs'lkmde,gres  |hij'liKindij,gre | WI-1 1
grass
2;03.17 |he's eating grass |hijz,?ijtry'grzes hijz,ijrm'gwees WI-1 1
2;03.17 |to the train tuwdo'trejn thuwds'twejn WI-1 1
2;03.17 |they're trucks der'tiaks 8o'twakh WI-1 1
2;03.17 |library ‘lajbiei ‘lajbwewij WM-2 1
2;03.17 |frogs 'fragz ‘wa WI-1 1
2;03.17 |they got ice Dejgat'ajskijjm  |'ejgat™Pajswijm |WI-1 1
cream
2;03.17 |One, two, three, |wantuwdiij'for |'wXnt"uwfwij,fra |WI-1 1
four
§ 2;03.17 {wanna break it? | wans'brejkit Am'brejktit? WI-1 1




Appendix C - Onset Clusters

Obstruent+Rhotic
Age Utterance IPATarget IPAActual Position CCMod| C1Mod | C2Mod | C1Del | C2Del |CCDel| Oth
2;03.17 |I wanna break it |ajwano'biejkit  [Pajwd'biejkPit®  |WI-1
2;03.17 |brown ‘brawn ‘bwawn WI-1 1
2;03.17 |it's pretty hot its,paitij'hat 1s'p"rt"ij ha WI-1 1
2;03.17 |he can eat it with |hijke, nijttwiBhiz' |hijgr'nije?ijer?i6hr |WI-1 1
his trunk tiank Z'thwinkh
2;03.17 |grass ‘giees 'gwa WI-1 1
2;03.27 |not eating your  |nat 7ijtmjos'dres  |na?ijinja'dies WI-1
dress ,
2;03.27 |yeah, he want see | jeehij wantsijo'fie |'jeehijwin?s'sijo'ft |WI-1
a friendly one ndlijwan Enwij,win
2;03.27 |he wanna go see a|hijwanagowsija,f{now'hijwanoga'sij {WI-1
friendly monster |endlij'manstar ofiEnlij,manst"a
2;03.27 |under the bridge |Andordo'buds  |zAndado'bwedz  |WI-1 1
2;03.27 |he friendly one  [hij'fiendlijwan  |hido'fwEnwijwin |WI-1 1
2;03.27 |everything out  |'eviijOmyawt 'Awij, 08jg'2awt”  |WM-U 1
2;03.27 [brought the hat | biatds'heet Jbatda'hzet" WI-1 1
2;03.27 |there's turtle on  |ders'taxtotanjos,dr |31s'tPola?dnjr'dwes |WI-1 1
your dress £s ‘
2;03.27 |they like frogs  |Bej lajk'fiagz Alajk™fwagz WI-1 1
2;03.27 |they like frogs  |dej lajk'fiagz delajk'vwagz WI-1 1
2;03.27 lya they're eating |jeedes ?ijiy'flagz |jede'?ijdino'wags |WI-1 1

14 %4

frogs




‘Appendix C - Onset Clusters

Obstruent+Rhotic
Age Utterance IPATarget TPAActual Position CCMod| C1Mod | C2Mod | C1Del | C2Del | CCDel| Oth
2;03.27 |Icould try and  |ajkud,trajendtejkd | Pajk"s'f1ajdn,t"ejk| WI-1 1
take them out £'mawt 83'mawt™
2;03.27 |look at the froggy | luktde'fiagij ughid'fwagij WI-1 1
2;03.27 |(green and blue | grijnend'bluw 'gwijn&'bwuw WI-1 1
2;03.27 |green and blue | gsijnend'bluw 'gwijn&'bwuw Wi-1 1
2;03.27 |green ‘grijn 'gwijn WI-1 1
2;03.27 |it's my favorite  |rtsmaj'fejvutgaj |1Omaj'fejvat’gaj |[WM-U
guy
2;03.27 |he's very friendly |hijz'veiijfrendlij |hrverij'fenwij WI-1 1
2;04.29 |inside his crib  [msajdhiz’kub  [isajdkwib Wi-1 1
2;04.29 |you know how to |juwnow hawtuw'b |juwna'haws bwejt |WI-1 1
break this? 1ejkdis di6
2;04.29 |1 just saw some |ajdzastsasamand |aj'd3usa@Amane,g |WI-1 1
on the ground a'grawnd wawn
2;04.29 {brown ‘biawn 'bawn WI-1 1
2;04.29 {the farm with 8o farmwr'Oejduijo |wit] wej,wi'2ejdzij | WM-U 1
Adrian n WwAn
2;05.12 |he's trying get off (hijz'trajmgetafav [1s'tidinoge'2afodi? |WI-1
of the fe2)
2;05.12 |1 play green thing |aj,plej'g1ijnfm a?'fmeLkwijp"GhJs WI-1 1
2;05.12 |green ‘grijn 'gwijn WI-1 1
2;05.12 |cream 'k1ijm 'kwijm Wi-1 1

S X4




Appendix C - Onset Clusters

Obstruent+Rhotic
Age Utterance IPATarget IPAActual Position CCMod| C1Mod | C2Mod | C1Del | C2Del | CCDel| Oth
2;05.12 |It's pretty creamy |its putij'kiijmij  |'rzpPit"ij kwijm  [WI-1 1
2;05.12 |It's pretty creamy |its,putij'ksijmij  |'zp"it"ij kwijm [WI-1 1
2;05.12 |we played Mrs. | wijplejdmismik'g {wa pwej'misozms' [WI-1 1
McGregor legal gweja
2;05.12 |everything 'eviijim ‘eviijij WM-U
2;05.12 |green ‘gaijn ‘gwijn WI-1 1
2;05.12 I like them brown |aj lajkdem'biawn |'ajp"1tdAm'bwaw |WI-1 1
n
2;05.12 |brown 'brawn ‘bwawn WI-1 1
2;05.12 |brown 'biawn ‘bawn WI-1 1
2;05.25 |green ‘g1ijn 'gwijn WI-1 1
2:;05.25 |and brown end'biawn £n'bwawn WI-1 1
2:05.25 |brown 'brawn 'bwawn WI-1 1
2;05.25 |eyebrows ‘ajbrawz ‘aj bwaw WM-U 1
2;05.25 |this favourite...  |81s'fejviot 'Bisfwejva? majf |WM-U
2;05.25 |this favourite is'fejviat O1s'fwejvwet" WM-U 1
2;05.25 |this my favourite |31smaj'fejviotkala{'dismajfwejwit*k* |WM-U 1 1
colour 1 ala
2;05.25 |grey ‘grej 'gwej WI-1 1
2;05.25 |we saw some wijsasam'tiaks  |wij'sasAimtwaks {WI-1 1
trucks ' A '
2;05.25 |he played drums |hij,plejd'diamz  |wij,p"wej'diAms | WI-1
]
a 2;05.25 {I want Gran ajwant'gien AwR'gwEn WI-1 1




Appendix C - Onset Clusters

Obstruent+Rhotic
Age Utterance IPATarget IPAActual Position CCMod| C1Mod | C2Mod | C1Del { C2Del | CCDel| Oth
2;05.25 |on the ground ,anda'grawnd Ands'gad:wn WI-1
2:05.25 |a broom s'buwm 2'bwitwm WI-1 1
2;05.25 |What's a frisbee | watsa'fuzbij,mam |'fwidbij mdm WI-1 1
mom?
2:05.25 |a tractor a'tizektar o'tiek™da WI-1
2;05.25 |you hear the juw huda'tiak juwhus'tiak® WI-1
truck?
2;05.25 |one, two, three |, wantuw'0uij 'win,tPuw'fwij WI-1 1
2;05.25 |a tractor J'trzektor s'trektha WI-1
2;05.25 |trucks 'traks 'tiaks Wi-1
2;06.02 |uh oh where did |,2a?0wwerdid deet |242aw,widet’ k"X |WI-1 1
that come from  |kam'fiam m'fAm
2;06.02 |the trees blowing |8s,trijz'blowmmit |de'trij'bwowijrdint |WI-1
in it
2;06.02 |broom 'bruwm ‘bwuwm WI-1 1
2;06.02 {umbrella am'bielo 'Am,bwela WM-1 1
2;06.02 |one two three wantuwbiijforfajv |'wAnt"uw'fijfofajst | WI-1 1 1
four five six siksevonejtnajn |k seviejt"ndjn
seven eight nine
2;06.02 |I wanna try it aj,wana'tiajit dndo'tiaj WI-1
2;06.02 |Yeah, I wanna try | jee?ajwans'tiajit |jea'traj WI-1
it
2;06.02 |A christmas tree |o'kasmis,tiij o'kPwiso,wis't"wij |WI-1 1

LET




Appendix C - Onset Clusters

Obstruent+Rhotic
Age Utterance TPATarget IPAActual Position | TL |CCMod| CiMod| C2Mod | C1Del | C2Del | CCDel| Oth
2;06.02 |A christmas tree |o'kuismus trij o'kKPwiso,wis't"wizj [WI-1 1
2;06.02 |a present o'prezimt a,p"we'dEn WI-1 1
2;06.02 {Where did that  |weidid'dztkam f1 [3di'ds?'k"im,f1Zm |WI-1 1
come from? Am
2;06.02 |I'm trying to ajm'trajim tuw A'tiFjothuw WI-1 1
2;06.02 |this is a trunk 1s1z3'tiank dif1de'twink? WI-1 1
2;06.02 |try to balance on |trajtuw'balon sanit|'trajea'bawnsdnit? |WI-1 1
it
2;06.02 |there's no drink | dexznow'dipk  |did'now,diigk"  |WI-1 1
2;06.02 |to drink tuw'damk k"g'dwink" WI-1 1
2;06.02 |I lose my grip ajluwzmaj'gup  |o'luwzmaj,gwip® |WI-1 1
146f 32 12 4 69 7 19 0 3
22%| 8% 3% 47% 5% 13% 0% 2%
CC | 80%
117

8¢C
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Appendix C - Onset Clusters
Obstruent+Glide

Age Utterance IPATarget IPAActual Position | TL | CCMod | C2Mod | C1Del | C2Del | CCDel | Oth
1;08.22 |vacuum 'vekjuwm vakjuw'k"uwk"uw've |[WM-U 1
k"juw nk

1;09.11 |vacuum 'veekjuwm ‘beek"inA WM-U 1
1;09.11 |cucumber "kjuwkambax ‘k"Xmaba: Wi-1 1
1;11.27 |1 want the penguin  |aj wantda'pengwin Awanda'pPen,win WM-U 1
2;00.04 |so cute sow'kjuwt so?su'kMjiowt" WI-1 1
2;02.03 |penguin 'pengwin 'phEnwin WM-U 1
2;02.22 |penguins 'pengwinz 'phEnwins WM-U 1
2;03.03 {penguin 'pengwin 'pPEnwin WM-U 1
2;06.02 ino this one is a now diswamisa'skwer  |mam'di®winide kwe  |WI-1 i

square




Appendix C - Onset Clusters

s+Obstruent

Age Utterance IPATarget TPAActual Position CCMod | C1Mod | C2Mod | C1Del | C2Del | CCDel | Oth
1;04.18 |uh, Steve Alstijv Ao'tfizj WI-1 1
1;05.29 |stroller 'strowlax 'hat®A Wi-1 1
1;05.29 |stroller 'stiowlox a'd3ephd WI-1 1
1;05.29 ispoon 'spuwn 'phiw WI-1 1

1;05.29 |spoon 'spuwn 'praw WI-1 1

1;05.29 |{spoon 'spuwn ‘pPuw Wi-1 I

1;05.29 [spoon 'spuwn 'plow WI-1 I

1;08.11 |squeeze 'skwijz '¢iij WI-1 1

1;08.11 |squeeze 'skwijz 'nt WI-1 |

1;08.22 |squeeze 'skwijz khejv WI-1 1

1;09.11 |spoon 'spuwn 'phow WI-1 1

[;09.11 |...tiny stairs tajnij'stexz ‘thij'thejo WI-1 1

1;09.11 |[tiny stairs tajnij'stexz T'thaj'the WI-1 1

1;09.11 (tiny stairs tajnij'stesz 't"ajn the WI-1 1

1;09.11 |spoon cook spuwn'kuk 2'pPuwén'kPuke WI-1 1

1;10.10 |spoon ‘spuwn ‘phiw WI-1 1

1;10.10 |spicy 'spajsij 'p"ajsij WI-1 1

1;10.10 |stand up sten'dap uw't"Emap” WI-1 1

1;10.10 |there's a spoon |,8e1zs'spuwn 'beze ptuwy WI-1 1

1;10.10 |...steaming 'stijmiy 'thij'mijns Wi-1 1

1;10.10 |spoon 'spuwn 'phiiwa Wil 1

1;10.24 |and spoon and |end spuwnend'najf  |A'pPuwn?e?A?'najf  |WI-1 1

knife

ore




Appendix C - Onset Clusters

s+Obstruent
Age Utterance IPATarget TPAActual Position CCMod | C1Mod | C2Mod | C1Del | C2Del | CCDel | Oth
1;11.08 |can't find my |kantfajndmaj'spuwn | k"%'fwajmajsmuw WI-1 1
spoon
1;11.27 |have you seen |hev'juwsijnmaj spuw |?A?famaj'p"uwns WI-1 1
my spoon n
2;00.04 ispoons 'spuwnz ‘pPuwuwns WI-1 1
2;00.04 lall the ice atd3s'?ajskaijmspitd  |'?at?ijttijm'piitds | WI-1 1
cream spilled
2;02.03 la spoon a'spuwn 'p"uwn WI-1 1
2;02.03 lin my stroller |mnmaj'stiowlox (in,maj tfiala WI-1 1
2;02.03 |something spicy| sam6ry'spajsij SAmp®in'p*ajsij Wi-1 1
2;02.03 |[this your spoon |81s'jax,spuwn 'difjuw'pPuwn WI-1 1
2;02.22 |a spoon o'spuwn 24'p"uwn WI-1 1
2;02.22 |a spoon o'spuwn 12'p"juwn WI-1 1
2;02.22 |strawberries 'stia,bexijz 'thwabejz Wi-1 1
2:03.03 |a stem a'stem o't"Em WI-1 1
2;03.03 |a spoon 3'spuwn 20'pPiuwn WI-1 1
2;03.03 |oops, I stubbed |uwps?aj,stabdmaj'tow|'?uwpsa'st®ab maj'ta |WI-1
my toe w
2;03.17 |spoon 'spuwn ‘pruw Wi-1 1
2;03.17 |they're standing |dexstendmhizhaet  |31'd&wijhiz ha WI-1 1
his hat :
R




Appendix C - Onset Clusters

s+0Obstruent

Age. Utterance IPATarget IPAActual Position CCMod | C1Mod | C2Mod | C1Del | C2Del | CCDel | Oth

2;03.17 {splash 'splaef ‘pwef WI-1 1

2;03.17 ithat spoon Seet'spuwn 'deet” p"uwn WI-1 1

2;03.27 {I'm squeezing it |ajm'skwijzmit Ag'kwijvipit? WI-1 1

2;04.29 |and a spoon endo'spuwn "&no phitw WI-1 1

2;04.29 |there's the 8e1z80'spuwn do0da'p"urwn WI-1 1
spoon

2;05.12 [ice cream store | ajskiijm'stos ‘ajk" Bowa WI-1 1

2;05.12 |the going at the |80,gowmatda'ajskiijm|na?et’do'?ajk "kwijm,t { WI-1 1
ice cream store | stox P59

2;05.12 jhe goin' at the |hij gowanetda'ajskiij |higowinzt da'?ajskwi |WI-1 1
ice cream store |m,stox jm,t"owa

2;05.12 |they're standing |8e1 stendm'Ap 8o't"&ritnap™ WI-1 1
up

2;05.12 I dont like ajdownt'lajk stiaberijz|aow'lajk  twawewij | WI-1 1
strawberries

2;05.12 |there's some deszsam'spamkstzowv|dessim pwinkatows'h | WI-1 1
sprinkles over |oxhur ijajt®

- there _
2;05.12 |mom, T have | mam?ajhaevsam'spig|mdm'?ajhaesim pwin |WI-1 1

some sprinkles?

kotz

kbols

(444




Appendix C - Onset Clusters

s+Obstruent

Age Utterance JPATarget IPAActual Position CCMod | C1Mod | C2Mod | C1Del | C2Del | CCDel | Oth

2;05.12 |mom, I have | mam?ajhaevsam'spim |'mdmajhaesAm pwink"| WI-1 1
some sprinkles? |kalz ols

2;05.12 |l want some  |aj,wantsam'spagkatz |a'wd?0Xm p"winkPsts [WI-1 1
sprinkles

2;05.12 |some sprinkles | sam'spipkstz SAm'p"ipk"ats WI-1 1

2;05.12 |dogs like have |dagz,lajkhev'spumkls |'dagd lajk hav'pwink"|WI-1 1
sprinkles? z als

2;05.12 |no, dogs can't |now,dagskent'?ijt spar |'nowdags k"@&n?ijtpw | WI-1 1
eat sprinkles  |nkloz nk®sts

2;05.25 |on street an'stiijt an'tij WI-1 1

2;05.25 |wannagoto |wanegowtuw'saika sk |win'gowt"uwd'suke (WI-1 1
circus school? |uwt 3,kut

2;05.25 {What's a stage? |, watsa'stejd3 Atha'thejd3 Wi-1 1

2;05.25 {it spilled it'sprtd it'pht WI-1 1

2:06.02 |say stop sej'stap ‘Bej't"ap” WI-1 1

2;06.02 |say stop sej'stap 'Oejs,t"ap” Wi-1 1

2;06.02 |stop 'stap 'tha WI-1 1

2;06.02 |stop 'stap 'da WI-1 1

2;06.02 |stop 'stap 'tap® WI-1 1

2;06.02 |stop ‘stap ‘thap” WI-1 1

2;06.02 |it's a square itsa'skwes so'kwae WI-1 1

344




Appendix C - Onset Clusters

s+Obstruent
Age Utterance IPATarget IPAActual Position | TL | CCMod | C1Mod | C2Mod | C1Del | C2Del | CCDel | Oth
2;06.02 |no this one is a |{now,diswamiso'skwer |mdm'di®winido kwe |WI-1 1
square
67 1 0 0 1 59 0 0 6
1% 0% 0% 2% 88% | 0% 0% | 9%
cC 3%

1444




Appendix C - Onset Clusters

s+Lateral
Age Utterance IPATarget TPAActual Position | TL | CCMod | C1Mod | C2Mod | C1Del | C2Del | CCDel | Oth
1,08.11 |slide 'slajd 'Blaj,wrt WI-1 1
1;08.11 |slide 'slajd slaj WI-1 1
1;08.22 |a slide o'slajd a'slajt" Wi-1 i
1,08.22 |a slide a'slajd e'slayj WI-1 1
1;08.22 |a slide... wee, a'slajdwij,dawn a'slajdade'wizj'dawn| WI-1 1
down
1;09.11 |that's a big slide |8a@tso'big,slajd 'det"abr fajt" WI-1 1
2;00.04 |all sleepy at'slijpij 2at'tijphijne WI-1 1
2;02.22 [slide 'slajd Nazjt® WI-1 1
2;03.03 |I'l swing on that |ajt swmandat'slajd |?ej'swingn'daet’ slaj |WI-1 1
slide
2;03.03 I go on slide \Pajgowan'slajd ?ej,gowan'slajd WI-1 |
2;03.03 how about the hawabawtds'bleepkat| hawbawtds 'blEngit® | WI-1 1
blanket slide? slajd slajd
2;03.03 |put the blanket  |putdo'blegkatslajd |'p"uds'blEnk it tsaj [WI-1 1
slide
2;03.03 |I really wanna ?aj ulijwana'slajd  |?a'wilij'wdne,slajd |WI-1 1
slide
2;03.17 |going to sleep gowmtuw'slijp gowin'zejp" WI-1 1
2;03.17 |I got a slipper on |ajgata'slipaian agat”slip"dn WI-1 1
2;03.27 |he just wanna go |hijd3ast,wanagow'sl |j&'hijdiswdaga slijp | WI-1 1
sleep ijp A 1 '
2;03.27 |they gotta go dej gatagow'slijp 8ej'gas gowslijp?  |WI-1 1
sleep

Sve




Appéndix C - Onset Clusters

s+Lateral
Age Utterance IPATarget IPAActual Position | TL | CCMod | C1Mod | C2Mod | C1Del | C2Del | CCDel | Oth
2;03.27 |1 wanna go sleep |aj,wanagow'slijp A'wigow slijp” WI-1 1
2;03.27 |wanna go sleep | wanagow slijpsajt'n |wanagowslijp’ wajt | WI-1 |
right now aw "naw
2;03.27 |no I want to go to |nowaj,wantuw gowt 'nowZngara slijp®  |WI-1 1
sleep uw'slijp
2;03.27 |l just wanna go  |ajdzast,wanagow'slij|'?ajdzaswAsgow,slij| WI-1 1
sleep p
2;06.02 |aslide a'slajd o'fwajd WI-1 1
22 15 1 1 0 1 1 0 3
68% | 5% 5% 0% 5% 5% 0% | 14%
CC 77%

9vT




Appendix C - Onset Clusters

s+Nasal
Age Utterance IPATarget IPAActual Position | TL |CCMod|C2Mod| C1Del| C2Del | CCDel | Oth
1;08.22 [snow 'snow '‘now WI-1 1
1;09.11 |snail 'snejt 'mij WI-1 1
0 0 0 2 0 0 0
0% 0% 0% 100% | 0% 0% | 0%
CC 0%
2;00.04 |smoke 'smowk '‘Omowk" WI-1 1
2;02.03 I don't wanta ajdownt'wants,smaloy, |Xow'wdZesmajiwin |{WI-1 I
smaller one wAn
2;03.03 |you get the small one|juwgetda'smat,wan  |juwgids smat'win WI-1 1
2;03.03 |the snow 8a'snow 8s'snows WI-1 1
2;03.17 |you have to see juw havtuwsij'snowij |juw'heftPssij'hnowij, |WI-1 1
Snowy one WAR wAn
2;03.17 {the snowy one 8a'snowijwan 2r'snowin,win WI-1 1
2;05.12 |too small fuw'smat 't"uwsmat WI-1 1
2;05.25 |a snake o'snejk 2'Onej Wi-1 1
2;05.25 |and a small boat endo, smat'bowt #no'Oma bowt" WI-1 1
5 4 0 0 0 0 | o
56% | 44% 0% 0% 0% 0% | 0%
CcC 100%

Lyt




Appendix C - Onset Clusters

s+Glide
Age Utterance IPATarget IPAActual Position | TL | CCMod { C2Mod | C1Del | C2Del | CCDel | Oth
1;08.06 |swing, swing 'swip,swip "hwiy'pwijn WI-1 1
1,08.06 [swing, swing 'swig,swig "hwig'pwijn WI-1 1
1;08.11 |swing 'swin 'sin Wwi-1 |
1;08.11 |swing 'swig 2'¢win WI-1 1
1;08.22 |swing 'swm 'peg WI-1 1
1;08.22 |swing 'swiy 'dwin WI-1 1
1;09.11 |a swing a'swig A'OWina WI-1 1
1;09.11 |..mommy's on the 'mamijzandaswig, luw {mAmijavs,fwiga't™u |WI-1 1
swing too w3
1;11.08 |duck swim ‘dak swim now'dak swém WI-1 1
1;11.08 |duck swim back ,dakswim'baek dakswej'baek” WI-1 1
1;11.27 [swimming 'swimiy ‘Wimijno WI-1 1
2,00.04 |swing around swige'rawnd 'wino,wawn WI-1 1
2;00.04 |swimming ‘swimin ‘pwimijg WI-1 1
2;00.04 |the little one is 8o itotwaniz'swimmy  |do'ldwAnswiniip  |WI-1 1
swimming

2;00.04 |sweeping 'swijpm fwr'ptijda WI-1 1
2;02.03 |the horse don't swim |33 hoxsdownt'swim  |da'hols fwim WI-1 1
2;02.03 |she can't swim 'fijkeent swim '(ijk"a, fwim WI-1 1
2;02.03 |she can swim fijkeen swim a'fijk"s, fwim WI-1 1
2;03.03 {I'll swing on that slide |ajt swmandet'slajd  |?ej'swiggn'dxt’slaj |[WI-1 1
2;03.17 |swimming pool 'swimip,puwt 'Wintiig,p"iuwt WI-1 1
2;03.27 jit's a swing 1tsa'swiy 125'swiy) WI-1 1

N 2,04.29 |swim 'swim 'Wim WI-1 1




* Appendix C - Onset Clusters

s+Glide
Age Utterance IPATarget IPAActual Position | TL | CCMod | C2Mod| C1Del { C2Del | CCDel | Oth
2;05.25 |swimming swimming?| swiniy'swimip [fwinmine' fwiniin WI-1 1
2;05.25 |swimming swimming?| swimip'swimiy fwiniina'fwinily WI-1 1
2;05.25 |know how to swim  |nowhawtuw'swim  |now'hawt®uw fwim |WI-1 1
2;05.25 {1 wanna go on the aj,wanegowande'litat, |aj'wdnogowindelirat, | WI-1 1
little swing SWIn fwiy
2;05.25 jand Eric swing me en dexk'swmmij ‘En?ewk'fwin,mij WI-1 1
2;05.25 |a sweepy a'swijpij a'fwidbij WI-1 1
2;06.02 |a swing a'swiy 2'fwiy WI-1 1
2;06.02 |just swim (d3ast'swim o'dzrfwiim WI-1 1
30| S 19 0 5 0 0 1
17% | 63% 0% 17% | 0% 0% 3%
CcC 80%

6¥C
















