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CHAPTER 1. Introduction

1. Preliminaries

In speech communication, speakers usually make information new to listeners more
prominent in their utterances than information known to listeners. The new
information is known as the focus of the sentence. Speakers’ appropriate marking of
focus can assist listeners in processing the information efficiently, and is thus
helpful to speech comprehension (Birch & Clifton, 1995; Cutler, Daham, & Van
Donselaar, 1997). Focus-marking is thus an important ability for children to acquire
in the context of language development. This dissertation is a cross-linguistic study
on how Mandarin Chinese-speaking and Seoul Korean-speaking children develop
the capacity for prosodic focus-marking in their speech production.

Focus can be encoded by a range of linguistic means, such as the use of
particles (e.g., only, even), syntactic cues (e.g., cleft-construction, word order), and
prosody. This dissertation is only concerned with the prosodic aspect of focus.
Following many others, we use “prosody” to refer to both phonetic variation in pitch,
duration, and intensity, and phonological properties such as stress, pitch accent, tone,
and prosodic phrasing (e.g., Jun, 2005; Ladd, 1996).

The studies presented in this dissertation were carried out as a part of the
research programme “Get the focus right: a cross-linguistic study on prosodic
encoding of focus in children”!, founded by the Netherlands Organisation for
Scientific Research (NWO). This programme investigates the acquisition of
prosodic focus-marking in four languages: Mandarin Chinese, Seoul Korean,
Central Swedish and Standard Dutch (Hereafter, Mandarin, Korean, Swedish, and
Dutch). The overarching goal of the programme is to develop a comprehensive
theory of the acquisition of prosodic encoding of focus, from a typological
perspective, and with an emphasis on language-specificity and individual differences.
The programme consists of three sub-projects: a PhD project on the acquisition of
prosodic focus-marking in Mandarin and Korean (reported in the current
dissertation), another PhD project on the same topic but investigating Swedish and
Dutch (Romeren, 2016), and a longitudinal study on individual differences in the
development toward adult encoding of prosodic focus (A. Chen, 2014, 2016).

2. Motivation
Focus is prosodically marked in many (if not all) languages, but by varying means.

For example, in West Germanic languages such as English, Dutch, and German
(Féry, 1993; Gussenhoven, 1984; Ladd, 1996), focus can be marked via

! More information about this research programme (grant number 276-89-001) can
be found on the programme webpage at http://focus.wp.hum.uu.nl/.
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accentuation of the focal word (i.e., accenting the word with a pitch accent), while in
languages such as Japanese (Nagahara, 1994; Pierrehumbert & Beckman, 1988) or
Korean (Jun, 1993), focus can be marked via prosodic phrasing (i.e., prosodic
grouping of words). In addition, languages also differ greatly in prosodic systems.
For example, pitch is lexically contrastive in Mandarin, but not in other languages,
such as West Germanic languages or Korean. The questions that arise in the context
of language development are whether and, if so, how the differences in prosodic
focus-marking and prosodic systems between languages affect the acquisition of the
language-specific focus-marking system. More specifically, what is the path to
adult-like prosodic focus-marking like in different languages? Is the effort involved
in acquisition differ? How does the acquisition of prosodic focus relate to other
aspects of the prosodic system? This dissertation aims at finding the answers to
these questions.

For a long time, studies of acquisition of prosodic focus-marking have been
almost exclusively concerned with children acquiring a West Germanic language,
making cross-linguistic comparisons inherently limited. This dissertation approaches
this issue in two languages that are typologically different from each other and from
West Germanic languages: Mandarin and Korean. In so doing, the studies presented
in this dissertation will not only shed light on the acquisition of prosodic focus-
marking in Mandarin and Korean, but also enable a comparison of acquisition in
these languages to acquisition in a previously studied language, such as a West
Germanic language.

Mandarin and Korean differ in both prosodic systems and prosodic focus-
marking. Regarding their prosodic systems, they differ in the lexical contrastiveness
of pitch. Mandarin is a tone language, in which pitch movement is lexically
contrastive at word level (Chao, 1965). In this language, lexical use of pitch coexists
with sentence-level use of pitch. In contrast, Korean is described as an infonation
language. Pitch movement in Korean is not specific to a certain syllable or word, but
is aligned to larger prosodic units (e.g., Jun, 2005). As for prosodic focus-marking,
the two languages differ in the primary prosodic cues used in focus-marking.
Mandarin primarily (and very likely only) uses phonetic cues to mark prosodic focus.
That is to say, prosodic properties such as duration, pitch, and intensity are only
increased or reduced in a gradient fashion without causing a change in the
phonological category? (e.g., the tonal category in Mandarin) of words in focus-

2 We use “phonological category” as a general term for discrete variation in prosody.
For example, in Mandarin, it is the category of lexical tones (e.g., high level, rising,
low, and falling), while in Korean, it can be the category of prosodic units (e.g.,
Accentual Phrase, Intonation Phrase) or any other relevant classification such as the
type of prosodic boundaries (e.g., Accentual Phrase boundary, Intonation Phrase
boundary) and the distinction between prosodic phrasing (i.e., grouping of words)
and dephrasing (i.e., deletion of a prosodic phrasal boundary between words). In
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marking. In contrast, Korean uses both phonological means, (i.e., prosodic phrasing),
and phonetic means (i.e., gradient variation in duration, pitch, and intensity within
one phonological category) to mark focus, but primarily uses phonological means.

Given the above mentioned differences in prosodic systems and prosodic
focus-marking between Mandarin and Korean, we ask the overarching research
question:

How do the differences in prosodic systems and prosodic
focus-marking between Mandarin and Korean shape the
developmental paths to adult-like prosodic focus-marking in
the two languages?

The overarching research question is operationalised in two specific research
questions. One taps into the lexical use of pitch in Mandarin but the lack of it in
Korean, and the other taps into the relative importance of the prosodic focus-
marking cues in each language:

Research question I: Does the lexical use of a prosodic
parameter (i.e., pitch in Mandarin) influence the acquisition
of the same parameter used for focus-marking?

Research question II: Does the relative importance of
prosodic focus-marking cues in a language influence the
acquisition of these cues?

The effects of these factors (i.e., the lexical use of a prosodic parameter and the
relative importance of a prosodic focus-marking cue) are expected to manifest in
both the rate and route of the acquisition of the prosodic focus-marking cues. For the
rate of acquisition, we expect to observe evidence such as the age at which children
start to use a prosodic focus-marking cue, and the age by which their use of this cue
is fully adult-like (or approaches adult-like form). For the route of acquisition, we
expect to observe evidence like in what order children acquire the use of the
prosodic focus-marking cues in a language.

To address the above research questions, we have conducted parallel
studies on the acquisition of prosodic focus-marking in Mandarin-speaking and
Korean-speaking children. In the rest of this chapter, we provide the background
literature of the studies. We first introduce the concepts of focus and focus types,
and then briefly introduce prosodic encoding of focus across languages (Section 3).

West Germanic languages, it can be the division between the presence and absence
of a pitch accent (i.e., accenting vs. not accenting or de-accenting a word), or the
type of pitch accent (e.g., rising vs. falling).
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Next, we discuss the acquisition of prosodic focus-marking in previous studies
(Section 4). What follows is a review of the most relevant studies on prosodic focus-
marking in adult speech in Mandarin and Korean (Section 5). Finally, we put
forward our hypotheses about the acquisition of prosodic focus-marking in children
acquiring the two languages (Section 6). Before closing this chapter, we draw the
outline of the dissertation (Section 7).

3. Focus, focus types, and prosodic encoding of focus

Focus is a term used in theories of information structure or information packaging
(Chafe, 1976). Information structure/packaging concerns how information is
presented rather than the information itself. It reflects the speaker’s assumption of
what is known (i.e., given) and what is unknown (i.e., new) to the listener
(Lambrecht, 1994; Vallduvi & Engdahl, 1996). The given-new distinction has been
discussed in two dimensions in the literature: referential givenness-newness and
relational givenness-newness (Gundel & Fretheim, 2004).

Referential givenness-newness is concerned with the information status of
referents, and involves the “relation between a linguistic expression and a
corresponding non-linguistic entity in the speaker/hearer’s mind, the discourse
(model), or some real or possible world” (Gundel & Fretheim, 2004, p. 2). In this
sense, the information status of a referent in a discourse is determined by the
listener’s attention state and knowledge about the entity being referred to. This
entails that the speaker packages information in his/her utterance according to what
is known (or given) and what is unknown (or new) to the listener. For example, the
information in (1) is properly packaged, but in (2) it is not, because the second
clause in (2) introduces “a rabbit” as new information which has actually been given
in the first clause and thus should have been known to the listener. Moreover,
referential givenness-newness is not necessarily a property of linguistic
representation (Gundel & Fretheim, 2004). For example, an item that has not
appeared in the conversation can have been visually presented to the listener, and
thus can be referentially given. According to Chafe (1987), a referent that is in the
listener’s focus of consciousness is given, a referent that is in the listener’s long term
memory but is not active is new, and a referent that is in the listener’s peripheral
consciousness is accessible.

(1)  Look! A rabbit, and the rabbit throws a book.
(2)  Look! A rabbit, and a rabbit throws a book.

Relational givenness-newness, by contrast, “involves a partition of the
semantic/conceptual representation of a sentence into two complementary parts, X
and Y, where X is what the sentence is about ... and Y is what is predicated about
X ... Xis given in relation to Y ... Y is new in relation to X” (Gundel & Fretheim,
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2004, p. 2). For example, in (3B), “rabbit” is relationally given while “book” is
relationally new. In the literature, this partition is also known as topic-focus, topic-
comment, theme-rheme, etc. (e.g., Vallduvi & Engdahl, 1996).

(3)  A3: Look! A rabbit, and it throws something.
What does the rabbit throw?
B: The rabbit throws a [book].

Relational newness and referential newness are logically independent as pointed out
by Gundel and Fretheim (2004). A referentially new item can be relationally given
(or topical). For example, in (4) “gardening” can be referentially new to the listener,
but it is relationally given or topical in the sentence (A. Chen, 2015). On the other
hand, a relationally new word in a sentence can be referentially given or accessible,
such as “book” in (5B).

(4)  As for gardening, it is the pastime of many villagers
here. (taken from A. Chen, 2015)

(5)  A: The rabbit has a book and a pen, and it throws one
of them. What does the rabbit throw?
B: The rabbit throws the [book].

Focus is a term that has been used to express varied concepts which are usually
related to newness (e.g., Krifka & Musan, 2012). There is no agreed-upon definition
for it. Based on the two dimensions of givenness-newness, Gundel and Fretheim
(2004) refer to relationally new information as “information focus”, for it is the
information predicted about the topic. In the current study, we analyse the
information structure of sentences from the perspective of relational givenness-
newness. Following many others (e.g., Gundel & Fretheim, 2004; Krifka & Musan,
2012), we refer to relationally new information as focus. We define relationally
given information as non-focus, which can either precede the focal constituent (pre-
Jfocus) or follow it (post-focus). Further, there are different types of focus. On the
one hand, focus can differ in the size of the focal constituent (e.g., Gussenhoven,
2004, 2007), which leads to the distinction between narrow focus on a word or
words, like “book” in (3B), and broad focus over a larger constituent such as a
phrase or a whole sentence, like (6B). On the other hand, a focal constituent can also
be contrastive. It can be an alternative to a piece of aforementioned information such
as “book” in (5B), or be a direct rejection of a piece of information introduced
previously, like “book™ in (7B). Whereas in both conditions the focal items are

3 “A” refers to “Speaker A”, and “B” refers to “Speaker B” in the examples.
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regarded as being in contrastive focus, the latter is also referred to as corrective
focus (Gussenhoven, 2004). Contrastive focus is typically narrow in constituent size.

(6)  A: What happens?
B: [A rabbit throws a book].

(7)  A: Does the rabbit throw a pen?
B: The rabbit throws a [book].

With respect to prosodic encoding of focus, generally speaking, a word is usually
produced with more prosodic prominence* in narrow focus and contrastive focus
than when not in focus or in broad focus. Contrastive focus can have additional
prosodic prominence compared to (non-contrastive) narrow focus (e.g.,
Gussenhoven, 2004). However, as mentioned earlier, there are considerable
differences between languages in how prosodic prominence is realised in production.
Some languages (e.g., Mandarin and Cantonese) exclusively vary prosodic
properties, such as pitch and duration, in a gradient fashion without making
phonological changes to realise prosodic prominence and to mark focus (e.g., Xu,
1999). We define this way of prosodic focus-marking as phonetic focus-marking,
following A. Chen (2009, 2011a, 2012). For example, in Mandarin, words are
realised with the tonal identity unchanged but with a longer duration and wider pitch
span in narrow focus than in non-focus and broad focus (e.g., Shih, 1988; Xu, 1999;
Y. Chen & Braun, 2006). In contrast, some other languages mark prosodic focus
primarily via phonological means; that is, via making coarse-grained changes in
pitch and duration which cause changes in the perceived phonological category (See
A. Chen 20125 for a review). For example, in English, Dutch, and German, speakers
can either accent words with certain types of pitch accents (e.g., rising vs. falling) or
not accent words for focus-marking purposes (e.g., A. Chen, 2009, 2011a; Baumann,
Becker, Grice & Miicke, 2007; Baumann, Grice, & Steindamm, 2006; Gussenhoven,
2004, 2007; Hanssen, Peters & Gussenhoven, 2008); in Swedish, speakers can
assign or not assign a high tone to words for such purposes (Bruce, 2007; Romeren,
2016); in Korean, speakers can group or not group words into prosodic phrases for
such purposes (Jun, 1993; Jun & Lee, 1998; but see Y.C. Lee & Xu, 2010). In

4 We use “prominence” as a term to describe the characteristics of prosody in
production in a relative sense. A word is considered as “more prominent” when it
has an increased value in a certain prosodic parameter in one condition than in
another condition.

3 Note that some researchers take an exclusively phonetic approach in their analysis
of prosodic focus-marking (e.g., Eady & Cooper, 1986; Xu & Xu, 2005, on English).
We refer the reader to A. Chen (2012) for a discussion on possible limitations of this
approach.
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addition, some of these languages can also make phonetic changes within a
phonological category for focus-marking purposes. For example, in Dutch, when
both focused and non-focused sentence-initial words are frequently realised with a
H*L pitch accent (i.e., a falling accent with the fall beginning in the stressed
syllable), focused words are produced with a longer duration and lower minimum
pitch than non-focused words (A. Chen, 2009). Similar situations have been reported
for German and Korean (Baumann et al, 2006; Jun & Lee, 1998).

4. Past work on the acquisition of prosodic focus-marking

As mentioned earlier, studies on the acquisition of prosodic focus-marking have
been mainly concerned with children speaking a Germanic language like English,
Dutch, or German, and more recently Swedish. Before reviewing the most relevant
studies on acquisition, we will first depict how adult speakers of these languages
vary prosody for focus-marking purposes, because the adult-form of prosodic focus-
marking is the target of acquisition.

4.1 Prosodic focus-marking in Germanic languages

In English, Dutch, and German, adult speakers primarily use phonological cues (i.e.,
accentuation and accent type) to mark prosodic focus. Regarding effect of narrow
focus, speakers usually accent a focal word but not accent (or de-accent) a post-focal
word; they often accent a pre-focal word for rhythmical reasons. (e.g., Féry, 1993;
Ladd, 1996; Gussenhoven, 1984, 2004; A. Chen, 2011a). As for accent types, the
falling accent H*L is preferred for both focal and pre-focal accented words (e.g.,
Féry, 1993; Ladd, 1996; Gussenhoven, 2004, A. Chen, under revision), though other
pitch accents are also observed in these languages. Regarding the effect of focus
types, Féry (1993) found no distinction between narrow focus and broad focus in the
use of the H*L pitch accent in sentence initial position in German speakers’
production. Baumann and colleagues (Baumann et al, 2006; Baumann et al, 2007)
observed a considerable overlap of the use of pitch accents (i.e., prenuclear accent,
downstepped nuclear accent (!H*), and early peak accent (H+!H*)) across focus
types (i.e., broad focus, narrow focus, and contrastive focus) in German, though
there are some differences in the frequency of the three types of pitch accents. There
is no one-to-one mapping between focus type and accent type in these languages.
Speakers also vary duration- and pitch-related phonetic cues to mark focus
when phonological cues do not suffice in these languages. Regarding the effect of
narrow focus, speakers produce focal words with more prominence in pitch (e.g., a
lower minimum pitch) and duration (e.g., a longer word duration, syllable duration,
and vowel duration) than non-focal words (A. Chen, 2009, on Dutch). Concerning
the effect of focus types, speakers produce words with more prominence in pitch
(e.g., a higher maximum pitch, changed pitch peak alignment) and duration in
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narrow focus than in broad focus (Hanssen et al., 2008, on Dutch; Baumann et al.,
2007, on German). They also produce words with a later peak alignment and a
higher mean pitch in contrastive focus than in narrow focus in German (Baumann et
al, 2007), and produce words with a higher pitch peak in contrastive focus than in
narrow focus in Dutch (Hanssen et al., 2008).

In Swedish, a language from the North Germanic group, a different
phonological cue is used to mark focus than in West Germanic languages. With
respect to the effect of narrow focus, narrow focus in Swedish is realised by
assigning a separate prominence-marking high tone to the end of the focal word,
causing the original lexical pitch accent, either HL* (i.e., a falling accent with an
early alignment of the “fall” to the stressed syllable; referred to as “accent 1) or
H*L (i.e., a falling accent with a late alignment of the “fall” to the stressed syllable;
referred to as “accent 2”), to change to HL*H or H*LH respectively (e.g., Bruce,
2007; Romgren, 2016). The post-focal and pre-focal words are usually produced
without this final high tone (e.g., Romeren, 2016). Regarding the effect of focus
types, the prominence-marking high tone occurs more frequently in narrow focus
than in broad focus, and occurs with a similar frequency in narrow focus and
contrastive focus (Romeren, 2016).

To sum up, in the aforementioned Germanic languages, adults use
language-specific phonological cues to mark focus. Phonological cues do not always
suffice for distinguishing focus from non-focus (e.g., A. Chen, 2009, on Dutch) or
different types of focus (e.g., Féry, 1993, on German). Evidence from Dutch (A.
Chen, 2009; Hanssen et al., 2008) and German (Baumann et al, 2007) showed that
when phonological cues do not distinguish focus conditions, gradient cues can be
used for such purposes.

4.2 The acquisition of phonological focus-marking in Germanic languages®

In West Germanic languages, children acquire the use of the phonological focus-
marking cue, accentuation, at an early age. Hornby and Hass (1970) was the earliest
study on the realisation of focus in English-speaking children. In this study three- to
four-year-olds were asked to describe some picture pairs in which the second
pictures differed from the first ones in the subject, the action (verb) or the object,
and the sentences were all elicited by “what’s happening” questions, as in (8). In
each pair of sentences produced, the new item introduced in the second sentence was
the target word (e.g., “dog”), and it was contrastive to its counterpart in the first

© A similar selection of studies was reviewed in A. Chen (2015) but with a focus on
children’s use of prosody in reference. This sub-section is an adapted version of the
review, but centres on children’s use of prosody in different focus conditions, and
includes the following two more recent studies: Griinloh, Lieven, & Tomasello
(2015) and Romeren (2016).
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sentence (e.g., “cat”). We thus treated the target words as being in contrastive focus’.
It was found that the target words were very frequently accented in the children’s
production, indicating that English-speaking children used prosody phonologically
to mark contrastive focus at the age of three to four. Using a similar picture-
describing method, MacWhinney and Bates (1978) examined the production of
English-speaking children aged three to five. It was found that the children used
accentuation to mark contrastive focus at the age of three, and their use of
accentuation still increased from three to five years old.

(8) A8 What’s happening in the picture?
B: A girl pets a cat.
A: What’s happening in the picture?
B: A girl pets a [dog].

Wells, Peppé, and Goulandris (2004) investigated English-speaking children’s
intonation development from the age of five to thirteen. They examined how
children used accentuation to mark contrastive focus in “adjective + noun” phrases.
The child was offered a picture that was not the one he/she needed, and thus he/she
had to make a correction, either on a sentence-medial colour word, as in (9a), or on a
sentence-final object, as in (9b). The accent of each target word was evaluated as
right, wrong, or ambiguous. It was found that the five-year-olds had more wrong and
ambiguous accents than the older children in producing the sentence-medial colour
words. Further, the wrong productions were mainly caused by wrongly un-accenting
a colour word that should have been marked with contrastive focus, but were rarely
caused by wrongly accenting a colour word that should have been non-focused. This
study showed that English-speaking children’s use of accentuation for focus-
marking purposes in certain syntactic constructions still developed from the age of
five to the age of thirteen.

(9) a. A:How about a green bike?
B: I want a [white] bike.

7 In some studies reviewed in this section (i.e., Griinloh et al., 2015; Hornby & Hass,
1970; MacWhinney & Bates, 1978; Wonnacott & Watson, 2008), target sentences
were elicited by broad focus questions (e.g., “what’s happening?” or “what
happened?”’), which rendered the whole sentence in broad focus. However, the target
word in an answer sentence may be contrastive to a counterpart in a preceding
sentence. In such cases, we take the answer sentence as containing contrastive focus
on the target word, following A. Chen (2015).

8 In the examples in this section, “A” is the experimenter, and “B” is the participant.
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b. A: How about a black boat?
B: I want a black [bus].

A. Chen (2009, 2011a, 2011b) examined how Dutch-speaking four- to eight-year-
olds used prosody to mark narrow focus as compared to adults. A picture-matching
game was used to elicit the semi-spontaneous production of SVO sentences from the
children. The experimenter showed the child a picture and asked a “who” or “what”
question based on the picture, as in (10A). A visual robot gave the child the answer
through a headphone using a voice lacking sentence-level prosody. The child then
reproduced the answer with his/her own prosody, as in (10B).

(10)  A: Who protects the forest? /
What does the fox protect?
B: The fox protects the forest.

The sentence-initial words in narrow focus elicited via “who” questions were
compared to the same words in pre-focus elicited via “what” questions. Similarly,
the sentence-final words in narrow focus and post-focus were also compared. It was
found that Dutch-speaking children frequently accented the sentence-initial and final
words in narrow focus at the age of four to five, similar to adults. Different from the
aforementioned studies on English, A. Chen (2011a, 2011b) further examined
children’s varying of accent types for focus-marking purposes in Dutch. She found
that children showed adult-like preference for the H*L pitch accent for sentence-
initial focus and pre-focus at the age of four to five, but only showed such
preference for sentence-final focus by the age of seven to eight. The results revealed
that Dutch-speaking children were adult-like in accentuation at the age of four to
five, but only became fully adult-like in the choice of accent type by the age of
seven to eight in the marking of narrow focus.

A more recent study on German showed an early but not fully adult-like use
of accentuation and accent type for focus-marking purposes in young children.
Griinloh, Lieven, and Tomasello (2015) studied the prosodic marking of broad focus
and contrastive focus in sentences produced by German-speaking two- and three-
year-olds. In this study, the children were asked to answer broad-focus questions by
describing sequences of pictures, as in (11a). The target words (e.g., “the bee” in
(11a)) were thus in broad focus, though first showed up as referentially new
information, and then as referentially given information. The same target word was
then elicited as a correction to a wrong remark by the experimenter, as in (11b), and
thus was in contrastive focus.
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(1) a. ......
A: What’s happening next?
B: [The bee has come].
A: What’s happening next?
B: [The grasshopper hugs the bee].
b. ...

A: Look, X is running away!
B: No, that was the [bee].

It was found that the children accented the words most frequently with a high pitch
accent (H*), and sometimes with a low pitch accent (L*) when the words were in
broad focus and referentially new, similar to the adults. However, they accented the
words more frequently with a high pitch accent and de-accented the words less
frequently than the adults when the words were in broad focus but referentially
given, and this tendency was stronger in the two-year-olds than in the three-year-
olds, suggesting a development in the use of accentuation in marking broad focus
from the age of two to three. In the contrastive focus condition, the children
accented the words most frequently with a high pitch accent, and sometimes with a
low pitch accent, different from the adults, who accented half of the words with a
high pitch accent and the other half with a low pitch accent. Thus, by the age of
three, German-speaking children are adult-like in the use of accentuation and accent
type in marking broad focus, but only when the focal word is referentially new; their
choice of accent type in marking contrastive focus is not yet adult-like.

Similar to children speaking West Germanic languages, Swedish-speaking
children use the language-specific phonological cue (i.c., the prominence-marking
high tone) to mark focus at an early age (Romeren, 2016; Romeren & Chen, 2015).
Romeren (2016) examined how four- to eleven-year-olds used prosody to
distinguish focus from non-focus and to distinguish different types of focus in
Swedish, using an adapted version of the picture-matching game from A. Chen
(2009, 2011a, 2011b). In the game, the experimenter showed the participant a
picture of a simple scene in which one element was missing, like the subject, the
object, the action (verb), or all the elements. The experimenter asked a narrow-focus
question or a broad-focus question, or made a contrastive-focus-eliciting remark
about the missing information. The participant then answered the question or made a
correction according to a picture in which all elements were provided, as in (12).
Regarding the effect of narrow focus, it was found that the children predominantly
used the prominence-marking high tone in narrow focus, and predominantly avoided
this tone in pre-focus and post-focus, similar to adults. However, while the seven to
eleven-year-olds performed in line with the adults, the four- to five-year-olds
showed a weaker distinction between narrow focus and post focus in sentence-
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medial position, different from the adults. As for the effect of focus types, children
used the prominence-marking high tone more frequently in narrow focus than in
broad focus, and used this cue with a similar frequency in narrow focus as in
contrastive focus at the age of four to five, similar to adults. However, children used
this cue in narrow focus and contrastive focus with lower frequency than adults at
the age of four to five, and became adult-like in terms of frequency by the age of
seven to eight. Thus, in Swedish, children’s use of the phonological focus-marking
cue is already close to adult-like by the age of four to five, though it is still
developing between the ages of five to seven or eight.

(12) A: What is the frog hiding? /
What is happening in the picture? /
I guess: The frog is PAINTING the flower.
B: The frog is hiding the flower.

From the above reviewed studies, we can see that children have started to use
accentuation and accent type to mark focus in English, Dutch, and German and to
use prominence-marking high tone to mark focus in Swedish at the age of three to
five (A. Chen, 2011a, 2011b; Griinloh et al., 2015; Hornby & Hass, 1970; Romeren,
2016; Wells et al., 2004), though the use of these cues is still developing after the
age of five (e.g., A. Chen, 2011a, 2011b; Wells et al., 2004).

4.3 Phonetic focus-marking in children

Children speaking West Germanic languages were also found to use duration- and
pitch-related phonetic cues to mark focus when phonological cues do not serve the
purpose well. Wonnacott and Watson (2008) studied the prosodic realisation of
contrastive focus by English-speaking three- to four-year-olds. In this study, the
children were asked to answer the questions “(and then) what happened?” via
describing pairs of video scenes in pairs of SVO sentences, as in (13a). The target
word was the subject in the second answer sentence. It was either non-contrastive to
the subject in the first answer sentence, like in (13a), or contrastive to the subject in
the first answer sentence and referentially given, as in (13b), or new, as in (13c). The
target words analysed were all produced with a high pitch accent. It was found that
the contrastive words, including those both referentially given and new, had a higher
maximum pitch and intensity than the non-contrastive words, while the words in the
two contrastive conditions did not differ in maximum pitch or intensity. These
findings on children were similar to comparable findings on English-speaking adults
(Watson, Arnold, & Tanenhaus, 2005, as cited by Wonnacott & Watson, 2008).
However, the children did not use duration for such distinctions, different from the
adults. The results imply that English-speaking children have acquired the use of the
maximum pitch and intensity, but not duration, to mark contrastive focus by the age
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of three to four. The referential givenness-newness of the contrastive words are not
distinguished via the gradient phonetic cues in English-speaking children or adults.

(13) a. A: What happened?
B: The lion hit the giraffe.
A: And then what happened?
B: The lion hit the elephant.

: What happened?

: The giraffe hit the lion.

: And then what happened?
: The lion hit the elephant.

o > W >

: What happened?

: The elephant hit the giraffe.
: And then what happened?

: The lion hit the elephant.

W w P

A. Chen (2009) examined the use of phonetic cues in focus-marking in Dutch-
speaking children. Having found that sentence-initial focus and pre-focus were both
realised frequently with the H*L pitch accent in Dutch (A. Chen, 2011a, 2011b), A.
Chen (2009) further investigated the phonetic differences between the focal and pre-
focal words with the H*L pitch accent. The four- to five-year-olds did not use pitch
or duration to distinguish focal from pre-focal words with the H*L pitch accent,
different from the adults who used a lower minimum pitch, longer vowel duration,
syllable duration and word duration for the focal words than for the pre-focal words
with the H*L pitch accent. The children can vary pitch but not duration to
distinguish focal from pre-focal words by the age of seven to eight. The results
indicate that Dutch-speaking children’s use of phonetic cues for focus-marking
purposes starts after the age of five, and the use of pitch presents at the age of seven
to eight, earlier than the use of duration.

Given that Dutch-speaking children at the age of four cannot use pitch to
mark (non-contrastive) narrow focus (A. Chen, 2009), whereas English-speaking
children at this age can use pitch to mark contrastive focus (Wonnacott & Watson,
2008), we speculate that the early use of pitch in English may be related to the
expression of contrast.

Similar to English-speaking children, German-speaking children were
found to exploit pitch to encode contrastive focus at an early age. In a previously
mentioned study, Griinloh et al. (2015) analysed the use of pitch span for focus-
marking purposes in German-speaking two to three-year-olds. They found that the
three-year-olds used a wider pitch span for the words in contrastive focus than the
(referentially new) words in broad focus, different from the adults, who did not
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make such distinction. However, the pitch span difference observed in the three-
year-olds’ production might be caused by the fact that they produced a slightly
higher proportion of words with high pitch accent in contrastive focus condition
(about 90%) than in broad focus condition (about 85%). We thus take the findings as
a weak evidence showing an early but un-adult-like use of pitch span in marking
contrastive focus by German-speaking children at the age of three.

German-speaking children’s use of pitch in marking contrastive focus after
the age of three was studied in Miiller, Hohle, Schmitz, and Weissenborn (2006).
The participants were four- to five-year-olds and adults. They were asked to listen to
short stories based on comic strip pictures, and then answered a “what” or “who”
question by re-producing an answer-sentence provided without sentence-level
prosody, as in (14). The target words were the sentence-initial and sentence-final
nouns in the answer sentences. The focal target words in answer to the WH-word
were contrastive and the pre-focal and post-focal target words were weakly
contrastive to the counterparts in the first sentence produced by the experimenter.
The sentence-initial words in contrastive focus elicited via “who” questions were
compared to the same words in pre-focus elicited via “what” questions. Similarly,
the sentence-final words in contrastive focus and in post-focus were also compared.
It was found that the four- to five-year-olds produced the words in contrastive focus
with a higher mean pitch than those in pre-focus and post-focus in the same
utterance position, similar to the adults, though it was not clear to us whether the
differences in mean pitch were caused by the presence of accentuation in contrastive
focus but its absence in the pre-focal and post-focal conditions. Thus, we take the
findings as weak evidence showing that German-speaking children may vary mean
pitch in a gradient fashion to mark contrastive focus at the age of four to five.

(14) A: Eva wants to bake cookies. What does Peter bake?
(OR: Eva wants to bake cookies. Who bakes a cake?)
B: Peter bakes a cake.

From the above reviewed studies, we can see that children at the age of three to five
do not vary pitch in a gradient fashion to mark narrow focus in Dutch (A. Chen,
2009), but use pitch to mark contrastive focus in English when phonological cues do
not suffice (Wonnacott & Watson, 2008). The weak evidence from German also
suggested that children use pitch to mark contrastive focus at this age (Miiller et al.,
2006), in line with the findings on English. The early use of pitch in English and
German may be related to the expression of contrast. However, children are not able
to vary duration for focus-marking purposes in English at this age when
phonological cues do not suffice (Wonnacott & Watson, 2008), and the use of
duration for such purposes is not acquired in Dutch even by the age of eight (A.
Chen, 2009).
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4.4 Summarising the acquisition of prosodic focus-marking

The reviews in sections 4.2 and 4.3 show that the use of language-specific
phonological focus-marking cues are largely adult-like by the age of five in
Germanic languages. The use of phonetic cues for focus-marking purposes in the
absence of sufficient phonological cues tends to be acquired later than the use of
phonological cues in West Germanic languages. Among the phonetic focus-marking
cues, the use of duration tends to be acquired later than the use of pitch for the same
focus-marking purposes (A. Chen, 2009; Wonnacott & Watson, 2008).

5. Prosodic focus-marking in Mandarin and Korean

Before we propose the hypotheses and predictions on the acquisition of prosodic
focus-marking in Mandarin-speaking and Korean-speaking children, we first discuss
the prosodic encoding of focus in detail in Mandarin-speaking and Korean-speaking
adults in this section.

5.1 Prosody and prosodic focus-marking in Mandarin
5.1.1  Prosody in Mandarin

Mandarin is a tone language, in which each word in an utterance carries one of the
four lexical tones’, and the tones distinguish words (Table 1) (e.g., Lin, 2007). The
four tones are primarily identified by pitch movements (Figure 1). Chao (1965) used
a 5-point scale to describe pitch movements of tones, with 5 indicating the highest
pitch and 1 indicating the lowest, as shown in the “pitch value” column in Table 1.
Tone 1 is a high level tone, and its pitch stays at the highest level of 5. Tone 2 is a
high rising tone, with its pitch starting at the mid-level of 3 and going upward till the
highest level of 5. Tone 3 is realised as a low dipping tone when produced in
isolation or in phrase final position, with the pitch starting from the half-low level of
2 and going even lower to the lowest level of 1 before rising up to the half-high level
of 4. It is realised with only the low falling part before Tone 1, Tone 2 or Tone 4.
When produced before another Tone 3, it is realised as a rising tone, which however,
has a slightly lower overall pitch level than the canonical rising tone, Tone 2 (e.g.,
Peng, 2000). Tone 4 is a high falling tone, with the pitch moving from the highest
level of 5 to the lowest level of 1 (Chao, 1965; Lin, 2007). In addition to pitch
movements, the four tones differ marginally in other dimensions such as duration
and amplitude (See details in Fu & Zeng, 2000; Xu, 1997). These properties can

° In addition to the four tones, there is also a neutral tone, which is also described as
a weak tone in Mandarin, and it occurs in an unstressed short syllable (e.g., Lin,
2007).
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assist native listeners in identifying tones when pitch information is not available
(e.g., S. Liu & Samuel, 2004; Whalen & Xu, 1992). When produced in continuous
speech, a tone influences the realisation of the following tone (known as the
“carryover effect”) and the preceding tone (known as the “anticipatory effect”) (See
detailed description of tonal effects in Xu, 1994, 1997, 2004).

Table 1. The four tones in Mandarin (adapted from Lin, 2007, p. 89)

Tone number  Pitch pattern Pitch value Example
Tone 1 high level 55 ma “mother” Y
Tone 2 high rising 35 ma  “hemp”  Jik
Tone 3 low falling (-rising) 21 (-4) md  “horse” L
Tone 4 high falling 51 ma “to scold” %

160 Tone 1
----- Tone 2

140
.......... Tone 3
Tone 4

120

fy(Hz)

100

80 -

Normalized time (%)

Figure 1. The mean FO contours (averaged over speakers and tokens; n=48) of four
Mandarin tones in the monosyllable /ma/, produced in isolation (taken from Xu,
1997, p. 67).

5.1.2  Prosodic focus-marking in Mandarin

Many studies have investigated the interface between prosody and information
structure in Mandarin and covered a range of issues, such as the interaction of focus
and tone (e.g., Xu, 1999; Y. Chen & Gussenhoven, 2008), the interaction of focus
and sentence type (e.g., declaration, question, and confirmation) (e.g., F. Liu & Xu,
2005; Shih, 2004), the realization of post-focus (e.g. S. Chen, Wang, & Xu, 2009;
Shih, 1997; Xu, 2011; Xu, Chen, & Wang, 2012), and the prosodic distinction of
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information structural categories such as referential givenness-newness (Ouyang &
Kaiser, 2015), theme and rheme (Y. Chen & Braun, 2006), and topic and focus
(Wang & Xu, 2011). In the following, we will review the most relevant studies on
the prosodic realisation of narrow focus, broad focus and contrastive focus.

The realisation of narrow focus in Mandarin was analysed in a
comprehensive way in Xu (1999). In this study, the target sentences were a set of
short SVO sentences with varied tones in the subject, verb and object positions.
They were elicited with narrow focus on the sentence-initial subject, sentence-
medial verb and sentence-final object, and with broad focus on the verb-object
phrase via a set of WH-questions, as in (15). Eight native speakers read the
questions and target sentences repeatedly. With regard to the realisation of narrow
focus in comparison to non-focus, detailed acoustical analysis showed that the
sentence-medial words'® had a longer duration, a wider pitch span or a higher pitch
level (for the Tone 1 words), and a higher maximum pitch in narrow focus than in
pre-focus and post-focus. The minimum pitch of the Tone 2 and Tone 4 words!' was
lower or marginally lower in narrow focus than in pre-focus. In addition, the
maximum pitch was raised to a larger degree than the minimum pitch was lowered
in the focused Tone 2 and Tone 4 words, implying that the pitch span expansion in
the two tones was primarily caused by the rising of the maximum pitch.

(15) A: Who touches kitty? /
What does kitty do to kitty? /

What does kitty touch? /
What does kitty do?

B: maol?mil  mol maolmil
Kitty touches kitty

The effect of narrow focus in comparison to non-focus was also discussed in a
subsequent study by Y. Chen and Braun (2006). The target words were twelve

10 Xu (1999) performed detailed acoustical analysis for the words in all three
sentence positions. Here we only summarise the results from the sentence-medial
monosyllabic verbs (in three tones: Tone 1, Tone 2, and Tone 4) in detail, because
these results are most comparable to the Mandarin data in Chapter 2 of this
dissertation in which sentence-medial monosyllabic words were used as targets. The
results obtained in the other two sentence positions were largely consistent with the
findings obtained sentence-medially.

"' Tone 1 and Tone 3 were not included in the analysis of the minimum pitch in Xu
(1999).

12 The digits immediately following the Pinyin (i.e., romanised Chinese characters),
represent tones.



18  Chapter 1

disyllabic names, with either a “T2T4 (i.e., Tone 2—Tone 4)” or a “T4T2” tonal
combination. They were elicited sentence initially as subject-nouns in pre-focus
(referred to as “theme background”), as in (16a) and in narrow focus (referred to as
“rheme focus”), as in (16b). Ten native speakers read the question-answer pairs
repeatedly. It was found that the words had a longer duration and a wider pitch span
for both syllables in narrow focus than in non-focus, consistent with previous
findings based on sentence-medial monosyllabic words in Xu (1999). Thus, narrow
focus is encoded with more prominence in duration and pitch than non-focus.

(16) a. A: What did Mona rent?
B: Mona rented [a car].

b. A: Who rented a car?
B: [Mona] rented a car.

The realisation of narrow focus in comparison to broad focus was investigated in an
early study by Shih (1988). In this study, disyllabic target words with different tones
on the first syllable (i.e., “jinl tianl (today)”, “ming2 tianl (tomorrow)”, “mei3
tianl (everyday)”, “houd tianl (the day after tomorrow)”) were embedded in a
sentence, as in (17). Each sentence was read repeatedly as a plain statement (i.e.,
arguably similar to broad focus) and then with narrow focus on the target word. It
was found that the words had an expanded pitch span (with the highest pitch being
higher and the lowest pitch being lower or unchanged), a longer duration and a
higher intensity in narrow focus compared to broad focus. Shih’s findings were
supported by Xu (1999), based on acoustical and statistical analyses. In Xu (1999),
words had a longer duration, a wider pitch span, and a higher maximum pitch in
narrow focus than in broad focus. Subsequent studies by Xu and colleagues on
Mandarin showed consistent findings on the encoding of narrow focus in
comparison to broad focus when the latter was changed to a whole-sentence broad
focus (S. Chen et al, 2009; Xu, 2011; Xu et al, 2012). Thus, focus types differing in
the size of focal constituent are prosodically distinguished in Mandarin read speech.

(17) Lao3 Wang2 TARGET yao4 mai3 yu2
Lao Wang TARGET wants tobuy fish

As for the effect of contrastive focus, Y. Chen and Gussenhoven (2008) compared
the prosodic marking of contrastive focus to non-focus (referred to as “Emphasis”
and “NoEmphasis” respectively). In this study, the target words were monosyllabic
words in four tones, embedded in sentences like in (18a). To elicit a word in
contrastive focus, a target sentence labelled with “correct information” was
presented on a computer screen to the speaker; a second sentence differing from the
target sentence only in the target word was then presented, and it was labelled with
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“incorrect information”, as in (18b). The speaker was instructed to correct the
second sentence, by producing the target sentence. To elicit a word in pre-focus, a
question eliciting focus on the sentence-final words was asked, as in (18c). Five
native speakers produced the sentences. It was found that the words had a longer
duration, a wider pitch span, and higher maximum pitch in contrastive focus than in
pre-focus; the minimum pitch only tended to be lower in contrastive focus than in
pre-focus, suggesting that the focus-induced pitch span expansion was mainly
caused by the rise of the maximum pitch, similar to the findings in Xu (1999).
Contrastive focus is thus encoded with more prominence in duration and pitch than
non-focus.

(18) a. Zhoulbinl shuol shuol TARGET nan2 hen3 duol
Zhoubin said that to say TARGET is more difficult.

b. (Correct) Zhoubin said that to say miaol is more difficult.
(Incorrect) Zhoubin said that to say da3 is more difficult.

c. What did Zhoubin say about saying the word miaol?
Zhoubin said that to say miaol is [more difficult].

Regarding the difference between contrastive focus and narrow focus, Y. Chen and
Braun (2006) compared the prosodic realisation of sentence-initial disyllabic words
in narrow focus, as in (19a), and in contrastive focus (referred to as corrective rheme
focus), as in (19b). It was found that there was no durational difference between the
words in these two conditions. As for pitch measurements, the disyllabic T4T2
words had a wider pitch span in both syllables in contrastive focus than in narrow
focus; no difference was found between the two conditions in pitch span in the T2T4
words, though the second syllable had a higher maximum pitch in contrastive focus
than in narrow focus.

(19) a. A: Who rented a car?
B: [Mona] rented a car.

b. A: Martin rented a car?
B: [Mona] rented a car.

The prosodic realisation of contrastive focus compared to narrow focus was also
studied in semi-spontaneous speech in a subsequent study by Greif (2010). In this
study, disyllabic target words (names) with certain tonal combinations (i.e., T2T2,
T3T2 and T4T4) were elicited sentence-initially in narrow focus, as in (20a), and
contrastive focus, as in (20b). Six female native speakers answered the questions
based on pictures. It was found that there was no significant difference between
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contrastive focus and narrow focus in pitch span or duration, though the words in
contrastive focus tended to be longer than in narrow focus. Hence, contrastive focus
and narrow focus seem to differ slightly in pitch in read speech, but not in semi-
spontaneous speech.

(20) a. A: Who has the watermelons?
B: [Ma long] has the watermelons.

b. A:Is it Milo who has the watermelons?
B: [Ma long] has the watermelons.

To sum up, in Mandarin, a word has a longer duration, a wider pitch span, and/or a
higher pitch level, and a higher intensity in narrow focus than in non-focus (Xu,
1999; Y. Chen & Braun, 2006) and in broad focus (e.g., Shih, 1988; Xu, 1999).
Contrastive focus is more prominent than non-focus in pitch and duration (Y. Chen
& Gussenhoven, 2008). It is also more prominent than narrow focus in pitch when
the focal words contain certain tonal combinations (i.e., T4T2 and T2T4) in read
speech (Y. Chen & Braun, 2006), though no evidence for prosodic differences
between the two types of focus is found in semi-spontaneous speech (Greif, 2010).

5.2 Prosody and prosodic focus-marking in Korean
5.2.1  Prosody in Korean

Korean does not have pitch accents like West Germanic languages or lexical tones
like Mandarin. The model of Seoul Korean intonation (Figure 2) proposed and
developed by Jun (1993, 1998, 2000, 2005) within the autosegemental metrical
framework (Pierrehumbert, 1980; Pierrchumbert & Beckman, 1988) is the most
widely accepted model of Seoul Korean prosody (see also earlier studies of Seoul
Korean intonation by H. B. Lee, 1964; Koo, 1986; Martin, 1954; S. B. Cho, 1967, as
cited in Jun, 1993.). In this model, an utterance consists of one or more Intonation
Phrases (IP) which, in turn, consist of one or more Accentual Phrases (AP). An AP
contains one or more phonological words (PW). A phonological word contains a
lexical word and a case marker or postpositions. In this dissertation, we refer to
“phonological word” as “word (W)”.
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AP (AP)

Figure 2. Intonation Structure of Seoul Korean. W: phonological word; o:
syllable; %: Intonation phrase boundary tone (taken from Jun, 2005, p. 205).

The AP is the smallest unit carrying tonal patterns. The most common tonal pattern
of an AP is HHLH when the AP-initial segment is aspirated (e.g., /p", th, k") or
fortis'® (e.g., /p*, t*, k*/), or a /h/ or a /s/, and is LHLH when the AP-initial segment
is lenis (e.g., /p, t, k/) or a sonorant. When an AP has four or more syllables, all four
tones are realised, with the first two tones associated with the first two syllables and
the last two tones associated with the last two syllables. When an AP has fewer
syllables than four, one or both of the two medial tones are not realised. At least 14
AP tonal patterns (i.e., LH, LHH, LLH, LHLH, HH, HLH, HHLH, LL, HL, LHL,
HHL, HLL, LHLL and HHLL) have been observed (Jun, 2000), and even more
variations in tonal patterns show up as the naturalness of speech increases (e.g., S. Y.
Kim, 2004). Despite the considerable variation in tonal patterns, AP final high tone
is commonly observed (e.g., S. Y. Kim, 2004), and is thus a reliable marker of AP
(Jun, 2006). A default (vs. focused) phonological word usually forms an AP
(Schafer & Jun, 2002; Jun, 2005).

An IP is marked by a boundary tone which is realised on the IP-final
syllable and overlaps and overrides the final tone of the last AP in the IP. According
to Jun (2000), at least nine boundary tones (i.e., L%, H%, LH%, HL%, LHL%,
HLH%, HLHL%, LHLH%, LHLHL%) have been observed (See Park, 2012, for
more variations). An IP is also marked by final-syllable lengthening and is
optionally followed by a pause (e.g., Jun, 2005).

3 In Seoul Korean the obstruents are categorized as lenis (i.e., /p, t, k, tf, s/),
aspirated (i.e., / p, t" k", t['/), and fortis (i.e., /p*, t*, k*, t[*, s*/; a.k.a., tense) (e.g.,
T. Cho, Jun, & Ladefoged, 2002).
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5.2.2  Prosodic focus-marking in Korean
5221 Prosodic phrasing in focus-marking in Korean

Prosodic phrasing (hereafter, phrasing), or grouping of words, is known as the
typical focus-marking cue in Korean. With regard to the effect of narrow focus, Jun
(1993) described that narrow focus created an AP boundary between the focused
word and the preceding word, and frequently deleted the post-focal AP boundaries.
In other words, a focused word initiates a new AP and usually includes (i.e.,
dephrases) the post-focal words up to the next IP boundary into the same AP. In a
subsequent study, Jun and colleague reported that I[P boundaries were also quite
frequently used before the focused words (Jun & Kim, 2007, which will be reviewed
in detail later). Oh (1999) studied the effect of narrow focus on phrasing,
concentrating on the realisation of pre-focal and post-focal regions. In this study,
four speakers repeatedly read two sentences with narrow focus on the modifier,
object or verb, and also read the sentences in a “neutral” condition (arguably broad
focus), as in (21). It was found that post-focus dephrasing was frequent, but did not
always cover up to the next IP boundary as claimed by Jun (1993). In addition, the
pre-focal words were also quite often phrased together as one AP.

(21) a. nanin pakmariae  noreril  silohe
I Pakmaria’s  song dislike.
“I do not like Pakmaria’s song.” !4

b. nanin pucawasemi noreril  noreril
I Puca and Semi’s  song dislike.
“I do not like Puca and Semi’s song.”

Contrastive focus has an effect on phrasing similar to that of narrow focus, namely,
it starts a new phrase, beginning from the focal word and frequently dephrases the
post-focal words (Jun, 1993; Jun & Lee, 1998). In Jun and Lee (1998), contrastive
focus was elicited in a reading task as a correction to a piece of information in a
preceding sentence, as in (22). The types (declarative vs. interrogative) and length of
the sentences were controlled. Five speakers produced the sentences repeatedly. It
was found that the post-focal words were not always dephrased into the same AP as
the focused word. The degree of the use of dephrasing varied from always to almost
never in the five speakers. Moreover, the use of dephrasing was more frequent when
the post-focus sequence became shorter and when in interrogatives than in
declaratives.

4 In this section, we give the English translation of the Korean sentences in
quotation marks, below the word for word English gloss.
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(22) (miraneka onil tfonjoke bananaril mokninke anira,)
(Mira’s family this evening bananas eats not)
miraneka [neil] tfonjoke bananaril mokninke

Mira’s family [tomorrow] evening bananas eats
“(It is not this evening that Mira’s family eats bananas,)
but it is [tomorrow] evening that Mira’s family eats bananas.”

In a recent study, Jeon & Nolan (2017) investigated the prosodic marking of
contrastive focus and analysed the phrasal boundaries in sentences. The target words
were a list of two-number sequences (e.g., 20,001; 10,005) with two to four syllables
in each number word. They were embedded sentence medially and were elicited
with contrastive focus on the first or second number word, as in the second sentence
in (23). Four native speakers of Korean read the sentences. The prosodic boundaries
before the first number word, after the second number word and between the two
number words in the target sentence (e.g., the second sentence in (23)) were
annotated as an AP boundary, IP boundary or PW boundary. It was found that AP
and IP boundaries were most common before, after and between the two number
words in each target sentence, indicating that the number words were most
frequently realised as separate APs and IPs. Moreover, the number words in
contrastive focus (e.g., “mano (10,005)”) always initiated an AP or IP, consistent
with previous findings (e.g., Jun, 1993). PW boundaries were few in the data, which
indicates that the occurrence of dephrasing was rare, and might be optional in short
syntactic phrases.

(23) (imanil  tshanili anila)
(20,001, 1,001 is not)
ipAan sutwwlwn imanil  [mano]  twekes wmnita
This time numbers 20,001, [10,005] become
“It is not 20,001, 10,01, but the numbers this time are 20,001,
[10,005].”

As for the effect of broad focus on phrasing, researchers have examined broad VP
focus, NP focus, and whole-sentence broad focus. Jun and colleagues (Jun, Kim,
Lee, & Kim, 2006; H. S. Kim, Jun, Lee, & Kim, 2006; Jun & Kim, 2007) studied
broad VP focus by comparing it to narrow focus and whole-sentence broad focus
(referred to as the “neutral” condition in their studies). A set of sentences with
controlled structure and length were elicited in the mentioned focus conditions. The
speakers were asked to read a sentence to produce a VP in whole-sentence broad
focus, as in (24a). They were then asked to answer a question with the same
sentence as the one they just read to produce VP focus, as in (24b). Finally, they
were asked to answer another question with the same sentence to produce narrow
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focus on the VP-initial word, as in (24c). It was found that the speakers were
inclined to produce each word as an AP in the whole-sentence broad focus condition.
However, in the VP focus condition, a new IP boundary was very often inserted
before the VP, and the words within the VP were usually not dephrased.

(24) a. Whole-sentence broad focus
[jonyuga  minaege  ziugaeril  gonnezuos’s]
[Youngu (to) Mina eraser passed]
“['Youngu passed the eraser to Mina].”

b. Broad VP focus
A: What did Youngu do?
B: jonuga [minaege  ziugeeril gonnezuos’o]
Youngu [(to) Mina eraser passed]
“Youngu [passed the eraser to Mina].”

c. Narrow focus
A: What did Youngu pass to Mina?
B: joyuga  minaege [ziugeril] gonnezuos’s
Youngu (to) Mina [eraser] passed
“Youngu passed the [eraser] to Mina.”

Jun (2011) examined the effect of broad NP focus, compared to the effect of whole-
sentence broad focus on phrasing. The target NPs, with lengths varying from one
noun (e.g., Yeona) to four nouns (e.g., Yeona’s tutor’s sister’s boyfriend), were
embedded into sentences with controlled syntactic structure. The NP focus was
elicited via who-questions, as in (25), and the whole-sentence broad focus was
elicited via reading the sentences out of the blue. It was found that phrasing was
influenced by the interaction of focus, syntax, length, and rhythm. In broad focus
condition, when a sentence was long and contained a clause or a heavy NP, the
clause or NP was usually followed by an IP boundary or an Intermediate Phrase (ip)
boundary'>. When a sentence contained five words or fewer, each word tended to
form one AP, regardless of the complexity of the sentence structure, similar to the
finding on whole-sentence broad focus in H. S. Kim et al, (2006). When the NP was
focused, the NP-final word was most prominent, initiating an ip. The post-focal
words were either fully dephrased into the same AP with the NP-final word when
the post-focal sequence was short and syntactically simple (e.g., a verb), or were

15 The concept “Intermediate Phrase (ip)” was proposed in Jun’s (2006) revised
model of Seoul Korean intonation. An ip is larger than an AP and smaller than an IP.
However, demarcating ips in speech data is not straightforward and therefore the ip
is excluded from our own analysis of Korean.
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partially dephrased together as one AP but were not included in the same AP with
the NP-final word when the post-focal sequence was long or syntactically complex
(e.g., a verb clause).

(25) A: Who does Mina like to meet the most?
B: Minanin NP-lil mannanigol tfeil dzoahejo.
Mina [NP]  meet most  like
“Mina likes to meet [NP] the most.”

5222 Phonetic use of pitch and duration in focus-marking in Korean

In addition to phrasing, previous studies also investigated Korean speakers’ use of
pitch- and duration- related cues for focus-marking purposes, often independently of
phrasing!®. The phonetic realisation of narrow focus was examined by Y. C. Lee and
Xu (2010). In this study, narrow focus was elicited sentence-medially via a reading
task. Six native speakers read both the questions and the answer sentences, as in (26).
The lengths of the pre-focal and post-focal sequences were controlled. Narrow focus,
pre-focus and post-focus were all compared to broad focus (referred to as the
“neutral” condition, elicited via reading). It was found that the words in narrow
focus had a higher mean pitch, a higher maximum pitch, a longer duration and a
greater intensity than the same words in broad focus; the post-focal words had a
lower mean pitch, a lower maximum pitch, a shorter duration and a lower intensity
than the same words in broad focus; the pre-focal words did not differ from their
counterparts in broad focus in these measurements. Given that the results revealed a
“narrow focus > broad focus > non-focus” trend regarding phonetic prominence, we
can interpret the results to mean that narrow focus is more prominent in pitch and
duration than non-focus in Korean read speech. Moreover, Y. C. Lee and Xu (2010)
mentioned that they did not observe changes in intonational structure due to focus.
We thus conjecture that, in their data, the words were produced as separate APs,
probably because that the sentences were elicited via reading. We take their findings
as weak evidence that Korean speakers vary pitch- and duration-related phonetic
cues in a gradient fashion to distinguish narrow focus and non-focus within one
phonological category (i.e., the AP category).

16 We do not deny that phrasing (or the use of phrasal boundaries) is also realised via
phonetic changes in pitch and duration. However, not all phonetic changes lead to a
change in the phonological category (i.e., prosodic phrases or prosodic phrasal
boundaries). Most of the studies reviewed here analysed the phonetic properties
independently of phonological categories.
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(26) A: What is Minsu eating in the evening?
B: Minsuka {fonjoke [manturil] mokninta.
Minsu evening [potstickers]  eating
“Minsu is eating [potstickers] in the evening.”

With respect to the phonetic realisation of broad focus, as mentioned in the
preceding paragraph, Y. C. Lee and Xu (2010) found that speakers realise broad
focus with a lower mean pitch, a lower maximum pitch, a shorter duration and a
lower intensity than narrow focus. Y. C. Lee and Xu’s (2010) findings support Jun’s
(1993) early claim that the words were less prominent in pitch and intensity in broad
focus (referred to as “neutral” condition) than in narrow focus. Similarly, Jun and
Kim (2007) also reported that words in broad focus had a lower maximum pitch and
a shorter duration than the same words in narrow focus.

In addition to whole sentence broad focus, broad VP focus was also
examined in previous studies. H. S. Kim et al. (2006) and Jun et al. (2006) found
that the words in a focused VP generally had a higher maximum pitch and a longer
duration than the same words in whole-sentence broad focus; the rise of the
maximum pitch was most obvious in the VP initial word, and the lengthening effect
was most obvious in the first two words in the VP. Further, substantial lengthening
was found in the initial syllable of the initial word in the focused VP but not in the
initial syllable of the second word in the focused VP. There findings showed that
prosodic prominence increases as the size of focal constituent decrease (from whole
sentence broad focus to broad VP focus), and that in broad VP focus the prosody
near prosodic boundaries is more prominent than in other regions of the focal
constituent. In addition, Jun and Kim (2007) further reported that the lengthening
and pitch-rising effects observed on the VP initial words were less robust in the VP
focus condition than in narrow focus. Thus the previous studies (Jun & Kim, 2007;
Jun et al., 2006; H. S. Kim et al., 2006; Y. C. Lee & Xu, 2010) together imply that
focus types differing in the size of the focal constituent are phonetically
distinguished in Korean read speech, and support that phonetic prominence
increases as the size of the focal constituent decreases.

With regard to the phonetic realisation of contrastive focus, previous
studies mainly compared contrastive focus to broad focus and non-focus. Jun and
Lee (1998) found that the words had a higher maximum pitch in contrastive focus
than in broad focus (referred to as “neutral” condition, elicited via reading the target
sentences without emphasising any word). Regarding duration-related cues, the
word-initial syllable duration was longer in contrastive focus than in broad focus,
and the lengthening effect was caused by the lengthening of the initial consonant,
indicating that the duration near prosodic boundaries was varied most in contrastive
focus. However, the word duration was not consistently lengthened in contrastive
focus in all speakers. The post-focal sequence, whether dephrased or not, had a
shorter duration than the same sequence in broad focus. It did not always have a
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lower maximum pitch than the same sequence in broad focus, but had a lower
maximum pitch than the preceding focused word in the same sentence, which
produced an effect of dephrasing as strongly as actual dephrasing, according to Jun
and Lee. A similar observation of post-focus realisation was referred to as phonetic
dephrasing in Jun (2011). Further, Jun and Lee (1998) reported a trade-off in the use
of dephrasing and phonetic cues in individual speakers; that is, speakers (i.e., F1 and
M3) who rarely dephrased the post-focal words still used a lower maximum pitch
and/or a shorter duration in post-focus than in broad focus. Conversely, speakers
who dephrased the post-focal words more consistently than other speakers varied the
duration of the post-focus sequence less consistently for sentences of different
lengths than other speakers.

Jeon and Nolan (2017) also investigated the phonetic realisation of
contrastive focus by comparing it to non-focus and broad focus (over a two-number
word sequence). They found that the words were longer in contrastive focus than in
broad focus, different from the report in Jun and Lee (1998). In addition, all
syllables in the words tend to be longer in contrastive focus than in non-focus (pre-
focus and post-focus) or in broad focus, with the word-initial and word-final
syllables lengthened more than the word-medial syllables. These findings confirmed
that the duration near prosodic boundaries was varied most in contrastive focus. As
for pitch, words had a wider pitch span in contrastive focus than in either non-focus
or broad focus. Taken together, the previous studies show that contrastive focus is
phonetically more prominent than non-focus and broad focus.

5223 Summarising prosodic focus-marking in Korean

In Korean, a word in narrow focus or contrastive focus initiates a new AP or IP (Jun,
1993; Jun & Lee, 1998; Jun & Kim, 2007; Jeon & Nolan, 2017), and optionally
dephrases its following word or words (Jun, 1993; Oh, 1999; Jeon & Nolan, 2017).
A word is more prominent in pitch and duration in both narrow focus and
contrastive focus compared to the same word in non-focus (Y. C. Lee & Xu, 2010;
Jeon & Nolan, 2017), and is also more prominent in pitch than the following word in
the same sentence (Jun & Lee, 1998; Jun & Kim, 2007). However, the previous
studies did not directly compare contrastive focus and narrow focus, and thus it
remains unclear to us whether contrastive focus differs from narrow focus in how
frequently it induces pre-focus boundary insertion and post-focus dephrasing, and in
how much it induces gradient changes in pitch and duration. As for the distinction of
focus types differing in the size of the focal constituent, broad focus has been shown
to have a different effect on phrasing than narrow focus. The words in a short
sentence or phrase in broad focus tend to form separate APs, though they can be
phrased in different ways when the sentence or phrase is long or syntactically
complex (Jeon & Nolan, 2017; Jun, 2011; Jun & Kim, 2007; Jun et al, 2006; H. S.
Kim et al, 2006). As for a phonetic distinction according to the size of the focal



28  Chapter 1

constituent, we see a trend that the phonetic prominence (in duration and pitch) of
the focal words decreases as the size of focal constituent increases:
narrow/contrastive focus > broad VP focus > whole-sentence broad focus (Jeon &
Nolan, 2017; Jun & Kim, 2007; Jun & Lee, 1998; Y. C. Lee & Xu, 2010).

Last, as mentioned earlier, most of the studies reviewed in section 5.2.2.2
analysed the phonetic properties independently of phonological categories. We thus
do not know whether the phonetic differences between two focus conditions was
caused by the use of phrasal (AP or IP) boundaries in one condition and the absence
of phrasal boundaries (i.e., the use of PW boundaries or dephrasing) in the other.
However, the observation that, when the post-focal words were not dephrased, they
were produced with reduced pitch (Jun & Lee, 1998), implied the occurrence of
phonetic focus-marking within one phonological category in Korean.

6. Hypotheses and predictions

In section 2 of this chapter, we raised the overarching research question, namely,
how the differences in prosodic systems and prosodic focus-marking between
Mandarin and Korean shape the developmental paths to adult-like prosodic focus-
marking in the two languages. We operationalised this question as two, more
specific, research questions, repeated as follows:

Research question I: Does the lexical use of a prosodic
parameter (i.e., pitch in Mandarin) influence the acquisition
of the same parameter used for focus-marking?

Research question II: Does the relative importance of
prosodic focus-marking cues in a language (i.e., whether the
cues are primary or secondary cues) influence the
acquisition of these cues?

As mentioned earlier in section 2, we expect that the effects of these factors (i.e., the
lexical use of a prosodic parameter and the relative importance of a prosodic focus-
marking cue) will manifest in both the rate and route of the acquisition of the
prosodic focus-marking cues.

To answer the research questions, we need a comprehensive picture of
children’s use of prosody for focus-marking purposes in these two languages. We
have thus closely examined how children speaking these languages use prosody for
three specific focus-marking purposes that have been widely discussed in the
literature: first, the use of prosody in distinguishing narrow focus from non-focus, or,
pre-focus and post-focus (Effect of narrow focus); second, the use of prosody in
distinguishing narrow focus from broad focus (Effect of focal constituent size); third,
the use of prosody in distinguishing narrow focus from contrastive focus (Effect of
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contrastivity). We have conducted cross-sectional studies on four- to five-year-olds,
seven- to eight-year-olds and ten- to eleven-year-olds. We chose four- to five-year-
olds as the youngest group to examine because we are interested in children’s use of
prosody in full sentences, and the children under the age of four can differ
substantially in their ability to produce full sentences in conversations. We tested
children aged four to eleven because we expected that there can be development in
children’s use of prosody for focus-marking purposes between the ages of five and
eleven, as shown in past work on Germanic languages (e.g., Wells et al., 2004, on
English; Romeren, 2016, on Swedish). We also tested Mandarin-speaking and
Korean-speaking adults as controls to obtain maximally comparable data to the
children’s data.

Regarding Research question I, we have two opposing hypotheses based on
different strands of indirect evidence. On the one hand, Mandarin speakers need to
maintain the shape of the pitch contour in a word for the sake of the identity of the
lexical tone, and thus leave limited acoustic space for pitch variation for focus-
marking purposes. This suggests that Mandarin speakers need to execute precise
control of pitch to mark focus and to realise tones simultaneously. Previous studies
have shown that adult Mandarin speakers expand the pitch span of words to mark
focus, without changing the tonal category of words (e.g., Xu, 1999). To achieve
this, speakers raise the maximum pitch and lower the minimum pitch to different
degrees. For example, when words in Tone 2 and Tone 4 are focused, the minimum
pitch is lowered to a much less extent than the extent to which the maximum pitch is
raised (Xu, 1999), and focused words in Tone 3 are realised with only a modestly
lowered minimum pitch (Y. Chen & Gussenhoven, 2008). Research has shown that
young children have difficulty in pitch control over a stretch of speech as long as, or
longer than, a word (A. Chen, 2009). Mandarin-speaking children may thus take a
longer time to become adult-like in the use of pitch than the use of duration for
focus-marking purposes, since duration is at most marginally used for lexical
purpose in Mandarin. In contrast, pitch in Korean does not have lexical function, and
may thus be acquired with less difficulty for focus-marking purposes than in
Mandarin. Moreover, the use of pitch is found to be acquired earlier than the use of
duration for focus-marking purposes in West Germanic languages, in which pitch
does not have lexical function (Wonnacott & Watson, 2008, on English; A. Chen,
2009, on Dutch). Korean-speaking children may resemble children speaking a West
Germanic language and show an earlier acquisition of the use of pitch than the use
of duration for focus-marking purposes. Along this line of reasoning, we can make
the following hypothesis and predictions:

Hypothesis 1 (a): The lexical use of pitch in a language
slows down the acquisition of the use of pitch as a cue to
focus.
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Predictions: Mandarin-speaking children should acquire the
use of pitch later than the use of duration for focus-marking
purposes, whereas Korean-speaking children should acquire
the use of pitch earlier than the use of duration for focus-
marking purposes.

On the other hand, Mandarin-speaking children can produce lexical tones with
considerable accuracy at the age of three (e.g., Wong, 2012; Wong, Schwartz, &
Jenkins, 2005; Zhu, 2002), suggesting that they are sensitive to pitch variation in
perception and are competent in pitch control in production for tonal realisation by
the age of three, which may facilitate their acquisition of the use of pitch for focus-
marking purposes. As for Korean-speaking children, we still expect an earlier
acquisition of the use of pitch than the use of duration for the reason that has been
stated. However, given that Korean has no lexical use of pitch, we expect that
Korean-speaking children’s acquisition of the use of pitch for focus-marking
purposes may not be as early as that of Mandarin-speaking children. In view of the
above considerations, we can make the following hypothesis and predictions:

Hypothesis 1 (b): The lexical use of pitch in a language
facilitates the acquisition of the use of pitch as a cue to focus.

Predictions: Both Mandarin-speaking and Korean-speaking
children should acquire the use of pitch earlier than the use
of duration for focus-marking purposes, but Mandarin-
speaking children acquire the use of pitch earlier than
Korean-speaking children.

To test Hypotheses I (a) and I (b) and the corresponding predictions, we compare the
acquisition of the use of pitch to the use of duration for focus-marking purposes in
Mandarin (see Chapter 3 of this dissertation). We also compare the acquisition of the
use of pitch for focus-marking purposes in Mandarin (see Chapter 3 of this
dissertation) and Korean (see Chapter 6 of this dissertation) and in previously-
studied languages such as West Germanic languages (see Chapter 7 of this
dissertation for a cross-linguistic comparison).

Regarding Research question II, again we have two opposing hypotheses.
On the one hand, the phonetic focus-marking cues are the only and thus the primary
prosodic focus-marking cues in Mandarin, and hence Mandarin-speaking children
have abundant exposure to phonetic use of prosody, whereas, in Korean, speakers
primarily use a phonological cue to mark prosodic focus and rely less on phonetic
cues. Thus, Korean-speaking children receive relatively less exposure to phonetic
use of prosody. Along this line of reasoning, we make the following hypothesis and
prediction:
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Hypothesis II (a): Phonetic focus-marking is acquired early
when it is the primary means of prosodic focus-marking, but
is acquired late when it is a secondary means of prosodic
focus-marking in languages.

Prediction: Mandarin-speaking children should acquire
phonetic focus-marking at an earlier age than Korean-
speaking children.

On the other hand, children may need a similar amount of time to establish the form-
function mapping between prosodic variation and focus in the input, and to develop
sufficient control of prosodic parameters in production, regardless of their native
language. In view of these considerations, we make the following hypothesis and
predictions:

Hypothesis I (b): Phonetic use of prosody is equally
demanding for children speaking different languages.

Prediction: Mandarin-speaking and Korean-speaking
children should acquire phonetic focus-marking at a similar
age.

To test Hypotheses II (a) and 1T (b) and their corresponding predictions, we compare
the acquisition of phonetic focus-marking in Mandarin (Chapter 3 of this
dissertation) to that in Korean (see Chapter 6 of this dissertation), and to that in
previously studied West Germanic languages (see Chapter 7 for a cross-linguistic
comparison).

7. Dissertation outline

The studies on prosodic focus-marking in Mandarin-speaking and Korean-speaking
children and adult controls are reported in the following five chapters.

Chapter 2 is concerned with Mandarin-speaking adults’ use of prosody for
focus-marking purposes in semi-spontaneous speech. The purpose of this chapter is
to depict the target form of prosodic focus-marking that Mandarin-speaking children
are supposed to acquire.

Chapter 3 reports how Mandarin-speaking children acquire prosodic focus-
marking. We will show Mandarin-speaking children’s developmental path to adult-
like prosodic focus-marking on the basis of a cross-sectional study of four- to five-
year-olds, seven- to eight-year-olds and ten- to eleven-year-olds.
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Chapter 4 discusses how Korean-speaking adults use phonological focus-
marking cue of phrasing, as well as duration- and pitch-related phonetic cues for
focus-marking purposes in semi-spontaneous speech. The purpose of this chapter is
to depict the target form of prosodic focus-marking that Korean-speaking children
are supposed to acquire.

Chapter 5 and Chapter 6 address how Korean-speaking children use
phrasing (Chapter 5) and phonetic cues (Chapter 6) for focus-marking purposes. We
will show Korean-speaking children’s acquisition of phonological and phonetic
focus-marking on the basis of a cross-sectional study on four- to five-year-olds,
seven- to eight-year-olds and ten- to eleven-year-olds.

Finally, in Chapter 7, we summarise the main findings, and revisit the
hypotheses, predictions, and research questions put forward in Chapter 1 by
discussing how cross-linguistic differences in the prosodic system and prosodic
focus-marking affect acquisition of prosodic focus-marking in Mandarin and Korean,
and suggest directions for future studies.

This dissertation is presented in the form of a series of self-contained
articles. This approach has inevitably resulted in some overlap in the sections on the
literature reviews and method in chapters 2, 3, 4 and 5. For the sake of completeness
and the readability of the individual chapters, we have decided to keep the repeated
information in the text. Details on the publishing status are provided for each chapter
separately in a footnote.



CHAPTER 2 . Prosodic realisation of focus in Mandarin
Chinese”

Abstract

This study examines how speakers of Mandarin Chinese vary prosody for focus-
marking purposes. Semi-spontaneous productions of short sentences were elicited
via a picture-matching task. Narrow focus was realised with a longer duration and
larger pitch span than non-focus, as found in read speech. Narrow focus was also
realised with a longer duration and a slightly wider pitch span than broad focus, but
the pitch span difference was much smaller in our study than in previous studies on
read speech. Narrow focus was not distinguished from contrastive focus, different
from findings on read speech. Hence, while narrow focus and non-focus are clearly
prosodically distinguished, the prosodic differences between different focus types
are more pronounced in read speech than in semi-spontaneous speech in Mandarin
Chinese.

Keywords
Focus, prosody, semi-spontaneous speech, Mandarin Chinese

17 Preliminary results of a portion of the data from Chapter 2 were presented at the
4th International Symposium on Tonal Aspects of Languages (TAL), and published
in the proceedings (Yang & Chen, 2014a). A version of Chapter 2 is aimed to be
submitted in article form to an appropriate journal.



34 Chapter 2

1. Introduction

When delivering information to listeners, speakers usually make the information that
is new to listeners more prominent in their speech than the information that is known
(i.e., given) to listeners. The new information is generally referred to as focus or
comment, and the given information as fopic or (back)ground (Vallduvi & Engdahl,
1996). The size of the focal constituent can range from one word (narrow focus) to
larger constituents (broad focus), including the whole sentence. Focus can also
contain contrastive information, e.g., a correction to a certain piece of information
introduced previously or an alternative to what has been mentioned already
(Gussenhoven, 2004, 2007). Contrastive focus is typically narrow in terms of the
size of the constituent. In both theoretical discussions and experimental studies of
focus, question-answer pairs are often used to determine what is the focus and what
is not the focus (or: what is the topic) in a sentence (Roberts, 2012). For example, a
who-question (e.g., Who bought the villa?) renders the subject focal but the object
non-focal or topical in an SVO response (e.g., The Johnsons bought the villa.). A
what-question has the opposite effect (e.g., What did the Johnsons buy?). A what-
happens question puts the whole sentence in focus. Contrastive focus can be
determined by the presence of a limited number of alternatives (e.g., The Johnsons
bought the villa, not the farmhouse.)

Prosody is a commonly used linguistic device for focus-marking in many
languages (e.g., Gussenhoven, 2007; Vallduvi & Engdahl, 1996). The interface
between prosody and focus in adults’ speech has been widely discussed in the
literature on information structure and prosody. Generally, in languages that use
prosody for focus-marking purposes, a word is realised with more prosodic
prominence in narrow focus and contrastive focus than when not focused or in broad
focus. Contrast may lead to additional prosodic prominence compared to narrow
focus. But there are notable differences between languages in the precise realisation
of prosodic prominence. Some languages (e.g., English, German, Dutch, Swedish,
and Korean) mark focus primarily by making coarse-grained changes in pitch and
duration which cause changes in the perceived phonological category, such as by
accentuation (i.e., accenting or not accenting a word) in English, Dutch, and German
(e.g., Baumann, Grice, & Steindamm, 2006; A. Chen, 2009, 2011a; Gussenhoven,
2004, 2007; Hanssen, Peters & Gussenhoven, 2008), or by assigning or not
assigning a prominence-marking high tone to a word in Swedish (e.g., Bruce, 2007;
Romeren, 2016), or by prosodic phrasing (i.e., grouping or not grouping words into
prosodic phrases) in Korean and Japanese (e.g., Jun, 1993; Jun & Lee, 1998). We
define these means of focus-marking as phonological focus-marking, following A.
Chen (2011a). In addition, speakers of (at least some of) the above mentioned
languages also make fine-grained gradient changes in prosodic parameters within a
phonological category when phonological means do not suffice in distinguishing
focus conditions. For example, in Dutch, in which both focused and non-focused
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sentence-initial words are frequently realised with a H*L pitch accent (i.e., a falling
accent with the fall beginning in the stressed syllable), focused words are realised
with a longer duration and lower minimum pitch than non-focused words (A. Chen,
2009). We define the gradient changes in prosodic parameters for focus-marking as
phonetic focus-marking, following A. Chen (2011a). In contrast to the
aforementioned languages, some other languages mark focus via only phonetic
means. Mandarin Chinese (hereafter Mandarin) is a case in point regarding the latter
group of languages.

Several studies have examined prosodic realisation of focus in Mandarin in
read speech. It has been found that a word in narrow focus is realised with an
expanded pitch span, caused by an increase in maximum pitch and/or a decrease in
minimum pitch, longer duration, and higher or similar intensity, compared to the
same word in a baseline condition, which is operationalised as different conditions
in different studies, e.g. a “plain statement”, i.e. arguably similar to broad focus over
the whole sentence (Shih, 1988), “neutral focus”, i.e. broad focus over a whole
sentence (Xu, Chen, & Wang, 2012) or over the verb phrase in a SVO sentence (Xu,
1999), and post-focus and pre-focus (Xu, 1999, Y. Chen & Braun, 2006). Broad
focus is similar to pre-focus in pitch, but is more prominent than post-focus in pitch
span and pitch level (Xu, 1999). Contrastive focus is more prominent than non-focus
in pitch span, maximum pitch and duration (Y. Chen & Gussenhoven, 2008), and is
also more prominent than narrow focus in pitch span and maximum pitch when the
focal words are with certain tonal combinations in read speech (Y. Chen & Braun,
2006).

While the studies on read speech in Mandarin are important in putting
forward a first picture of prosodic focus-marking in this language, it is premature to
conclude that they have depicted the complete picture for two reasons. First, it has
been reported for languages, such as English and German, that the use of
accentuation and the choice of accent type in spontaneous speech are different from
that in read speech (Bard & Aylett, 1999; de Ruiter, 2010). The question arises as to
whether prosodic focus-marking in (semi-)spontancous speech differs from that in
read speech in languages that only use phonetic means to mark focus. There is initial
evidence suggesting that there may be such a difference in Mandarin. For example,
Greif (2010) found no evidence that the focal word in contrastive focus was realised
with more prosodic prominence than the same word in narrow focus, different from
the finding on read speech reported by Y. Chen and Braun (2006). Second, in
previous work most authors have assumed that broad focus is a “neutral” condition
and comparing the words in narrow focus to the same words in broad focus can
show how focus is realised. Because every word in a phrase or a sentence in broad
focus is focal, comparing narrow focus to broad focus will only show the prosodic
differences between the two types of focus, differing in the size of the focal
constituent, instead of how being focal changes the prosody in a word.
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To circumvent these limitations in earlier work and shed new light on
prosodic focus-marking in Mandarin, we elicited semi-spontaneous production of
SVO sentences in different focus conditions in an interactive setting and addressed
the effect of being focal on prosody and prosodic differences between different types
of focus as two separate questions in a large-scale project on prosodic focus-marking
in children and adults across languages. The present study is concerned with the
production of the adult speakers.

2. Method
2.1 Participants

Twelve adult native speakers of Mandarin (six females and six males, average age
19) participated in this study (See Appendix A for more participant information).
They were undergraduates from Beijing Forestry University at the time of testing.
All participants spoke Mandarin without any detectable regional accent.

2.2 The pitcture-matching task

We adapted the picture-matching task used in A. Chen (2011a) to elicit semi-
spontaneous production. In this task, the participant’s role was to help the
experimenter put pictures in matched pairs. Three piles of pictures were used. The
experimenter and the participant each held a pile of pictures. The third pile lay on
the table in a seemingly messy fashion. The experimenter’s pictures always missed
some information (e.g., the subject, the action, the object, or all three). The
participant’s pictures always contained all three pieces of information. On each trial,
the experimenter showed a picture of hers (e.g., sample picture (a) in Figure 1) to the
participant, described the picture and asked a question about it or made a remark
about the missing information (in the contrastive focus condition). The participant
then took a look at the corresponding picture (e.g., sample picture (b) in Figure 1) in
his/her pile and responded to the experimenter’s question or remark. The
experimenter then looked for the right picture (e.g., sample picture (c) in Figure 1)
in the messy pile and matched it with her own picture to form a pair.
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(@) (b) (c)

Figure 1. Sample pictures for a trial eliciting narrow focus on the sentence-initial
word. Picture (a) was the experimenter’s picture with the subject missing; picture (b)
was the participant’s picture containing all the information; picture (c) contained the
information missing from picture (a).

As rules of the task, the participant was asked to answer the experimenter’s
questions in full sentences and not to reveal his/her pictures to the experimenter. In
order to make sure that the experiment was conducted in the same way for all
participants, and that adequate background information was equally provided for
each trial before a question was asked or a remark was made, scripts containing all
words that the experimenters were supposed to say in the experimental sessions
were constructed. The experimenters were instructed to follow the scripts closely but
were encouraged to make spontaneous remarks that did not affect the information
structure of the participants’ responses for the purpose of facilitating the
conversation. Prior to the picture-matching task, a picture-naming task was
conducted to ensure that the participants would use the intended words to refer to the
entities in the pictures. This procedure also rendered the entities in the pictures
referentially accessible.

2.3 Experimental materials

One-hundred and sixty question-answer dialogues were embedded in the experiment
to elicit 160 SVO sentences in 5 focus conditions: narrow focus on the subject noun
in sentence-initial position (NF-i), responding to who-questions; narrow focus on the
object noun in sentence-final position (NF-f), responding to what-questions; narrow
focus on the verb in sentence-medial position (NF-m), responding to what-does-X-
do-to-Y questions; contrastive focus in sentence-medial position (CF-m), correcting
the experimenter’s remark about the action; broad focus over the whole sentence
(BF), responding to what-happens questions, as illustrated in (1)'®. Including narrow

'8 In the examples the digits represent tones, and the referents are referred to with
the definite article in the English glossary because they had been introduced in the
picture-naming task.



38  Chapter 2

focus in three sentence-positions made it possible to study the effect of narrow focus
on the sentence-medial target words (NF-m) compared to the same words in pre-
focus (or NF-f) and in post-focus (or NF-i). Comparing the target words in NF-m,
CF-m and BF allowed us to study the prosodic difference between different focus

types.

(1) Examples of question-answer dialogues between the experimenter (E) and
participant (P):

(NF-)  E: B! BR. BR{ESSR. Bieska Mahminak. dEymere
Look! The ball, and the ball is in the air. It looks like someone
throws the ball. Who throws the ball?

P[] o k.
[xiao3 xiong2] rengl  qiu2.
[The little bear]  throws the ball.

(NF-fy E: F! /M, ABEEHERE 2T . BERRNMITIRE. /D
W42
Look! The little cat, and it stretches out its arm. It looks like
the little cat throws something. What does the little cat throw?

P: A 17 ESP
xia03 maol reng]l [bi3].
The little cat throws [the pen].

(NF-m) E: FH! Mg, 8. BERDMREFR. PMELFI?
Look! The little rabbit, and the book. It looks like the little
rabbit does something to the book. What does the little rabbit

do to the book?
P: MR EZ] Fi.
xiao3 tu4 [rengl] shul.

The little rabbit  [throws]  the book.

(CF-m) E: F&! /e, AHEN. FER/DEEF I, A DR
Look! The little bear, and the vegetables. It looks like the little
bear will do something to the vegetables. I will make a guess:
The little bear [buries] the vegetables.

P: )ik [#79] £
xiao3 xiong2 [rengl] cai4.
The little bear [throws]  the vegetables.
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(BF) E:  &! REE 2B, AW ENE. OB EYFT
Hra
Look! My picture is very blurry. I cannot see anything clearly.
What happens in your picture?
P [/ EiA] E3R
[xiao3 gou3 rengl cai4].
[The little dog ~ throws  the vegetables].

The SVO sentences were unique combinations of four disyllabic subject-noun
phrases starting with the word “xiao3 (little)” (one noun phrase per lexical tone
regarding the second word in each phrase), eight monosyllabic verbs (one verb per
lexical tone per group), and eight monosyllabic object-nouns (one noun per lexical
tone per group), as shown in Table 1. Each group-1 verb was combined once with
each group-1 object-noun and each group-2 verb was combined once with each
group-2 object-noun, leading to one-hundred and sixty verb phrases (4 tones in
verbs x 4 tones in objects x 2 groups of verbs and object-nouns x 5 focus conditions
=160 VPs). The subject-nouns were then approximately evenly distributed over the
verb phrases, forming one-hundred and sixty SVO sentences (Appendix B). This
procedure made sure that in each focus condition, each tone in the verbs was
combined with each tone in the preceding subject-noun and with each tone in the
following object-noun.

Table 1. Words that occurred in the SVO sentences

Tone 1 Tone 2 Tone 3 Tone 4
NI /INRE /I MR
Subject nouns xiao3 maol xiao3 xiong2  xiao3 gou3 xiao3 tu4
“little cat” “little bear”  “little dog”  “little rabbit”
£k e By iz
Group-1 verbs reng]l mai2 jian3 yun4
“throw” “bury” “cut” “transport”
7 i [ B
Group-2 verbs jiaol wen2 tian3 mai4
“water” “smell” “lick” “sell”
1 % 3 %
Group-1 objects shul qiu2 bi3 cai4
“book” “ball” “pen” “Vegetable”
1t A B w
Group-2 objects hual 1i2 cao3 shu4
“flower” “pear” “grass” “tree”

The one-hundred and sixty sentences were then split evenly into two lists (List 1 and
List 2) of eighty sentences. Each list contained all verb-object tonal combinations
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but not all verb-object word combinations. The trials on each list were randomized
in a way that trials from the same focus condition did not appear after each other and
the focused constituent of a trial was not mentioned on its preceding trial. Half of the
participants produced the sentences on List 1 and the other half produced the
sentences on List 2.

2.4 Experimental procedure

The participants were tested individually in quiet rooms. Four female native
speakers administered the experiment after having received intensive training on
how to conduct the experiment. Two experimental sessions — one eliciting forty
sentences with the group-1 words and the other eliciting forty sentences with the
group-2 words — were held on the same day for each participant but with a break in
between. Each session lasted about 20 minutes and was both audio and video
recorded. Audio recordings were made at a sampling rate of 44.1 kHz with 16 bits
using ZOOM HI1 recorders. Video recordings were made for training purposes. The
participants were informed that the task was of a simple nature because it would also
be played with children in separate studies.

2.5 Prosodic annotation

The audio recording from each participant was first orthographically annotated in
Praat (Boersma & Weenink, 2013). Then usable sentences were selected for
phonetic annotation, and the unusable ones were excluded from further analysis
(8%). A target sentence was considered unusable in any of the following cases: First,
the participant produced the target sentence before the experimenter asked the
question, or the experimenter asked an incorrect question, or the experimenter did
not provide an adequate description of the picture before she asked a question.
Second, the sentence was produced with strong background noise. Third, the
sentence was produced with word insertion, deletion, or replacement. Fourth, the
sentence was produced with self-repair or clearly perceivable hesitation.

We were especially interested in whether pitch span and word duration
were varied for focus-marking purposes. If pitch span was expanded in certain focus
conditions, we wanted to know how the expansion was achieved, namely, by raising
the maximum pitch (hereafter the pitch-max), or by lowering the minimum pitch
(hereafter the pitch-min), or by varying both. We thus annotated the target words in
the usable sentences for word boundaries, pitch-max and pitch-min. Word
segmentation was done on the basis of formant intensity, formant contours,
waveforms, and auditory perception (Macha¢ & Skarnitzl, 2009; Turk, Nakai, &
Sugahara, 2006). In the annotation of the pitch-max and pitch-min, care was taken
not to confuse local pitch fluctuations with linguistically relevant variation in pitch
(e.g., pitch variation due to lexical tone or focus-marking). The tonal targets of the
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lexical tones and the influence from the preceding tone were taken into account
when determining the location of pitch-max and pitch-min (Xu, 1997; Xu & Wang,
2001), as illustrated in Figure 2. Specifically, Tone 1 is a high level tone and often
appears as a slightly rising pitch contour and occasionally as a slightly falling pitch
contour sentence-medially. We labelled the pitch-max after the pitch-min in the case
of a rising Tone 1 syllable but before the pitch-min in the case of a falling Tone 1
syllable. Tone 2 is a rising tone but appears as a fall-rise contour sentence-medially.
The falling part is largely influenced by the preceding tone, and the rising part is
taken to contain the tonal targets of Tone 2. We labelled the pitch-max after the
pitch-min in the rising part of a Tone 2 syllable. Similarly, Tone 4 is a falling tone
but appears as a rise-fall contour sentence-medially. The rising part is subjected to
the influence of the preceding tone, and the falling part contains the tonal targets of
Tone 4. We labelled the pitch-max of a Tone 4 syllable before the pitch-min in the
falling part of a Tone 4 syllable. Tone 3 is a fall-rise tone when produced in isolation
or sentence-finally but is realised as a falling pitch contour when followed by Tone 1,
Tone 2 or Tone 4 and as a rising contour when followed by another Tone 3. We
labelled the pitch-max before the pitch-min in the case of falling Tone 3 but after the
pitch-min in the case of rising Tone 3. A small number of trials that were affected by
background noise and non-model voice quality (e.g., creakiness) were excluded
from pitch annotation.

I

300 Hz

100 Hz

min max min max max min min max max min

Tone 1 Tone2  (falling) Tone 3 (rising) Tone 3 Tone 4

Figure 2. Pitch annotation for the four tones. (The four tones were produced by a
female speaker in the pre-focus condition. The five words were “rengl (throw)”,
“mai2 (bury)”, “jian3 (cut)”, “tian3 (lick)” and “yun4 (transport)” from the left to the
right.)

3. Statistical analysis and results
As mentioned earlier, the target words in our analysis were the sentence-medial

verbs, which were focal in the NF-m, CF-m and BF conditions and non-focal in the
NF-i (or post-focal) and NF-f conditions (or pre-focal). We analysed the effect of
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focus (narrow focus vs. non-focus) and the differences between focus types differing
in size (narrow focus vs. broad focus) and in contrastivity (narrow focus vs.
contrastive focus).

Mixed-effects modelling in the programme R with the Ime4 package (Bates,
Maechler, Bolker, & Walker, 2014) was used to assess the data. The dependent
variables were duration, pitch span, pitch-max, and pitch-min of the target words.
The independent variables (or fixed factors) were FOCUS and TONE. FOCUS referred
to the focus conditions. For each analysis, we compared two or three focus
conditions in order to address a specific research question. FOCUS thus had two
levels in the models concerning focus effect (narrow focus vs. pre-focus/post-focus)
and three levels in the models concerning focus types (narrow focus vs. broad focus
vs. contrastive focus). TONE referred to the tones of the target words, and it had four
levels (Tone 1, 2, 3, and 4). In addition, two random factors, SPEAKER (i.c., the
participants) and SENTENCE (i.e., the target sentences), were included in the analysis.

To find out whether a particular prosodic cue was used to distinguish focus
conditions, models were built using the aforementioned factors. Starting from an
“empty” model (hereafter Model 0) containing only the random factors, we added
FOCUS, TONE and their interaction to the model in a stepwise fashion, building three
additional models (Table 2). The ANOVA function in R was used to compare models
in order to derive the model with the best fit. First, Model 1 was compared to Model
0, and a statistically significant difference indicated that Model 1 with the newly
added parameter FOCUS could better explain the variation in the data, and thus was
the “winning” model. Otherwise, Model 0 stayed as the “winning” model. Next,
Model 2 was compared to its preceding “winning” model, which could be either
Model 1 or Model 0. Following the same logic, each later model was compared to
the preceding “winning” model. The last “winning” model was considered to be the
best-fit model.

Table 2. Model build-up procedure

Model Factor added
Model 0

Model 1 FOCUS

Model 2 TONE

Model 3 FOCUS : TONE

For each analysis, we report on the best-fit model, according to the model
comparisons, and statistical significance of main effects and the interaction,
according to the summary of the best-fit model. If the best-fit model contained a
significant interaction of FOCUS and TONE, we further discuss how the speakers
distinguished the two focus conditions in each tonal category by examining the
effect of focus in each tonal category separately. We will not discuss in detail the
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main effect of TONE, because it is not directly relevant to our research aim. We will
also not discuss in detail the main effect of FOCUS when the interaction between
FOCUS and TONE proved to be significant.

3.1 Realisation of narrow focus
3.1.1  Narrow focus vs. pre-focus (NF-m vs. NF-f)

WORD DURATION. The best-fit model for this dependent variable was Model 1
(Table 3). The summary of this model (Table 4) showed that the main effect of
FOCUS was significant, but there was no significant main effect of TONE or
significant interaction between FOCUS and TONE, indicating that the words were
longer in narrow focus than in pre-focus (19 ms longer, p < 0.001), regardless of
tone (Figure 3).

Table 3. Model comparisons regarding the dependent variable word duration in the
comparison narrow focus vs. pre-focus

Model comparisons Pr(>Chisq)
0 vs. 1 (adding FOCUS) 0.000%**
1 vs. 2 (adding TONE) 0.615

1 vs. 3 (adding FOCUS : TONE) 0.895

Table 4. Model summary regarding the dependent variable word duration in the
comparison narrow focus vs. pre-focus

Factor Estimate Std. Error tvalue Pr(>jt)
Intercept (Narrow focus) 0.222 0.005 40.939  0.000%**
Pre-focus -0.019 0.005 -3.995 0.000%**
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Figure 3. The use of word duration in distinguishing narrow focus from pre-focus
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PITCH SPAN. The best-fit model for this dependent variable was Model 2 (Table 5).
The summary of this model (Table 6) showed that the main effects of FOCUS and
TONE were significant, but there was no significant interaction between FOCUS and
TONE, indicating that the pitch span of words was significantly wider in narrow
focus than in pre-focus (0.8 st wider, p < 0.001), regardless of tone (Figure 4).

Table 5. Model comparisons regarding the dependent variable pitch span in the
comparison narrow focus vs. pre-focus

Model comparisons Pr(>Chisq)
0 vs. 1 (adding FOCUS) 0.014*
1 vs. 2 (adding TONE) 0.000%**

2 vs. 3 (adding FOCUS : TONE) 0.303

Table 6. Model summary regarding the dependent variable pitch span in the
comparison narrow focus vs. pre-focus

Factor Estimate Std. Error  tvalue Pr(>|t|)
Intercept

(Narrow focus, T1) 1.920 0.245 7.838 0.000%**
Pre-focus -0.753 0.201 -3.752 0.000%**
T2 0.734 0.276 2.657 0.010%*
T3 2.221 0.290 7.647 0.000%**
T4 1.721 0.277 6.209 0.000%**

B Narrow focus Pre-focus

1.9 *

Pitch span (st)
o

Figure 4. The use of pitch span in distinguishing narrow focus from pre-focus

PITCH-MAX. The best-fit model for this dependent variable was Model 2 (Table 7).
The summary of this model (Table 8) showed that the main effect of FOCUS was not
significant, and it did not have a significant interaction with TONE. There was thus
no evidence that the speakers varied pitch-max to distinguish focus from pre-focus.
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Table 7. Model comparisons regarding the dependent variable pitch-max in the

comparison narrow focus vs. pre-focus

Model comparisons Pr(>Chisq)
0 vs. 1 (adding FOCUS) 0.473

1 vs. 2 (adding TONE) 0.000%**

2 vs. 3 (adding FOCUS : TONE) 0.300

Table 8. Model summary regarding the dependent variable pitch-max in the

comparison narrow focus vs. pre-focus

Factor Estimate  Std. Error tvalue Pr(>|t)
Intercept

(Narrow focus, T1) 90.432 1.731 52.248  0.000%**
Pre-focus -0.235 0.186 -1.264  0.211

T2 -2.245 0.261 -8.606  0.000***
T3 -1.780 0.265 -6.713  0.000***
T4 0.214 0.261 0.819 0.416

PITCH-MIN. The best-fit model for this dependent variable was Model 2 (Table 9).
The summary of this model (Table 10) showed that the main effects of FOCUS and
TONE were significant, but there was no significant interaction of FOCUS and TONE,
indicating that the pitch-min of words was lower in narrow focus than in pre-focus

(0.5 st lower, p < 0.05), regardless of tone (Figure 5).

Table 9. Model comparisons regarding the dependent variable pitch-min in the

comparison narrow focus vs. pre-focus

Model comparisons Pr(>Chisq)
0 vs. 1 (adding FOCUS) 0.301

1 vs. 2 (adding TONE) 0.000***

2 vs. 3 (adding FOCUS : TONE) 0.461
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Table 10. Model summary regarding the dependent variable pitch-min in the
comparison narrow focus vs. pre-focus

Factor Estimate Std. Error tvalue Pr(>|t|)
Intercept

(Narrow focus, T1) 88.535 1.748 50.665  0.000%**
Pre-focus 0.476 0.222 2.148 0.036*
T2 -2.991 0.308 -9.708  0.000%**
T3 -4.192 0.317 -13.215  0.000***
T4 -1.532 0.309 -4.966  0.000%**

H Narrow focus Pre-focus
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Figure 5. The use of pitch-min in distinguishing narrow focus from pre-focus

INTERIM SUMMARY. The speakers used a longer duration and a wider pitch span
for words in narrow focus than in pre-focus. The difference in pitch span between
the two focus conditions was mainly caused by the lowering of pitch-min in narrow
focus.

3.1.2  Narrow focus vs. post-focus (NF-m vs. NF-i)

WORD DURATION. The best-fit model for this dependent variable was Model 1
(Table 11). The summary of this model (Table 12) showed the main effect of FOCUS
was significant, but there was no significant main effect of TONE or significant
interaction between FOCUS and TONE, indicating that the words were longer in

narrow focus than in post-focus (22 ms longer, p < 0.001), regardless of tone (Figure
6).
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Table 11. Model comparisons regarding the dependent variable word duration in the
comparison narrow focus vs. post-focus

Model comparisons Pr(>Chisq)
0 vs. 1 (adding FOCUS) 0.000%**
1 vs. 2 (adding TONE) 0.869

1 vs. 3 (adding FOCUS : TONE) 0.936

Table 12. Model summary regarding the dependent variable word duration in the
comparison narrow focus vs. post-focus

Factor Estimate Std. Error  tvalue Pr(>|t|)
Intercept (Narrow focus) 0.222 0.005 45719  0.000***
Post-focus -0.022 0.005 -4.706  0.000%**
B Narrow focus Post-focus
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Figure 6. The use of word duration in distinguishing narrow focus from post-focus

PITCH SPAN. The best-fit model for this dependent variable was Model 2 (Table
13). The summary of this model (Table 14) showed that the main effects of FOCUS
and tone were significant, but there was no significant interaction between FOCUS
and TONE, indicating that the pitch span of words was significantly wider in narrow
focus than in post-focus (0.8 st wider, p < 0.001), regardless of tone (Figure 7).

Table 13. Model comparisons regarding the dependent variable pitch span in the
comparison narrow focus vs. post-focus

Model comparisons Pr(>Chisq)
0 vs. 1 (adding FOCUS) 0.025%*
1 vs. 2 (adding TONE) 0.000%**

2 vs. 3 (adding FOCUS : TONE) 0.161
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Table 14. Model summary regarding the dependent variable pitch span in the
comparison narrow focus vs. post-focus

Factor Estimate Std. Error tvalue Pr(>|t|)
Intercept

(Narrow focus, T1) 2.084 0.284 7.347 0.000%**
Post-focus -0.758 0.233 -3.261 0.002**
T2 0.233 0.323 0.722 0.473

T3 2.149 0.335 6.420 0.000%**
T4 1.723 0.321 5.372 0.000%**

H Narrow focus Post-focus

Pitch span (st)
(3]

Figure 7. The use of pitch span in distinguishing narrow focus from post-focus

PITCH-MAX. The best-fit model for this dependent variable was Model 2 (Table
15). The summary of this model (Table 16) showed that the main effects of FOCUS
and TONE were significant, but there was no significant interaction of FOCUS and
TONE, indicating that the pitch-max of words was higher in narrow focus than in
post-focus (1.1 st higher, p < 0.001), regardless of tone (Figure 8).

Table 15. Model comparisons regarding the dependent variable pitch-max in the
comparison narrow focus vs. post-focus

Model comparisons Pr(>Chisq)
0 vs. 1 (adding FOCUS) 0.004**
1 vs. 2 (adding TONE) 0.000%**

2 vs. 3 (adding FOCUS : TONE) 0.184




Chapter 2 49

Table 16. Model summary regarding the dependent variable pitch-max in the

comparison narrow focus vs. post-focus

Factor Estimate Std. Error tvalue Pr(>|t|)
Intercept
(Narrow focus, T1) 90.355 1.773 50.963  0.000%**
Post-focus -1.089 0.209 -5.214  0.000%**
T2 -2.433 0.294 -8.288  0.000%***
T3 -1.503 0.297 -5.062  0.000%**
T4 0.414 0.292 1.420 0.161
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Figure 8. The use of pitch-max in distinguishing narrow focus from post-focus

PITCH-MIN. The best-fit model for this dependent variable was Model 3 (Table 17).
The summary of this model (Table 18) showed that the main effects of FOCUS and
TONE and the interaction of FOCUS and TONE were all significant. Subsequent
analyses on each tonal category showed that the pitch-min of words was lower in
narrow focus than in post-focus when the words were in Tone 1 (1.3 st lower in
narrow focus, p < 0.05), but not in Tone 2 (0.1 st higher in narrow focus, p > 0.05),
Tone 3 (0.6 st higher in narrow focus, p > 0.05), or Tone 4 (0.4 st lower in narrow

focus, p > 0.05) (Figure 9).

Table 17. Model comparisons regarding the dependent variable pitch-min in the

comparison narrow focus vs. post-focus

Model comparisons Pr(>Chisq)
0 vs. 1 (adding FOCUS) 0.503

1 vs. 2 (adding TONE) 0.000%**

2 vs. 3 (adding FOCUS : TONE) 0.020
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Table 18. Model summary regarding the dependent variable pitch-min in the
comparison narrow focus vs. post-focus

Factor Estimate Std. Error tvalue Pr(>|t|)
Intercept

(Narrow focus, T1) 88.770 1.812 49.003  0.000%**
Post-focus -1.348 0.423 -3.187  0.002%**
T2 -3.347 0.428 -7.812  0.000%**
T3 -4.723 0.445 -10.608  0.000***
T4 -1.767 0.427 -4.140  0.000%**
Post-focus : T2 1.449 0.607 2.387 0.020*
Post-focus : T3 1.914 0.625 3.064 0.003**
Post-focus : T4 0.923 0.603 1.531 0.131

® Narrow focus Post-focus
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Figure 9. The use of pitch-min in distinguishing narrow focus from post-focus in
each tone

INTERIM SUMMARY. The speakers used a longer duration and a wider pitch span
for words in narrow focus than in post-focus. The difference in pitch span between
the two focus conditions was mainly caused by the rising of pitch-max in narrow
focus. The Tone 1 words were produced with both a higher pitch-max and a higher
pitch-min, that is, a higher overall pitch level, in narrow focus than in post-focus.

3.2 Realisation of focus types (Narrow focus vs. broad focus vs. contrastive

focus)

WORD DURATION. The best-fit model for this dependent variable was Model 1
(Table 19). The summary of this model (Table 20) showed that the main effect of
FOCUS was significant, but there was no significant main effect of TONE or
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significant interaction of FOCUS and TONE. The words were longer in narrow focus
than in broad focus (13 ms longer, p < 0.05), regardless of tone; narrow focus and
contrastive focus were not distinguished via word duration (Figure 10).

Table 19. Model comparisons regarding the dependent variable word duration in the
comparison narrow focus vs. broad focus vs. contrastive focus

Model comparisons Pr(>Chisq)
0 vs. 1 (adding FOCUS) 0.025
1 vs. 2 (adding TONE) 0.479

1 vs. 3 (adding FOCUS : TONE) 0.836

Table 20. Model summary regarding the dependent variable word duration in the
comparison narrow focus vs. broad focus vs. contrastive focus

Factor Estimate Std. Error tvalue Pr(>|t)
Intercept (Narrow focus) 0.222 0.005 43.143  <2e-16
Broad focus -0.013 0.005 -2.672 0.009
Contrastive focus -0.003 0.005 -0.693 0.490

® Broad focus © Narrow focus ® Contrastive focus
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Figure 10. The use of word duration in distinguishing narrow focus from broad
focus and contrastive focus

PITCH SPAN. The best-fit model for this dependent variable was Model 2 (Table
21). The summary of this model (Table 22) showed that the main effects of FOCUS
and TONE were significant, but there was no significant interaction of FOCUS and
TONE. The pitch span of words was wider in narrow focus than in broad focus (0.4 st
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wider, p < 0.05)", regardless of tone; narrow focus and contrastive focus were not
distinguished via pitch span (Figure 11).

Table 21. Model comparisons regarding the dependent variable pitch span in the
comparison narrow focus vs. broad focus vs. contrastive focus

Model comparisons Pr(>Chisq)
0 vs. 1 (adding FOCUS) 0.360
0 vs. 2 (adding TONE) 0.000%**

2 vs. 3 (adding FOCUS : TONE) 0.736

Table 22. Model summary regarding the dependent variable pitch span in the
comparison narrow focus vs. broad focus vs. contrastive focus

Factor Estimate Std. Error tvalue Pr(>|t)
Intercept

(Narrow focus, T1) 1.890 0.234 8.070 0.000%**
Broad focus -0.447 0.204 -2.193 0.031*
Contrastive focus -0.085 0.208 -0.407 0.685

T2 0.730 0.230 3.170 0.002**
T3 2.267 0.246 9.210 0.000%**
T4 1.846 0.232 7.969 0.000%**

H Broad focus = Narrow focus B Contrastive focus
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Figure 11. The use of pitch span in distinguishing narrow focus from broad focus
and contrastive focus

19 The pitch span difference (0.4st) between narrow focus and broad focus in adults
was rather small, and it showed up as an insignificant difference when analysing the
adults’ data together with the children’s in Chapter 3.
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PITCH-MAX. The best-fit model for this dependent variable was Model 2 (Table
23). The summary of this model (Table 24) showed that the main effect of FOCUS
was not significant, and it did not have a significant interaction with TONE. Thus,
narrow focus was not distinguished from broad focus or contrastive focus via pitch-
max.

Table 23. Model comparisons regarding the dependent variable pitch-max in the
comparison narrow focus vs. broad focus vs. contrastive focus

Model comparisons Pr(>Chisq)
0 vs. 1 (adding FOCUS) 0.699
0 vs. 2 (adding TONE) 0.000%**

2 vs. 3 (adding FOCUS : TONE) 0.942

Table 24. Model summary regarding the dependent variable pitch-max in the
comparison narrow focus vs. broad focus vs. contrastive focus

Factor Estimate Std. Error tvalue Pr(>|t))
Intercept

(Narrow focus, T1) 90.439 1.739 52.006  0.000%**
Broad focus -0.125 0.196 -0.639 0.525
Contrastive focus -0.312 0.198 -1.572 0.119

T2 -2.430 0.226 -10.767  0.000%**
T3 -1.775 0.230 -7.715 0.000%**
T4 0.381 0.226 1.686 0.095

PITCH-MIN. The best-fit model for this dependent variable was Model 6 (Table 25).
The summary of this model (Table 26) showed that FOCUS did not have a significant
main effect or a significant interaction with TONE. Thus, narrow focus was not
distinguished from broad focus or contrastive focus via pitch-min.

Table 25. Model comparisons regarding the dependent variable pitch-min in the
comparison narrow focus vs. broad focus vs. contrastive focus

Model comparisons Pr(>Chisq)
0 vs. 1 (adding FOCUS) 0.476
0 vs. 2 (adding TONE) 0.000%**

2 vs. 3 (adding FOCUS : TONE) 0.908
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Table 26. Model summary regarding the dependent variable pitch-min in the
comparison narrow focus vs. broad focus vs. contrastive focus

Factor Estimate Std. Error tvalue Pr(>jt|)
Intercept

(Narrow focus, T1) 88.585 1.761 50311  0.000%**
Broad focus 0.303 0.239 1.269 0.207
Contrastive focus -0.309 0.243 -1.271 0.207

T2 -3.156 0.272 -11.614  0.000***
T3 -4.252 0.284 -14.952  0.000***
T4 -1.506 0.273 -5.522  0.000%**

INTERIM SUMMARY. The speakers used a longer duration and a slightly, (yet
statistically significantly), wider pitch span for the words in narrow focus than in
broad focus. They did not vary word duration, pitch span, pitch-max or pitch-min to
distinguish narrow focus from contrastive focus.

4. Conclusions

We have shown that in semi-spontaneous speech speakers of Mandarin realised the
focused words in narrow focus with a longer duration and wider pitch span than the
same words not only in the pre-focus condition but also in the post-focus condition,
as reported for read speech (Y. Chen & Braun, 2006; Xu, 1999). The difference in
pitch span between words in focus and pre-focus appears to stem from a combined
effect of pitch-max rising and pitch-min lowering in the focused words, compared to
the same words in the pre-focal condition. The difference in pitch span between
focus and post-focus, however, appears to be only related to pitch-max rising in the
focused non-Tone 1 words. In Tone 1 words, speakers raise both pitch-max and
pitch-min in the focus condition, compared to the post-focus condition, suggesting
an increase in pitch register (i.e., overall pitch level) in focal Tone 1 words. Given
the limited pitch span of Tone 1 words, it is possible that speakers vary pitch register
as an additional focus-marking strategy. Furthermore, we have found that speakers
realised the focal words in narrow focus with a longer duration and a slightly wider
pitch span than the same words in broad focus, similar to the findings on read speech
(e.g., Shih, 1988; Xu, 1999). However, the pitch span in our study was varied to a
smaller degree (0.4 st, i.e., less than 10 Hz) than in read speech (as much as 66 Hz in
Xu, 1999). In addition, we have found no evidence that speakers vary word duration
or any of the pitch-related cues to distinguish contrastive focus from narrow focus,
similar to the finding on semi-spontaneous speech (Greif, 2010) but different from
the findings on read speech (Y. Chen & Braun, 2006).

These results indicate that the realisation of narrow focus in semi-
spontaneous speech in our study is similar to the realisation of narrow focus in read
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speech in previous work on Mandarin. Interestingly, the prosodic differences
between focus types are more pronounced in read speech than in semi-spontaneous
speech in Mandarin. This is comparable to the sharper prosodic differences between
focus conditions in read speech than in (semi-) spontaneous speech in West
Germanic languages. For example, in Dutch, focal words are longer than post-focal
words in read speech (e.g., Cambier-Langeveld, 2000), but not in semi-spontaneous
speech (Romeren, 2016). In addition, a study on English read speech has shown that
speakers produce contrastive focus with more prosodic prominence than narrow
focus if they are made aware that the task is to prosodically distinguishing the two
(Breen, Fedorenko, Wagner, & Gibson, 2010). Thus, reading sentences repeatedly
under explicit instructions in a lab setting may invite speakers to prosodically realise
information structural differences that they ordinarily do not realise or realise to a
limited degree (Breen et al., 2010; de Ruiter, 2010; Romeren, 2016).
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CHAPTER 3. The developmental path to adult-like prosodic
focus-marking in Mandarin Chinese-speaking children?

Abstract

This study investigates how children acquire prosodic focus-marking in Mandarin
Chinese. Using a picture-matching game, we elicited semi-spontaneous production
of sentences in various focus conditions from children aged four to eleven. We
found that Mandarin Chinese-speaking children use some pitch-related cues in some
tones and duration in all tones in an adult-like way to distinguish focus from non-
focus at the age of four to five. Their use of pitch-related cues is not yet fully adult-
like in certain tones at the age of eleven. Further, they are adult-like in the use of
duration in distinguishing narrow focus from broad focus at four or five but adult-
like in not using the pitch-related cue, pitch-max, for this purpose at seven or eight.
The later acquisition of pitch-related cues may be related to the use of pitch for
lexical purposes and the differences in the use of pitch in different tones can be
explained by differences in how easy it is to vary pitch-related parameters without
changing tonal identity.

Keywords
Acquisition, focus, prosody, development, Mandarin Chinese

20 Chapter 3 is an adapted version of an article by Yang and Chen, accepted by and
to appear in First Language. Preliminary results of a portion of the data from
Chapter 3 were presented at the 4th International Symposium on Tonal Aspects of
Languages (TAL) and the 7th Speech Prosody conference, and published in the
proceedings (Yang & Chen, 2014a, 2014Db).



58  Chapter 3

1. Introduction

Speakers use a range of linguistic means to distinguish information that is new to
listeners from information that is already known to listeners. Listeners rely on the
linguistic expressions of changes in information structure to efficiently process
information. Prosody is used for marking information structure in many languages
(e.g., Gussenhoven, 2007; Vallduvi & Engdahl, 1996). Generally, speakers realise a
word with more prosodic prominence when conveying new and/or contrastive
information (also known as “focus”) than otherwise. However, there are notable
differences between languages in the exact realisation of prosodic prominence.
Some languages (e.g., Swedish, German, English, Dutch) can vary prosodic
prominence via both phonological means, i.e., making coarse-grained variations in
prosodic parameters (e.g., accenting or not accenting a word) and phonetic means,
i.e. making fine-grained changes in prosodic parameters within a phonological
category (e.g. changes in pitch span of a sentence-level accent or a lexical tone). But
other languages can only use phonetic means (e.g., Mandarin Chinese, Cantonese).
Languages can also differ in the consistency of the form-function mapping between
prosody and focus. For example, in Dutch, the subject-noun of a sentence is nearly
always accented regardless of whether it is focal or not (A. Chen, 2009); the object-
noun is usually unaccented when non-focal in read speech but can be either
unaccented or accented in semi-spontaneous speech (A. Chen, 2011a). The relation
between accentuation and focus is thus not consistent in Dutch. It changes with the
position of the constituent in a sentence and the modality of speech, and is thus
probabilistic by nature. In contrast, in Swedish, a word is realised with a
prominence-lending high tone only when it is focal (e.g., Bruce, 2007). Additionally,
the specific prosodic parameters involved in focus-marking can be simultaneously
used for lexical purposes. For example, pitch is used to distinguish words in tone
and pitch-accent languages (e.g., Mandarin Chinese, Cantonese, Swedish).

The question that arises in the context of language development is how the
above-mentioned differences between languages influence the acquisition of
prosodic focus-marking in different languages. Recent years have seen a significant
increase in the number of studies examining the use of prosody in focus-marking in
children acquiring a Germanic language. These studies have shown that children can
already use accentuation to mark focus at the age of three to four but not necessarily
in an adult-like way, and that they become adult-like in both the placement of accent
and the type of accent (i.e., the shape of the pitch pattern) at about the age of eight
(e.g., Hornby & Hass, 1970; MacWhinney & Bates, 1978; Wells, Peppé &
Goulandris, 2004, on English; Miiller, Hohle, Schmitz, & Weissenborn, 2005, on
German; A. Chen, 2011a, 2011b, on Dutch). On the other hand, the use of phonetic
means as an alternative to phonological means, especially the use of duration, is not
adult-like even at the age of eight (A. Chen, 2009, 2015, on Dutch). However, this
developmental path to adult-like prosodic focus-marking may not be generalisable to
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children acquiring a language that differs from West Germanic languages. In the
present study, we have investigated children’s use of prosody in focus-marking in
Mandarin Chinese (hereafter Mandarin), in order to shed light on the acquisition of
prosodic focus-marking from the perspective of a tone language.

Mandarin presents itself as an interesting case for the study of the
acquisition of prosodic focus-marking for three reasons. First, as mentioned above,
Mandarin only uses phonetic means to realise focus, different from West Germanic
languages which primarly use phonological means and only use phonetic means
when phonological means do not suffice. In Chapter 2, we have examined the
prosodic realisation of three types of focus, i.e., (non-contrastive) narrow focus (i.e.,
focus on one content word in a sentence), contrastive (narrow) focus (i.e., contrast
conveyed by one word in a sentence), and whole-sentence focus, or broad focus, in
semi-spontaneous speech. It was found that narrow focus was realised with a longer
duration and a larger pitch span than non-focus, as found in read speech (Y. Chen &
Braun, 2006; Xu, 1999). Narrow focus was also realised with a longer duration and
a slightly wider pitch span than broad focus, but was not distinguished from
contrastive focus, different from findings on read speech (e.g., Y. Chen & Braun,
2006; Shih, 1988; Xu, 1999). Will the extensive use of phonetic means in prosodic
focus-marking influence the rate of acquisition in Mandarin-speaking children,
compared to children acquiring West Germanic languages? There are two plausible
but opposing answers to this question. On the one hand, Mandarin-speaking children
may learn prosodic focus-marking at an earlier age than children acquiring a West
Germanic language because of extensive exposure to the use of phonetic means for
focus-marking in the input. On the other hand, they may learn prosodic focus-
marking at a similar age to children acquiring a West-Germanic language, because
children, regardless of their native language, may need a similar amount of time to
establish the form-function mapping between prosodic variation and focus in the
input, and to develop sufficient control of prosodic parameters in production.

Furthermore, pitch is not only varied to mark focus but also to distinguish
words in Mandarin. More specifically, Mandarin has four lexical tones, i.c., a high
level tone (Tone 1), a rising tone (Tone 2), a low tone (Tone 3), and a falling tone
(Tone 4), which are primarily identified by pitch movements (e.g., Chao, 1965; Lin,
2007). For example, the syllable “ma” can mean “mother” in Tone 1, “hemp” in
Tone 2, “horse” in Tone 3, and “to scold” in Tone 4. This raises the question of
whether lexical uses of pitch will affect the order in which the use of pitch and
duration is acquired for focus-marking. On the one hand, speakers need to maintain
the shape of the pitch contour in a word for the sake of the identity of the lexical
tone, and thus leave limited acoustic space for pitch variation for focus-marking
purposes. This suggests that speakers need to execute precise control of pitch in
order to vary pitch for focus-marking purposes and leave the identity of the lexical
tones intact at the same time. Research has shown that young children have
difficulty in pitch control over a stretch of speech as long as or longer than a word
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(A. Chen, 2009). We may thus predict that Mandarin-speaking children take a
longer time to become adult-like in the use of pitch than in the use of duration for
focus-marking purposes. On the other hand, Mandarin-speaking children produce
lexical tones with considerable accuracy as early as three years of age (e.g., Wong,
2012; Wong, Schwartz, & Jenkins, 2005; Zhu, 2002). They may thus have
developed considerable sensitivity to pitch variation and are skillful with pitch
control in production, which might in turn facilitate their acquisition of the use of
pitch for focus-marking purposes. Along this line of reasoning, we may predict that
Mandarin-speaking children master the use of pitch earlier than the use of duration
for focus-marking purposes. These conflicting predictions need to be tested
experimentally.

Relatedly, although they can produce the four tones with considerable
accuracy by the age of three, Mandarin-speaking children do not acquire the four
tones at the same rate. Specifically, Tone 1 and Tone 4 have generally been found to
be acquired earlier than Tone 2 and Tone 3 by young children (e.g., Clumeck, 1977;
Li & Thompson, 1977; Wong, 2012; Zhu, 2002). There is no consensus yet on why
one tone is acquired later than another. Researchers have attributed the relatively late
acquisition of certain tones to production-related difficulties (e.g., the complexity of
articulatory control), perception-related challenges (e.g., the difficulty of tonal
distinction in perception), or the frequency of the tones in the input received by
children in infancy and toddlerhood (Zhu, 2002; Wong et al., 2005). Whatever the
reasons may be, the findings imply that the four tones are not equally easy to acquire.
This raises the question of whether Mandarin-speaking children’s use of pitch for
focus-marking purposes varies between tones, especially at younger ages. Given the
relatively late acquisition of Tone 2 and Tone 3, we may predict later adult-like of
use of pitch for focus-marking in Tone 2 and Tone 3 than in Tone 1 and Tone 4.

To address the three above-mentioned issues and resolve conflicting
predictions regarding the effects of only using phonetic means to mark focus and
lexical use of pitch, we have investigated how Mandarin-speaking four- to eleven-
year-olds use pitch and duration for focus-marking purposes in semi-spontaneous
speech. Specifically, we have examined how they use pitch and duration to
distinguish: (1) Narrow focus from non-focus, i.e., pre-focus and post-focus (Effect
of focus); (2) Narrow focus from broad focus (Effect of focal constituent size); and
(3) Narrow focus from contrastive focus (Effect of contrastivity).

2. Method
2.1 Participants
Three groups of children, i.e., twelve four- to five-year-olds (average age: 5;2; range:

4;6 — 5;10), ten seven- to eight-year-olds (average age: 7;10; range: 7;2 — 8;3) and
twelve ten- to eleven-year-olds (average age: 10;9; range: 10;1 — 11;5) participated
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in the experiment (see Appendix A for more participant information). They were
recruited and tested in Beijing 21st Century kindergarten and primary school, and
came from diverse social-economic backgrounds. They all spoke Mandarin as their
native language without detectable regional accent. Twelve adults native speakers of
Mandarin (average age: 19 years; range: 18 — 20 years; six females and six males)
were tested as a control group. They were undergraduates from Beijing Forestry
University at the time of testing, and all spoke Mandarin without any detectable
regional accent.

2.2 The pitcture-matching game

We adapted the picture-matching game used in A. Chen (2011a) to elicit semi-
spontaneous production. In this game, the child was supposed to help the
experimenter to put pictures in matched pairs. Three piles of pictures were used. The
experimenter and the child each held a pile of pictures. The third pile lay on the table
in a seemingly messy fashion. The experimenter’s pictures always missed some
information (e.g., the subject, the action, the object, or all three). The child’s pictures
always contained all three pieces of information. On each trial, the experimenter
showed one of her pictures to the child, described the picture and asked a question
about it or made a remark about the missing information (in the contrastive focus
condition). The child then took a look at the corresponding picture in his/her pile
and responded to the experimenter’s question or remark. The experimenter then
looked for the right picture in the messy pile and matched it with her own picture to
form a pair.

As rules of the game, the child was asked to answer the experimenter’s
questions in full sentences and not to reveal his/her pictures to the experimenter. In
addition, in order to make sure that the experiment was conducted in the same way
for all the children, and that adequate background information was equally provided
for each trial before a question was asked or a remark was made, scripts containing
all words that the experimenters were supposed to say in the experimental sessions
were constructed. The experimenters were instructed to follow the scripts closely but
were encouraged to make spontaneous remarks that did not affect the information
structure of the child’s responses for the purpose of facilitating the conversation.
Prior to the picture-matching game, a picture-naming task was conducted to ensure
that the children would use the intended words to refer to the entities in the pictures.
This procedure also rendered the entities in the pictures referentially accessible.

2.3 Experimental materials
One-hundred and sixty question-answer dialogues were embedded in the picture-

matching game to elicit one-hundred and sixty SVO sentences in five focus
conditions: narrow focus on the subject-noun in sentence-initial position (NF-i),



62  Chapter 3

responding to who-questions; narrow focus on the object-noun in sentence-final
position (NF-f), responding to what-questions; narrow focus on the verb in sentence-
medial position (NF-m), responding to what-does-X-do-to-Y questions; contrastive
focus in sentence-medial position (CF-m), correcting the experimenter’s remark
about the action; broad focus over the whole sentence (BF), responding to what-
happens questions, as illustrated in (1). Including narrow focus in three sentence-
positions made it possible to study the effect of narrow focus on the sentence-medial
verbs (NF-m) compared to the same verbs in pre-focus (or NF-f) and post focus (or
NF-i). Comparing the verbs in NF-m, CF-m and BF allowed us to study the prosodic
difference between different focus types. Examples of question-answer dialogues in
the five focus condition are given in (1), in which the digits represent tones in
Mandarin, and the referents are referred to with the definite article in the English
glossary because they had been introduced in the picture-naming task.

(1) Examples of question-answer dialogues between the experimenter (E) and
participant (P):

(NF-)) E: F! BR. BRETP. HBERA DR HETIEKR?
Look! The ball, and the ball is in the air. It looks like someone
throws the ball. Who throws the ball?

P: [/DEE] &7k BRo
[xiao3 xiong2] rengl  qiu2.
[The little bear] throws the ball.

(NF-f)  E: FH! i, DRI 2 7. BEKRDETIARE.
WA
Look! The little cat, and it stretches out its arm. It looks like
the little cat throws something. What does the little cat throw?

P: A 17 ESP
xia03 maol rengl [bi3].
The little cat throws [the pen].

(NF-m) E: F! /Mg, BFPF. BERRNREFRS, NMEAF?
Look! The little rabbit, and the book. It looks like the little
rabbit does something to the book. What does the little rabbit

do to the book?
P: /MR [#79] H.
xiao3 tu4 [rengl] shul.

The little rabbit  [throws]  the book.
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(CF-m) E: F&! /R, IH¥. GEKDREESRE. IS5 DR
Look! The little bear, and the vegetables. It looks like the little
bear will do something to the vegetables. I will make a guess:
The little bear [buries] the vegetables.

P: /P EZ] Ko
xiao3 xiong2 [rengl]  caid.
The little bear [throws] the vegetables.

(BF) E: B! OB . tHa®E A REER U T
e
Look! My picture is very blurry. I cannot see anything clearly.
What happens in your picture?
P: [/ 17 #]e
[xiao3 gou3 rengl cai4].
[The little dog ~ throws  the vegetables].

The SVO sentences were unique combinations of four disyllabic subject-noun
phrases starting with the word “xiao3 (little)” (one noun phrase per lexical tone
regarding the second word in each phrase), eight monosyllabic verbs (one verb per
lexical tone per group), and eight monosyllabic object-nouns (one noun per lexical
tone per group), as shown in Table 1. Each group-1 verb was combined once with
each group-1 object-noun and each group-2 verb was combined once with each
group-2 object-noun, leading to one-hundred and sixty verb phrases (4 tones in
verbs x 4 tones in objects x 2 groups of verbs and object-nouns x 5 focus conditions
= 160 VPs). We used two groups of verbs so that we had two realisations of each
tone in the verbs and could avoid data loss regarding the tones in the case that a
child mispronounced one verb. As we could not find four nouns representing four
tones among the words reported to be acquired by Mandarin-speaking four-year-olds
(Y. Liu, Shu, & Li, 2007) that could form semantically appropriate VPs with all the
eight target verbs, we paired each group of verbs with their “own” object nouns, thus
having two groups of object nouns. The subject-nouns were then approximately
evenly distributed over the verb phrases, forming one-hundred and sixty SVO
sentences (Appendix B). This procedure made sure that in each focus condition,
each tone in the verbs was combined with each tone in the preceding subject-noun
and with each tone in the following object-noun.
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Table 1. Words that occurred in the SVO sentences

Tone 1 Tone 2 Tone 3 Tone 4
N INRE MY N
Subject nouns xiao3 maol xiao3 xiong2  xiao3 gou3 xiao3 tu4
“little cat” “little bear”  “little dog”  “little rabbit”
EiA] b By iz
Group-1 verbs rengl mai2 jian3 yun4
“throw” “bury” “cut” “transport”
% E " B8
Group-2 verbs jiaol wen2 tian3 mai4
“water” “smell” “lick” “sell”
15 = S %
Group-1 objects shul qiu2 bi3 cai4
“book” “ball” “pen” “Vegetable”
1t 3 B B
Group-2 objects hual li2 cao3 shu4
“flower” “pear” “grass” “tree”

The one-hundred and sixty sentences were then split evenly into two lists (List 1 and
List 2) of eighty sentences. Each list contained all verb-object tonal combinations
but not all verb-object word combinations. The trials on each list were randomized
in a way that trials from the same focus condition did not appear after each other and
the focused constituent of a trial was not mentioned on its preceding trial.
Approxiamately half of the participants in each age group produced the sentences on
List 1 and the other half produced the sentences on List 2.

24 Experimental procedure

The children were tested individually in quiet rooms in their kindergarten or school.
Three female native speakers of Mandarin administered the experiment after having
received intensive training on how to conduct the experiment. Two experimental
sessions — one eliciting forty sentences with the group-1 words and the other
eliciting forty sentences with the group-2 words — were held on two different days
for each four- to five-year-old, and on the same day for the older children but with a
break in between. The childen were also allowed to take a break during an
experimental session whenever necessary. Each experimental session lasted about
thirty-five minutes and was audio-recorded at a sampling rate of 44.1 kHz with 16
bits using a ZOOM HI1 recorder. The four- to five-year-olds were also video-
recorded during the experiment for the purpose of training experimenters. The adults
were tested following the same experimental procedure, but were informed that the
game was of a simple nature because it would also be played with children.
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2.5 Prosodic annotation

The audio recording from each participant was first orthographically annotated in
Praat (Boersma & Weenink, 2013). Then usable sentences were selected for
phonetic annotation (59% for the four- to five-year-olds, 82% for the seven- to
eight-year-olds, and 90% for the ten- to eleven-year-olds), and unusable ones were
excluded from further analysis. A target sentence was considered unusable in any of
the following cases: (1) the participant produced the target sentence before the
experimenter asked the question, (2) the experimenter asked a different question
than the intended question in that trial, (3) the experimenter did not provide an
adequate description of the picture before she asked a question, (4) the sentence was
produced at a noisy moment of the kindergarten or school, (5) the sentence was
produced with word insertion, deletion, or replacement, (6) the sentence was
produced with self-repair or clearly perceivable hesitation, or (7) the sentence was
produced with perceivable marked intonation, such as chanting-, singing- and
howling-like intonation, or with laughter.

We were especially interested in whether pitch span and duration were
varied for focus-marking purposes. If pitch span was expanded in certain focus
conditions, we wanted to know how the expansion was achieved, namely, by raising
the maximum pitch (hereafter the pitch-max), or by lowering the minimum pitch
(hereafter the pitch-min), or by varying both. We thus annotated the target words in
the usable sentences for word boundaries, pitch-max and pitch-min. Word
segmentation was done on the basis of formant intensity, formant contours,
waveforms, and auditory perception (Macha¢ & Skarnitzl, 2009; Turk, Nakai, &
Sugahara, 2006). In the annotation of the pitch-max and pitch-min, care was taken
not to confuse local pitch fluctuations with linguistically relevant variation in pitch.
The tonal targets of the lexical tones and the influence from the preceding tone were
taken into account when determining the location of pitch-max and pitch-min (Xu,
1997; Xu & Wang, 2001; see a detailed explanation in section 2.5 in Chapter 2 of
this dissertation). A small number of trials that were affected by background noise
and non-model voice quality were excluded from pitch annotation.

3. Statistical analysis and results

As mentioned earlier, the target words were focal in the NF-m, BF and CF-m
conditions, post-focal in the NF-i condition, and pre-focal in the NF-f condition. We
analysed the effect of focus (i.e., NF-m vs. NF-i/NF-f) and focus types differing in
size (i.e., NF-m vs. BF) or contrastivity (i.e., NF-m vs. CF-m) on the use of each
duration- or pitch-related prosodic cues. The data of the adult control group (Chapter
2 of this dissertation) was included in the statistical analysis for comparison reasons.

Mixed-effects modelling in the program R with the Ime4 package (Bates,
Maechler, Bolker, & Walker, 2014) was used to assess the data. The dependent
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variables were duration, pitch span, pitch-max, and pitch-min of the target words.
The random factors were SPEAKER (i.e., the participants) and SENTENCE (i.e., the
target sentences). The fixed factors were AGE, FOCUS, and TONE. AGE referred to the
four age groups and thus had four levels (i.e., three groups of children and one group
of adults. The adults was set as the reference category). FOCUS referred to the focus
conditions. For each analysis, two conditions were compared to each other in order
to address a specific question. FOCUS thus always had two levels. TONE referred to
the tones of the target words, and had four levels (i.e., Tone 1, 2, 3, and 4).

To find out whether a particular prosodic cue was used to distinguish two
focus conditions, models were built using the aforementioned factors. Starting from
an “empty” model (hereafter Model 0) containing only the random factors, we added
the main effects of the fixed factors, the two-way interactions between each two
fixed factors, and the three-way interaction between all of them to the model in a
stepwise fashion, building seven additional models (Table 2). The ANOVA function
in R was used to compare models in order to derive the model with the best fit. First,
Model 1 was compared to Model 0, and a statistically significant difference
indicated that Model 1 with the newly added parameter FOCUS could better explain
the variation in the data, and thus was the “winning” model. Otherwise, Model 0
stayed as the “winning” model. Next, Model 2 was compared to its preceding
“winning” model, which could be either Model 1 or Model 0. Following the same
logic, each later model was compared to the preceding “winning” model. The last
“winning” model was considered to be the best-fit model.

Table 2. Model build-up procedure

Model Factor added
Model 0

Model 1 FOCUS

Model 2 AGE

Model 3 TONE

Model 4 FOCUS : AGE
Model 5 FOCUS : TONE
Model 6 AGE : TONE

Model 7 FOCUS : AGE : TONE

For each analysis, we report on the best-fit model, according to the model
comparisons, and statistical significance of main effects and interactions, according
to the summary of the best-fit model. As the model summary does not
straightforwardly show the difference between two focus conditions in the use of a
particular prosodic cue in each age group, we did additional analysis of each age
group to obtain a clearer picture on interactions involving the factor AGE. If the best-
fit model contained the three-way interaction of FOCUS, AGE and TONE, we discuss
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how the speakers in each age group distinguished the two focus conditions in each
tonal category by examining the interaction of FOCUS and TONE in each age group. If
the best-fit model contained the two-way interaction of FOCUS and AGE, we discuss
how the speakers in each age group distinguished the two focus conditions by
examining the main effect of FOCUS in each age group. We do not discuss in detail
the main effects of the factors when the interactions involving these factors are
significant, two-way interactions when three-way interactions involving the same
factors are significant, and interactions that do not involve the factors FOCUS and
AGE.

3.1 Realisation of narrow focus
3.1.1  Narrow focus vs. pre-focus (NF-m vs. NF-f)

WORD DURATION. The best-fit model for this dependent variable was Model 4
(Table 3). The summary of this model (Table 4) showed that the main effects of
FOCUS, AGE and their interaction were significant. Subsequent analysis of the main
effect of FOCUS in each age group separately revealed that the word duration was
significantly longer in narrow focus than in pre-focus in each group of children (69
ms longer in the four- to five-year-olds, 61 ms longer in the seven- to eight-year-
olds, 33 ms longer in the ten- to eleven-year-olds; p < 0.001 in all cases), as in the
adults (19 ms longer, p < 0.001) (Figure 1). However, the children varied word
duration to a much larger extent than the adults. Among the children, the four- to
five-year-olds and seven- to eight-year-olds tended to vary word duration to a larger
degree than the ten- to eleven-year-olds.

Table 3. Model comparisons regarding the dependent variable word duration in the
comparison narrow focus vs. pre-focus

Model comparisons Pr(>Chisq)
0 vs. 1 (adding FOCUS) 0.000%**

1 vs. 2 (adding AGE) 0.000%**

2 vs. 3 (adding TONE) 0.730

2 vs. 4 (adding FOCUS : AGE) 0.000%**

4 vs. 5 (adding FOCUS : TONE) 0.667

4 vs. 6 (adding AGE : TONE) 0.904

4 vs. 7 (adding FOCUS : AGE : TONE)  0.917
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Table 4. Model summary regarding the dependent variable word duration in the
comparison narrow focus vs. pre-focus

Factor Estimate Std. Error  tvalue Pr(>|t))
Intercept

(Adults, Narrow focus, T1) 0.218 0.010 21.831  0.000%***
Pre-focus -0.019 0.006 -3.010  0.003**
Age 4-5 0.112 0.012 9.659 0.000%**
Age 7-8 0.097 0.012 8.084 0.000%**
Age 10-11 0.052 0.011 4.532 0.000%**
T2 0.009 0.008 1.135 0.261

T3 0.003 0.008 0.415 0.679

T4 0.003 0.008 0.366 0.715
Pre-focus : Age 4-5 -0.050 0.007 -7.609 0.000%**
Pre-focus : Age 7-8 -0.042 0.006 -6.775 0.000%**
Pre-focus : Age 10-11 -0.014 0.006 -2.343 0.019*
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Figure 1. The use of word duration in distinguishing narrow focus from pre-focus

PITCH SPAN. The best-fit model for this dependent variable was Model 6 (Table 5).
The summary of this model (Table 6) showed that the main effect of FOCUS was not
significant, but the interaction of FOCUS and AGE and the interaction of FOCUS and
TONE were significant. In addition, the main effects of AGE and TONE and their
interaction were also significant. Regarding the interaction of FOCUS and AGE,
subsequent analysis of the main effect of FOCUS in each age group separately
revealed that the pitch span was significantly wider in narrow focus than in pre-
focus in the seven- to eight-year-olds (1.8 st wider; p < 0.001) and ten- to eleven-
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year-olds (1.5 st wider; p < 0.001), similar to the adults (0.7 st wider; p < 0.05), but
not in the four- to five-year-olds (Figure 2).

Table 5. Model comparisons regarding the dependent variable pitch span in the
comparison narrow focus vs. pre-focus

Model comparisons Pr(>Chisq)
0 vs. 1 (adding FOCUS) 0.000%**

1 vs. 2 (adding AGE) 0.000%**

2 vs. 3 (adding TONE) 0.000%**

3 vs. 4 (adding FOCUS : AGE) 0.000%**

4 vs. 5 (adding FOCUS : TONE) 0.128

4 vs. 6 (adding AGE : TONE) 0.000%**

6 vs. 7 (adding FOCUS : AGE : TONE)  0.556

Table 6. Model summary regarding the dependent variable pitch span in the
comparison narrow focus vs. pre-focus

Factor Estimate Std. Error tvalue Pr(>|t))
Intercept

(Adults, Narrow focus, T1) 1.529 0.385 3.976 0.000%**
Pre-focus 0.057 0.454 0.126 0.900
Age 4-5 0.711 0.371 1.918 0.058
Age 7-8 1.292 0.367 3.519 0.001**
Age 10-11 0.926 0.348 2.658 0.009**
T2 1.171 0.468 2.500 0.015*
T3 2.732 0.491 5.561 0.000%**
T4 2.430 0.469 5.178 0.000%**
Pre-focus : Age 4-5 -0.457 0.251 -1.826 0.068
Pre-focus : Age 7-8 -1.292 0.230 -5.622 0.000%**
Pre-focus : Age 10-11 -0.797 0.208 -3.821 0.000%**
Pre-focus : T2 -0.944 0.619 -1.526  0.133
Pre-focus : T3 -0.849 0.640 -1.326  0.189
Pre-focus : T4 -1.463 0.620 -2.360  0.022*
Age4-5:T2 0.809 0.325 2.488 0.013*
Age 7-8 : T2 1.296 0.300 4.324 0.000%**
Age 10-11:T2 0.660 0.280 2.360 0.018*
Age 4-5:T3 0.789 0.406 1.945 0.052
Age 7-8: T3 1.212 0.365 3.318 0.001**

Age 10-11:T3 0.361 0.313 1.151 0.250
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Age 4-5:T4 0.731 0.332 2.201 0.028**
Age 7-8: T4 1.532 0.305 5.031 0.000%**
Age 10-11:T4 0.616 0.281 2.190 0.029%*
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Figure 2. The use of pitch span in distinguishing narrow focus from pre-focus

PITCH-MAX. The best-fit model for this dependent variable was Model 7 (Table 7).
The summary of this model (Table 8) showed that the main effect of FOCUS was not
significant, but the interaction of FOCUS and AGE and the interaction of FOCUS, AGE
and TONE were significant. In addition, the main effects of AGE and TONE and their
interaction were also significant. Subsequent analysis revealed no significant main
effect of FOCUS or significant interaction of FOCUS and TONE in the four- to five-
year-olds, indicating that they did not use pitch-max to distinguish narrow focus
from pre-focus (0.7 st higher in narrow focus, p > 0.05), regardless of tone, similar
to the adults (0.2 st higher in narrow focus, p > 0.05). In the seven- to eight-year-
olds, there was a significant interaction of FOCUS and TONE. They used a
significantly higher pitch-max in narrow focus than in pre-focus for words in Tone 1
(1.4 st higher, p < 0.05) and Tone 4 (2.2 st higher, p < 0.001), but not for words in
Tone 2 or Tone 3 (Figure 3). In the ten- to eleven-year-olds, there were significant
main effects of FOCUS and TONE, but no significant interaction, suggesting that they
used a higher pitch-max in narrow focus than in pre-focus (0.7 st higher, p < 0.05),
regardless of tone.
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Table 7. Model comparisons regarding the dependent variable pitch-max in the
comparison narrow focus vs. pre-focus

Model comparisons Pr(>Chisq)
0 vs. 1 (adding FOCUS) 0.123

0 vs. 2 (adding AGE) 0.000%**

2 vs. 3 (adding TONE) 0.000%**

3 vs. 4 (adding FOCUS : AGE) 0.035%

4 vs. 5 (adding FOCUS : TONE) 0.014%*

5 vs. 6 (adding AGE : TONE) 0.000%**

6 vs. 7 (adding FOCUS : AGE : TONE)  0.039*

Table 8. Model summary regarding the dependent variable pitch-max in the
comparison narrow focus vs. pre-focus

Factor Estimate Std. Error tvalue Pr(>|t))
Intercept

(Adults, Narrow focus, T1) 90.450 1.043 86.687  0.000%***
Pre-focus -0.281 0.462 -0.608 0.545
Age 4-5 10.050 1.439 6.985 0.000%**
Age 7-8 9.790 1.501 6.522 0.000%**
Age 10-11 8.043 1.432 5.615 0.000%**
T2 -2.466 0.465 -5.308 0.000%**
T3 -1.971 0.471 -4.182 0.000%**
T4 0.484 0.462 1.047 0.297
Pre-focus : Age 4-5 -1.599 0.465 -3.441 0.001%**
Pre-focus : Age 7-8 -1.124 0.442 -2.541 0.011*
Pre-focus : Age 10-11 -0.861 0.411 -2.095 0.036*
Pre-focus : T2 0.390 0.654 0.596 0.553
Pre-focus : T3 0.371 0.666 0.558 0.578
Pre-focus : T4 -0.525 0.654 -0.802 0.424
Age4-5:T2 0.573 0.465 1.233 0.218
Age 7-8: T2 -0.265 0.441 -0.601 0.548
Age 10-11:T2 -0.199 0.420 -0.474  0.636
Age 4-5:T3 -0.153 0.485 -0.316 0.752
Age 7-8: T3 -1.683 0.446 -3.774  0.000%**
Age 10-11:T3 -1.119 0.422 -2.651 0.008**
Age4-5:T4 0.227 0.463 0.490 0.624
Age 7-8 : T4 0.364 0.438 0.830 0.407

Age 10-11:T4 -0.050 0.413 -0.122 0.903
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Pre-focus : Age 4-5: T2 1.882 0.663 2.841 0.005**
Pre-focus : Age 7-8 : T2 0.669 0.629 1.063 0.288
Pre-focus : Age 10-11: T2 0.621 0.586 1.061 0.289
Pre-focus : Age 4-5: T3 1.883 0.682 2.764 0.006**
Pre-focus : Age 7-8 : T3 1.546 0.644 2.401 0.017*
Pre-focus : Age 10-11: T3 0.710 0.593 1.197 0.231
Pre-focus : Age 4-5: T4 1.082 0.665 1.627 0.104
Pre-focus : Age 7-8 : T4 -0.261 0.630 -0.415 0.678
Pre-focus : Age 10-11 : T4 0.328 0.582 0.563 0.573
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Figure 3. The use of pitch-max in distinguishing narrow focus from pre-focus in
different tones in the seven- to eight-year-olds

PITCH-MIN. The best-fit model for this dependent variable was Model 7 (Table 9).
The summary of this model (Table 10) showed that the main effect of FOCUS was
not significant, but the interaction of FOCUS and AGE and the interaction of FOCUS,
AGE and TONE were significant. In addition, the main effects of AGE and TONE and
their interaction were also significant. Subsequent analysis revealed a significant
main effect of FOCUS, but no significant interaction of FOCUS and TONE in the ten- to
eleven-year-olds, indicating that they used a lower pith-min in narrow focus than in
pre-focus (0.9 st lower, p < 0.05), regardless of tone, similar to the adults (0.5 st
lower, p < 0.05). In both the four- to five-year-olds and the seven- to eight-year-olds
we found a significant interaction of FOCUS and TONE. The four- to five-year-olds
used a lower pitch-min in narrow focus than in pre-focus for words in Tone 2 (1.8 st
lower, p < 0.05), but not for words in the other tones (Figure 4). The seven- to eight-
year-olds used a lower pitch-min in narrow focus than in pre-focus for words in
Tone 2 (2.0 st lower, p < 0.05) and Tone 3 (1.9 st lower, p < 0.05), but not for words
in the other tones (Figure 4).
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Table 9. Model comparisons regarding the dependent variable pitch-min in the
comparison narrow focus vs. pre-focus

Model comparisons Pr(>Chisq)
0 vs. 1 (adding FOCUS) 0.142

0 vs. 2 (adding AGE) 0.000%**

2 vs. 3 (adding TONE) 0.000%**

3 vs. 4 (adding FOCUS : AGE) 0.203

3 vs. 5 (adding FOCUS : TONE) 0.025*

5 vs. 6 (adding AGE : TONE) 0.000%**

6 vs. 7 (adding FOCUS : AGE : TONE)  0.010*

Table 10. Model summary regarding the dependent variable pitch-min in the
comparison narrow focus vs. pre-focus

Factor Estimate Std. Error tvalue Pr(>|t))
Intercept

(Adults, Narrow focus, T1) 88.779 1.048 84.726  0.000%***
Pre-focus -0.046 0.577 -0.079  0.937
Age 4-5 9.483 1.403 6.757 0.000%**
Age 7-8 8.778 1.463 5.998 0.000%**
Age 10-11 7.311 1.397 5.235 0.000%**
T2 -3.441 0.582 -5.909  0.000%***
T3 -4.805 0.606 -7.932  0.000%***
T4 -1.740 0.582 -2.991 0.004**
Pre-focus : Age 4-5 -1.408 0.465 -3.028 0.003**
Pre-focus : Age 7-8 -0.475 0.439 -1.081 0.280
Pre-focus : Age 10-11 -0.495 0.409 -1.210  0.227
Pre-focus : T2 0.838 0.819 1.024 0.309
Pre-focus : T3 1.037 0.846 1.226 0.223
Pre-focus : T4 0.454 0.821 0.553 0.582
Age4-5:T2 -0.645 0.481 -1.341 0.180
Age 7-8 : T2 -2.070 0.442 -4.689  0.000%**
Age 10-11: T2 -1.197 0.422 -2.838  0.005%*
Age 4-5:T3 -0.485 0.641 -0.756  0.450
Age 7-8: T3 -2.639 0.584 -4.517  0.000%**
Age 10-11:T3 -1.284 0.483 -2.657  0.008**
Age4-5:T4 -0.458 0.490 -0.936  0.350
Age 7-8 : T4 -1.833 0.449 -4.083 0.000%**
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Age 10-11: T4 -0.988 0.421 -2.345  0.019*
Pre-focus : Age 4-5: T2 2.740 0.683 4.012 0.000***
Pre-focus : Age 7-8 : T2 1.743 0.628 2.777 0.006**
Pre-focus : Age 10-11: T2 1.559 0.585 2.665 0.008**
Pre-focus : Age 4-5: T3 1.963 0.854 2.298 0.022*
Pre-focus : Age 7-8 : T3 1.986 0.771 2.578 0.010*
Pre-focus : Age 10-11: T3 0.891 0.651 1.367 0.172
Pre-focus : Age 4-5: T4 1.316 0.693 1.899 0.058
Pre-focus : Age 7-8 : T4 0.919 0.637 1.443 0.149
Pre-focus : Age 10-11: T4 1.046 0.589 1.775 0.076
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Figure 4. The use of pitch-min in distinguishing narrow focus from pre-focus in
different tones in the four- to five-year-olds and seven- to eight-year-olds

INTERIM SUMMARY. To distinguish narrow focus from pre-focus, the three
groups of children all used a longer duration for the focused words than for the pre-
focal ones, similar to the adults. But only the seven- to eight-year-olds and ten- to
eleven-year-olds used a wider pitch span for the focused words than for the pre-focal
ones, as the adults did. Different from the adults who expanded the pitch span
mainly by lowering the pitch-min, the ten- to eleven-year-olds did that by both
raising the pitch-max and lowering the pitch-min. The way in which the seven- to
eight-year-olds expanded the pitch span of the focused words was conditioned by
tones. They expanded the pitch span of the Tone 1 and Tone 4 words mainly by
raising the pitch-max and expanded the pitch span of the Tone 2 and Tone 3 words
mainly by lowering the pitch-min.
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3.1.2  Narrow focus vs. post-focus (NF-m vs. NF-i).

WORD DURATION. The best-fit model for this dependent variable was Model 4
(Table 11). The summary of this model (Table 12) showed that the main effects of
FOCUS, AGE and their interaction were significant. Subsequent analysis of each age
group showed that the word duration was significantly longer in narrow focus than
in post-focus in all the four age groups (64 ms longer in the four- to five-year-olds,
71 ms longer in the seven- to eight-year-olds, 49 ms longer in the ten- to eleven-
year-olds, and 22 ms longer in the adults; p < 0.001 in all cases.) (Figure 5).
However, the children varied word duration to a much larger extent than the adults.
Among the children, the four- to five-year-olds and seven- to eight-year-olds tended
to vary word duration to a larger degree than the ten- to eleven-year-olds.

Table 11. Model comparisons regarding the dependent variable word duration in the
comparison narrow focus vs. post-focus

Model comparisons Pr(>Chisq)
0 vs. 1 (adding FOCUS) 0.000%**

1 vs. 2 (adding AGE) 0.000%**

2 vs. 3 (adding TONE) 0.874

2 vs. 4 (adding FOCUS : AGE) 0.000%**

4 vs. 5 (adding FOCUS : TONE) 0.498

4 vs. 6 (adding AGE : TONE) 0.806

4 vs. 7 (adding FOCUS : AGE : TONE)  0.784

Table 12. Model summary regarding the dependent variable word duration in the
comparison narrow focus vs. post-focus

Factor Estimate Std. Error tvalue Pr(>|t))
Intercept

(Adults, Narrow focus, T1) 0.219 0.010 21.348  0.000%**
Post-focus -0.022 0.006 -3.380  0.001**
Age 4-5 0.112 0.012 9.339 0.000%**
Age 7-8 0.097 0.012 7.804 0.000%**
Age 10-11 0.052 0.012 4.348 0.000%**
T2 0.006 0.008 0.774 0.442

T3 0.003 0.008 0.326 0.746

T4 0.005 0.008 0.677 0.501
Post-focus : Age 4-5 -0.043 0.006 -6.851 0.000***
Post-focus : Age 7-8 -0.049 0.006 -8.187 0.000***

Post-focus : Age 10-11 -0.027 0.006 -4.741 0.000***
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Figure 5. The use of word duration in distinguishing narrow focus from post-focus

PITCH SPAN. The best-fit model for this dependent variable was Model 7 (Table
13). The summary of this model (Table 14) showed that the main effect of FOCUS
was not significant, but the interaction of FOCUS, AGE and TONE was significant. In
addition, the main effects of AGE and TONE and their interaction were also
significant. Sebsequent analysis showed no significant main effect of FOCUS or
significant interaction of FOCUS and TONE in the four- to five-year-olds, indicating
they did not use pitch span to distinguish narrow focus from post-focus (0.7 st wider
in narrow focus, p > 0.05), different from the adults, who used a wider pitch span in
narrow focus than in post-focus regardless of tones (0.8 st wider, p < 0.05). In both
the seven- to eight-year-olds and ten- to eleven-year-olds, we found a significant
interaction of FOCUS and TONE. The seven- to eight-year-olds used a significantly
wider pitch span in narrow focus than in post-focus for words in Tone 2 (4.0 st
wider, p < 0.001) and Tone 4 (2.0 st wider, p < 0.05). They also tended to use a
wider pitch span in narrow focus than in post-focus for words in Tone 3 (1.9 st
wider), but this tendency only approached statistical significance (p = 0.05). They
did not vary pitch span for the same distinction for Tone 1 (Figure 6). The ten- to
eleven-year-olds used a significantly wider pitch span in narrow focus than in post-
focus for words in Tone 2 (2.8 st wider, p < 0.001), Tone 3 (1.6 st wider, p < 0.05)
and Tone 4 (1.4 st wider, p < 0.05), but not in Tone 1(Figure 6).
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Table 13. Model comparisons regarding the dependent variable pitch span in the
comparison narrow focus vs. post-focus

Model comparisons Pr(>Chisq)
0 vs. 1 (adding FOCUS) 0.005%*

1 vs. 2 (adding AGE) 0.000%**

2 vs. 3 (adding TONE) 0.000%**

3 vs. 4 (adding FOCUS : AGE) 0.000%**

4 vs. 5 (adding FOCUS : TONE) 0.009**

5 vs. 6 (adding AGE : TONE) 0.006**

6 vs. 7 (adding FOCUS : AGE : TONE)  0.005%*

Table 14. Model summary regarding the dependent variable pitch span in the
comparison narrow focus vs. post-focus

Factor Estimate Std. Error t value Pr(>it))
Intercept

(Adults, Narrow focus, T1) 1.690 0.467 3.622 0.000%**
Post-focus 0.027 0.593 0.046 0.963
Age 4-5 0.730 0.447 1.631 0.105
Age 7-8 0.997 0.437 2.282 0.024*
Age 10-11 0.646 0.422 1.529 0.129
T2 0.829 0.599 1.385 0.170

T3 2.748 0.626 4.390 0.000%**
T4 2.204 0.599 3.680 0.000%**
Post-focus : Age 4-5 0.339 0.502 0.675 0.500
Post-focus : Age 7-8 0.077 0.447 0.172 0.863
Post-focus : Age 10-11 0.378 0.440 0.859 0.391
Post-focus : T2 -1.239 0.850 -1.457 0.149
Post-focus : T3 -0.836 0.880 -0.950 0.344
Post-focus : T4 -0.968 0.845 -1.145 0.255
Age4-5:T2 1.050 0.502 2.094 0.037*
Age 7-8 : T2 1.891 0.460 4.109 0.000%**
Age 10-11: T2 1.210 0.439 2.757 0.006**
Age 4-5:T3 0.340 0.668 0.509 0.611
Age 7-8: T3 1.569 0.608 2.581 0.010%*
Age 10-11: T3 0.483 0.505 0.957 0.339
Age4-5:T4 0.822 0.515 1.595 0.111
Age 7-8 : T4 2.018 0.470 4.295 0.000%**

Age 10-11: T4 0.995 0.439 2.268 0.024*
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Post-focus : Age 4-5: T2 -1.160 0.733 -1.584 0.114
Post-focus : Age 7-8 : T2 -2.774 0.662 -4.191 0.000%**
Post-focus : Age 10-11 : T2 -2.081 0.650 -3.201 0.001**
Post-focus : Age 4-5: T3 0.417 0.886 0.471 0.638
Post-focus : Age 7-8 : T3 -1.880 0.812 -2.314 0.021*
Post-focus : Age 10-11: T3 -1.242 0.705 -1.761 0.079
Post-focus : Age 4-5 : T4 0.162 0.729 0.223 0.824
Post-focus : Age 7-8 : T4 -1.105 0.663 -1.667 0.096
Post-focus : Age 10-11 : T4 -0.802 0.622 -1.291 0.197
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Figure 6. The use of pitch span in distinguishing narrow focus from post-focus in
different tones in the seven- to eight-year-olds and ten- to eleven-year-olds

PITCH-MAX. The best-fit model for this dependent variable was Model 7 (Table
15). The summary of this model (Table 16) showed that the main effect of FOCUS,
the interaction of FOCUS and AGE and the interaction of FOCUS, AGE and TONE were
significant. In addition, the main effects of AGE and TONE and their interaction were
also significant. Subsequent analysis showed a significant interaction of FOCUS and
TONE in each group of children. The three groups of children all used a significantly
higher pitch-max in narrow focus than in post-focus for words in Tone 1, Tone 2 and
Tone 4 (Figure 7, p < 0.05 in all cases), but not for words in Tone 3, different from
the adults, who used a significantly higher pitch-max in narrow focus than in post-
focus regardless of tones (1.1 st higher, p < 0.001).
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Table 15. Model comparisons regarding the dependent variable pitch-max in the
comparison narrow focus vs. post-focus

Model comparisons Pr(>Chisq)
0 vs. 1 (adding FOCUS) 0.000%**

1 vs. 2 (adding AGE) 0.000%**

2 vs. 3 (adding TONE) 0.000%**

3 vs. 4 (adding FOCUS : AGE) 0.000%**

4 vs. 5 (adding FOCUS : TONE) 0.003**

5 vs. 6 (adding AGE : TONE) 0.000%**

6 vs. 7 (adding FOCUS : AGE : TONE)  0.004**

Table 16. Model summary regarding the dependent variable pitch-max in the
comparison narrow focus vs. post-focus

Factor Estimate Std. Error t value Pr(>it))
Intercept

(Adults, Narrow focus, T1) 90.454 1.073 84.298 0.000%**
Post-focus -1.291 0.537 -2.405 0.018*
Age 4-5 10.134 1.461 6.938 0.000%**
Age 7-8 9.796 1.523 6.432 0.000%**
Age 10-11 8.044 1.453 5.535 0.000%**
T2 -2.475 0.540 -4.580 0.000%**
T3 -2.010 0.547 -3.676 0.000%**
T4 0.485 0.538 0.902 0.369
Post-focus : Age 4-5 -1.588 0.504 -3.147 0.002**
Post-focus : Age 7-8 -2.541 0.459 -5.539 0.000%**
Post-focus : Age 10-11 -1.660 0.448 -3.707 0.000%**
Post-focus : T2 0.022 0.766 0.029 0.977
Post-focus : T3 1.005 0.775 1.297 0.197
Post-focus : T4 -0.138 0.761 -0.181 0.857
Age 4-5:T2 0.528 0.493 1.070 0.285
Age 7-8 : T2 -0.229 0.467 -0.490 0.624
Age 10-11: T2 -0.189 0.445 -0.426 0.670
Age 4-5:T3 -0.115 0.515 -0.224 0.823
Age 7-8 : T3 -1.621 0.473 -3.429 0.001**
Age 10-11: T3 -1.085 0.447 -2.424 0.015*
Age 4-5:T4 0.297 0.492 0.604 0.546
Age 7-8 : T4 0.362 0.465 0.778 0.437
Age 10-11: T4 -0.063 0.438 -0.143 0.886
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Post-focus : Age 4-5: T2 1.386 0.723 1.917 0.056
Post-focus : Age 7-8 : T2 0.311 0.670 0.464 0.643
Post-focus : Age 10-11 : T2 0.042 0.652 0.064 0.949
Post-focus : Age 4-5: T3 2.428 0.732 3.316 0.001**
Post-focus : Age 7-8 : T3 2.684 0.672 3.994 0.000%**
Post-focus : Age 10-11: T3 1.169 0.646 1.810 0.071
Post-focus : Age 4-5 : T4 1.393 0.702 1.983 0.048*
Post-focus : Age 7-8 : T4 1.008 0.659 1.530 0.126
Post-focus : Age 10-11 : T4 0.865 0.624 1.387 0.166
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Figure 7. The use of pitch-max in distinguishing narrow focus from post-focus in

different tones in the three groups of children

PITCH-MIN. The best-fit model for this dependent variable was Model 7 (Table 17).
The summary of this model (Table 18) showed that the main effects of FOCUS, AGE
and TONE, and all the two-way and three-way interactions were significant.
Subsequent analysis showed a significant interaction of FOCUS and TONE in each age
group. The four age groups all used a higher pitch-min in narrow focus than in post-
focus for words in Tone 1 (3.8 st higher for the four- to five-year-olds, 4.0 st higher
for the seven- to eight-year-olds, 3.2 st higher for the ten- to eleven-year-olds, and
1.3 st higher for the adults; p < 0.05 in all cases) but not for words in the other tones

(Figure 8).
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Table 17. Model comparisons regarding the dependent variable pitch-min in the
comparison narrow focus vs. post-focus

Model comparisons Pr(>Chisq)
0 vs. 1 (adding FOCUS) 0.169

0 vs. 2 (adding AGE) 0.000%**

2 vs. 3 (adding TONE) 0.000%**

3 vs. 4 (adding FOCUS : AGE) 0.005%*

4 vs. 5 (adding FOCUS : TONE) 0.000%**

5 vs. 6 (adding AGE : TONE) 0.067

5 vs. 7 (adding FOCUS : AGE : TONE)  0.000%%**

Table 18. Model summary regarding the dependent variable pitch-min in the
comparison narrow focus vs. post-focus

Factor Estimate Std. Error  tvalue Pr(>|t)
Intercept

(Adults, Narrow focus, T1) 88.768 1.061 83.676  0.000%**
Post-focus -1.340 0.527 -2.545 0.013*
Age 4-5 9.579 1.447 6.621 0.000%**
Age 7-8 8.783 1.508 5.826 0.000%**
Age 10-11 7.353 1.439 5.109 0.000%**
T2 -3.416 0.533 -6.407  0.000%***
T3 -4.825 0.561 -8.602 0.000%**
T4 -1.769 0.533 -3.322 0.001**
Post-focus : Age 4-5 -2.285 0.500 -4.571 0.000%**
Post-focus : Age 7-8 -2.604 0.454 -5.733 0.000%**
Post-focus : Age 10-11 -1.987 0.448 -4.438 0.000%**
Post-focus : T2 1.485 0.759 1.957 0.053
Post-focus : T3 1.938 0.786 2.466 0.015*
Post-focus : T4 0.910 0.752 1.210 0.229
Age4-5:T2 -0.673 0.509 -1.322 0.187
Age 7-8 : T2 -2.072 0.466 -4.449  0.000%**
Age 10-11: T2 -1.258 0.445 -2.828 0.005**
Age 4-5:T3 -0.235 0.674 -0.348 0.728
Age 7-8: T3 -2.561 0.615 -4.168 0.000%**
Age 10-11: T3 -1.376 0.510 -2.700  0.007**
Age4-5:T4 -0.302 0.517 -0.585 0.559
Age 7-8:T4 -1.753 0.474 -3.702  0.000%**
Age 10-11: T4 -0.964 0.445 -2.167  0.030%*
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Post-focus : Age 4-5: T2 2.853 0.736 3.874 0.000%**
Post-focus : Age 7-8 : T2 2.927 0.669 4.376 0.000%**
Post-focus : Age 10-11 : T2 1.821 0.660 2.758 0.006**
Post-focus : Age 4-5: T3 1.508 0.890 1.694 0.091
Post-focus : Age 7-8 : T3 3.631 0.815 4.454 0.000%**
Post-focus : Age 10-11: T3 2.039 0.711 2.870 0.004**
Post-focus : Age 4-5 : T4 1.604 0.733 2.188 0.029*
Post-focus : Age 7-8 : T4 2.314 0.668 3.463 0.001**
Post-focus : Age 10-11 : T4 1.558 0.631 2.469 0.014*
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Figure 8. The use of pitch-min in distinguishing narrow focus from post-focus in
different tones in each age group

INTERIM SUMMARY. To distinguish narrow focus from post-focus, the three
groups of children all used a longer duration in narrow focus than in post-focus,
similar to the adults. However, different from the adults, who used a wider pitch
span in narrow focus than in post-focus, the ten- to eleven-year-olds used pitch span
in this manner for words in Tone 2, Tone 3, and Tone 4, and the seven- to eight-
year-olds used pitch span in this manner for words in Tone 2 and Tone 4. The four-
to five-year-olds, however, did not vary pitch span for this purpose. Further,
different from the adults, who used a higher pitch-max in narrow focus than in post-
focus, the three groups of children only used pitch-max in this manner for words in
Tone 1, Tone 2, and Tone 4. In addition, the children all used a higher pitch-min in
narrow focus than in post-focus for words in Tone 1, similar to the adults. Thus, in
the two groups of older children, the pitch span difference between narrow focus and
post-focus for words in Tone 2 and Tone 4 was cuased by a difference between
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focus and post-focus in pitch-max, similar as in the adults’ production. Last, the
three groups of children all used a higher pitch register (i.e., a higher pitch-max and
a higher pitch-min) in narrow focus than in post-focus for words in Tone 1, similar
to the adults.

3.2 Realisation of focus types
3.2.1 Narrow focus vs. broad focus (NF-m vs. BF)

WORD DURATION. The best-fit model for this dependent variable was Model 2
(Table 19). The summary of this model (Table 20) showed that the main effects of
FOCUS and AGE were significant, but the interaction of FOCUS and AGE was not
significant. Thus the speakers used a significantly longer word duration in narrow
focus than in broad focus (20 ms longer, p < 0.001), regardless of age.

Table 19. Model comparisons regarding the dependent variable word duration in the
comparison narrow focus vs. broad focus

Model comparisons Pr(>Chisq)
0 vs. 1 (adding FOCUS) 0.001**

1 vs. 2 (adding AGE) 0.000***

2 vs. 3 (adding TONE) 0.958

2 vs. 4 (adding FOCUS : AGE) 0.354

2 vs. 5 (adding FOCUS : TONE) 0.352

2 vs. 6 (adding AGE : TONE) 0.658

2 vs. 7 (adding FOCUS : AGE : TONE)  0.508

Table 20. Model summary regarding the dependent variable word duration in the
comparison narrow focus vs. broad focus

Factor Estimate Std. Error t value Pr(>it))
Intercept

(Narrow focus, Adults) 0.226 0.010 23.290 0.000%**
Broad focus -0.020 0.006 -3.540 0.001**
Age 4-5 0.104 0.013 8.180 0.000%**
Age 7-8 0.093 0.013 7.018 0.000%**
Age 10-11 0.048 0.013 3.842 0.000%**

PITCH SPAN. The best-fit model for this dependent variable was Model 6 (Table
21). The summary of this model (Table 22) showed that the main effect of FOCUS
was not significant, but the interaction of FOCUS and AGE was significant. In addition,
the main effects of AGE and TONE and their interaction were also significant.
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Subsequent analysis of each age group showed that the pitch span was significantly
wider in narrow focus than in broad focus in the ten- to eleven-year-olds (1.0 st
wider, p < 0.05), but not in the other two groups of children or in the adults?' (Figure
9).

Table 21. Model comparisons regarding the dependent variable pitch span in the
comparison narrow focus vs. broad focus

Model comparisons Pr(>Chisq)
0 vs. 1 (adding FOCUS) 0.030*

1 vs. 2 (adding AGE) 0.000%**

2 vs. 3 (adding TONE) 0.000%**

3 vs. 4 (adding FOCUS : AGE) 0.023*

4 vs. 5 (adding FOCUS : TONE) 0.444

4 vs. 6 (adding AGE : TONE) 0.000%**

6 vs. 7 (adding FOCUS : AGE : TONE)  0.267

Table 22. Model summary regarding the dependent variable pitch span in the
comparison narrow focus vs. broad focus

Factor Estimate Std. Error tvalue Pr(>|t))
Intercept

(Adults, Narrow focus, T1) 1.701 0.414 4.104 0.000%**
Broad focus 0.060 0.473 0.126 0.900
Age 4-5 0.593 0.418 1.419 0.159
Age 7-8 0.976 0.418 2.333 0.022%*
Age 10-11 0.683 0.396 1.722 0.089

T2 0.963 0.487 1.977 0.052

T3 2.507 0.511 4.910 0.000%**
T4 2.165 0.488 4.438 0.000%**
Broad focus : Age 4-5 -0.559 0.277 -2.022 0.043*
Broad focus : Age 7-8 -0.755 0.254 -2.970  0.003**
Broad focus : Age 10-11 -0.602 0.224 -2.691 0.007**
Broad focus : T2 -0.794 0.645 -1.230  0.224
Broad focus : T3 -0.337 0.671 -0.502  0.617

21 The pitch span difference (0.4 st) between narrow focus and broad focus in adults
was rather small and was not significant according to the best-fit model for the adult
data, i.e., the model with only the main effect of FOCUS, though it was significant
when analysing the adults’ data in Chapter 2, involving both FOCUS and TONE in the
model.
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Broad focus : T4 -0.811 0.647 -1.253 0.215
Age4-5:T2 0.772 0.357 2.162 0.031*
Age 7-8 : T2 1.478 0.324 4.560 0.000%**
Age 10-11: T2 1.187 0.297 3.993 0.000***
Age 4-5:T3 1.000 0.422 2.370 0.018*
Age 7-8 : T3 1.959 0.426 4.604 0.000%**
Age 10-11:T3 0.624 0.336 1.853 0.064
Aged-5:T4 0.958 0.365 2.622 0.009**
Age7-8 : T4 2.166 0.332 6.523 0.000%**
Age 10-11: T4 0.849 0.301 2.816 0.005**
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Figure 9. The use of pitch span in distinguishing narrow focus from broad focus

PITCH-MAX. The best-fit model for this dependent variable was Model 6 (Table
23). The summary of this model (Table 24) showed that the main effect of FOCUS
was not significant, but the interaction of FOCUS and AGE was significant. In addition,
the effects of AGE and TONE and their interaction were also significant. Subsequent
analysis of each age group showed that the pitch-max was significantly higher in
narrow focus than in broad focus in the four- to five-year-olds (1.3 st higher, p <
0.05), but not in the other two groups of older children or in the adults (Figure 10).
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Table 23. Model comparisons regarding the dependent variable pitch-max in the
comparison narrow focus vs. broad focus

Model comparisons Pr(>Chisq)
0 vs. 1 (adding FOCUS) 0.156

0 vs. 2 (adding AGE) 0.000%**

2 vs. 3 (adding TONE) 0.000%**

3 vs. 4 (adding FOCUS : AGE) 0.002%*

4 vs. 5 (adding FOCUS : TONE) 0.152

4 vs. 6 (adding AGE : TONE) 0.000%**

6 vs. 7 (adding FOCUS : AGE : TONE)  0.652

Table 24. Model summary regarding the dependent variable pitch-max in the
comparison narrow focus vs. broad focus

Factor Estimate Std. Error tvalue Pr(>|t))
Intercept

(Adults, Narrow focus, T1) 90.537 1.037 87.308  0.000%***
Broad focus -0.274 0.399 -0.687 0.494
Age 4-5 9.866 1.430 6.897 0.000%**
Age 7-8 9.669 1.495 6.469 0.000%**
Age 10-11 7.922 1.424 5.562 0.000%**
T2 -2.621 0.418 -6.278 0.000%**
T3 -2.198 0.421 -5.219 0.000%**
T4 0.502 0.417 1.206 0.231
Broad focus : Age 4-5 -1.044 0.265 -3.944 0.000%**
Broad focus : Age 7-8 -0.478 0.243 -1.963 0.050
Broad focus : Age 10-11 -0.494 0.221 -2.238 0.025*
Broad focus : T2 0.289 0.537 0.539 0.592
Broad focus : T3 0.739 0.537 1.377 0.174
Broad focus : T4 -0.446 0.537 -0.830 0.410
Age 4-5:T2 0.730 0.360 2.028 0.043*
Age 7-8: T2 -0.200 0.337 -0.593 0.554
Age 10-11:T2 0.192 0.309 0.621 0.535
Age4-5:T3 0.210 0.363 0.579 0.563
Age 7-8: T3 -1.217 0.341 -3.571 0.000%**
Age 10-11: T3 -0.937 0.311 -3.015 0.003**
Age 4-5:T4 0.220 0.364 0.605 0.545
Age 7-8:T4 0.349 0.337 1.036 0.300
Age 10-11:T4 -0.092 0.309 -0.297 0.767
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Figure 10. The use of pitch-max in distinguishing narrow focus from broad focus

PITCH-MIN. The best-fit model for this dependent variable was Model 6 (Table 25).
The summary of this model (Table 26) showed that the main effect of FOCUS was
not significant, and it was not involved in any interaction. Thus, the speakers did not
use pitch-min to distinguish narrow focus from broad focus, regardless of age.

Table 25. Model comparisons regarding the dependent variable pitch-min in the
comparison narrow focus vs. broad focus

Model comparisons

Pr(>Chisq)

0vs
0vs
2vs
3vs
3vs
3vs
6vs

. 1 (adding FOCUS)

. 2 (adding AGE)

. 3 (adding TONE)

. 4 (adding FOCUS : AGE)

. 5 (adding FOCUS : TONE)

. 6 (adding AGE : TONE)

. 7 (adding FOCUS : AGE : TONE)

0.554
0.000%**
0.000%**
0.296
0.268
0.000%**
0.669
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Table 26. Model summary regarding the dependent variable pitch-min in the
comparison narrow focus vs. broad focus

Factor Estimate Std. Error  tvalue Pr(>|t))
Intercept

(Adults, Narrow focus, T1) 88.861 1.051 84.567  0.000%***
Broad focus -0.369 0.554 -0.666  0.508
Age 4-5 9.388 1.402 6.698 0.000%**
Age 7-8 8.679 1.464 5.930 0.000%**
Age 10-11 7.228 1.395 5.183 0.000%**
T2 -3.753 0.568 -6.602  0.000%***
T3 -4.837 0.591 -8.180  0.000***
T4 -1.717 0.569 -3.016  0.004**
Broad focus : Age 4-5 -0.508 0.299 -1.698 0.090
Broad focus : Age 7-8 0.200 0.275 0.727 0.467
Broad focus : Age 10-11 0.025 0.242 0.103 0.918
Broad focus : T2 1.301 0.760 1.712 0.092
Broad focus : T3 1.076 0.785 1.371 0.175
Broad focus : T4 0.462 0.762 0.607 0.547
Age4-5:T2 -0.088 0.387 -0.228  0.820
Age 7-8 : T2 -1.624 0.351 -4.627  0.000%***
Age 10-11: T2 -0.886 0.322 -2.748  0.006**
Age 4-5:T3 -0.075 0.454 -0.166  0.868
Age 7-8 : T3 -2.490 0.463 -5.383  0.000%***
Age 10-11: T3 -1.340 0.363 -3.690  0.000%***
Age4-5:T4 -0.608 0.396 -1.537  0.125
Age 7-8 : T4 -1.793 0.359 -4.997  0.000%***
Age 10-11: T4 -0.951 0.327 -2.913  0.004**

INTERIM SUMMARY. The three groups of children all used a longer duration in
narrow focus than in broad focus, similar to the adults. The seven- to eight-year-olds
did not vary the pitch-related cues for this distinction, similar to the adults. The ten-
to eleven-year-olds used a wider pitch span and the four- to five-year-olds used a
higher pitch-max for the words in narrow focus than in broad focus, different from
the adults.

3.2.2  Narrow focus vs. contrastive focus (NF-m vs. CF-m)

WORD DURATION. The best-fit model for this dependent variable was Model 2
(Table 27). The summary of this model (Table 28) showed that the main effect of
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FOCUS was not significant, and it was not involved in any interaction. Thus, the

speakers did not use word duration to distinguish narrow focus from broad focus,

regardless of age.

Table 27. Model comparisons regarding the dependent variable word duration in the

comparison narrow focus vs. contrastive focus

Model comparisons Pr(>Chisq)
0 vs. 1 (adding FOCUS) 0.959

0 vs. 2 (adding AGE) 0.000%**

2 vs. 3 (adding TONE) 0.386

2 vs. 4 (adding FOCUS : AGE) 0.360

2 vs. 5 (adding FOCUS : TONE) 0.650

2 vs. 6 (adding AGE : TONE) 0.506

2 vs. 7 (adding FOCUS : AGE : TONE)  0.646

Table 28. Model summary regarding the dependent variable word duration in the

comparison narrow focus vs. contrastive focus

Factor Estimate Std. Error  tvalue Pr(>|t))
Intercept

(Adults, Narrow focus) 0.220 0.011 20.694  0.000%***
Contrastive focus 0.000 0.006 0.039 0.969
Age 4-5 0.116 0.014 8.381 0.000%**
Age 7-8 0.099 0.014 6.821 0.000%**
Age 10-11 0.054 0.014 3.893 0.000%**

PITCH SPAN. The best-fit model for this dependent variable was Model 6 (Table
29). The summary of this model (Table 30) showed that the main effect of FOCUS
was not significant, and it was not involved in any interaction. Thus, the speakers
did not use pitch span to distinguish narrow focus from contrastive focus, regardless

of age.



90  Chapter 3

Table 29. Model comparisons regarding the dependent variable pitch span duration

in the comparison narrow focus vs. contrastive focus

Model comparisons Pr(>Chisq)
0 vs. 1 (adding FOCUS) 0.687

0 vs. 2 (adding AGE) 0.000%**

2 vs. 3 (adding TONE) 0.000%**

3 vs. 4 (adding FOCUS : AGE) 0.168

3 vs. 5 (adding FOCUS : TONE) 0.533

3 vs. 6 (adding AGE : TONE) 0.000%**

6 vs. 7 (adding FOCUS : AGE : TONE)  0.727

Table 30. Model summary regarding the dependent variable pitch span duration in

the comparison narrow focus vs. contrastive focus

Factor Estimate Std. Error tvalue Pr(>|t)
Intercept

(Adults, Narrow focus, T1) 1.733 0.443 3.907 0.000%**
Contrastive focus -0.120 0.491 -0.244 0.808
Age 4-5 0.552 0.465 1.186 0.239
Age 7-8 0.992 0.466 2.127 0.037*
Age 10-11 0.655 0.445 1.471 0.145

T2 0.864 0.506 1.708 0.092

T3 2.625 0.539 4.875 0.000%**
T4 2.077 0.507 4.093 0.000%**
Contrastive focus : Age 4-5 0.442 0.292 1.513 0.131
Contrastive focus : Age 7-8 0.516 0.272 1.900 0.058
Contrastive focus : Age 10-11 0.222 0.251 0.886 0.376
Contrastive focus : T2 0.108 0.663 0.163 0.871
Contrastive focus : T3 -0.027 0.714 -0.038 0.970
Contrastive focus : T4 0.074 0.666 0.112 0911
Age 4-5:T2 1.128 0.367 3.069 0.002**
Age 7-8 : T2 1.802 0.346 5214 0.000%**
Age 10-11: T2 1.003 0.325 3.087 0.002**
Age 4-5:T3 0.797 0.502 1.588 0.113
Age 7-8: T3 1.525 0.473 3.226 0.001**
Age 10-11: T3 0.507 0.401 1.265 0.206
Age 4-5:T4 1.158 0.389 2.977 0.003**
Age 7-8: T4 1.805 0.355 5.089 0.000%**
Age 10-11: T4 1.204 0.331 3.644 0.000%**
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PITCH-MAX. The best-fit model for this dependent variable was Model 6 (Table
31). The summary of this model (Table 32) showed that the main effect of FOCUS
was not significant, and it was not involved in any interaction. Thus, the speakers
did not use pitch-max to distinguish narrow focus from contrastive focus, regardless
of age.

Table 31. Model comparisons regarding the dependent variable pitch-max in the
comparison narrow focus vs. contrastive focus

Model comparisons Pr(>Chisq)
0 vs. 1 (adding FOCUS) 0.411

0 vs. 2 (adding AGE) 0.000%**

2 vs. 3 (adding TONE) 0.000%**

3 vs. 4 (adding FOCUS : AGE) 0.632

3 vs. 5 (adding FOCUS : TONE) 0.938

3 vs. 6 (adding AGE : TONE) 0.000%**

6 vs. 7 (adding FOCUS : AGE : TONE)  0.963

Table 32. Model summary regarding the dependent variable pitch-max in the
comparison narrow focus vs. contrastive focus

Factor Estimate Std. Error tvalue Pr(>|t))
Intercept

(Adults, Narrow focus, T1) 90.430 1.040 86.917  0.000%**
Contrastive focus -0.372 0.391 -0.949 0.345
Age 4-5 10.250 1.438 7.128 0.000%**
Age 7-8 9.760 1.503 6.494 0.000%**
Age 10-11 8.086 1.433 5.643 0.000%**
T2 -2.455 0.411 -5.970  0.000%***
T3 -1.929 0.418 -4.614  0.000%***
T4 0.544 0.410 1.325 0.188
Contrastive focus : Age 4-5 -0.147 0.262 -0.559 0.576
Contrastive focus : Age 7-8 0.196 0.249 0.787 0.431
Contrastive focus : Age 10-11 -0.104 0.233 -0.447 0.655
Contrastive focus : T2 0.069 0.517 0.133 0.894
Contrastive focus : T3 0.096 0.520 0.184 0.855
Contrastive focus : T4 -0.029 0.518 -0.055 0.956
Age4-5:T2 0.364 0.357 1.018 0.309
Age 7-8 : T2 -0.101 0.346 -0.292  0.771

Age 10-11: T2 -0.302 0.324 -0.932  0.352
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Age 4-5:T3 -0.227 0.378 -0.600  0.548
Age 7-8 : T3 -1.654 0.353 -4.688  0.000%***
Age 10-11: T3 -1.248 0.334 -3.739  0.000***
Age4-5:T4 -0.061 0.367 -0.166  0.868
Age 7-8 : T4 0.287 0.344 0.834 0.404
Age 10-11 : T4 -0.005 0.322 -0.014  0.989

PITCH-MIN. The best-fit model for this dependent variable was Model 6 (Table 33).
The summary of this model (Table 34) showed that the effect of FOCUS was not
significant, but it had a two-way interaction with AGE. In addition, the effects of age
and tone and their interaction were also significant. Subsequent analysis of each age
group showed that the pitch-min was significantly lower in contrastive focus than in
narrow focus in the four- to five-year-olds (1.4 st lower, p < 0.05), but not in the
other two groups of children or in the adults.

Table 33. Model comparisons regarding the dependent variable pitch-min in the
comparison narrow focus vs. contrastive focus

Model comparisons Pr(>Chisq)
0 vs. 1 (adding FOCUS) 0.465

0 vs. 2 (adding AGE) 0.000%**

2 vs. 3 (adding TONE) 0.000%**

3 vs. 4 (adding FOCUS : AGE) 0.200

3 vs. 5 (adding FOCUS : TONE) 0.496

3 vs. 6 (adding AGE : TONE) 0.000%**

6 vs. 7 (adding FOCUS : AGE : TONE)  0.588

Table 34. Model summary regarding the dependent variable pitch-min in the
comparison narrow focus vs. contrastive focus

Factor Estimate Std. Error tvalue Pr(>|t)
Intercept

(Adults, Narrow focus, T1) 88.764 1.022 86.811  0.000%**
Contrastive focus -0.391 0.457 -0.854 0.396
Age 4-5 9.642 1.395 6.914 0.000%**
Age 7-8 8.660 1.456 5.947 0.000%**
Age 10-11 7.390 1.389 5.322 0.000%**
T2 -3.419 0.473 -7.227  0.000%**
T3 -4.775 0.506 -9.437  0.000%**
T4 -1.620 0.475 -3.414  0.001

Contrastive focus : Age 4-5 -0.633 0.292 -2.169  0.030*
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Contrastive focus : Age 7-8 -0.092 0.272 -0.338 0.736
Contrastive focus : Age 10-11 -0.160 0.251 -0.638 0.523
Contrastive focus : T2 0.110 0.612 0.180 0.858
Contrastive focus : T3 0.431 0.665 0.648 0.519
Contrastive focus : T4 -0.070 0.616 -0.113 0.910
Age 4-5:T2 -0.695 0.368 -1.889  0.059
Age 7-8 : T2 -1.917 0.347 -5.531 0.000%**
Age 10-11: T2 -1.295 0.326 -3.975  0.000%**
Age 4-5:T3 -0.633 0.504 -1.257  0.209
Age 7-8 : T3 -1.899 0.474 -4.002  0.000%**
Age 10-11: T3 -1.270 0.401 -3.166  0.002
Age 4-5:T4 -0.918 0.389 -2.363 0.018
Age 7-8: T4 -1.474 0.355 -4.153 0.000%**
Age 10-11: T4 -1.215 0.331 -3.665  0.000%**
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Figure 11. The use of pitch-min in distinguishing narrow focus from contrastive
focus

INTERIM SUMMARY. The seven- to eight-year-olds and ten- to eleven-year-olds
did not use any of the four phonetic cues to distinguish narrow focus from
contrastive focus, similar to the adults. The four- to five-year-olds used a lower
pitch-min for contrastive focus than for narrow focus, different from the adults.

4. Discussion and conclusions

We have examined how Mandarin-speaking four- to five-year-olds, seven- to eight-
year-olds, and ten- to eleven-year-olds use duration and pitch to distinguish narrow
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focus from non-focus and two other types of focus, compared to adults in semi-
spontaneous speech.

With regard to the prosodic realisation of narrow focus, we have observed
adult-like use of duration in distinguishing narrow focus from both pre-focus and
post-focus at the age of four to five. However, children make no systematic use of
pitch span for the same purposes at this age, unlike adults. Nevertheless, they can
vary pitch-max and pitch-min to distinguish focus from post-focus and vary pitch-
min to distinguish focus from pre-focus in an adult-like way in certain tonal
categories. By the age of seven to eight, they can vary pitch span in an adult-like
way to distinguish focus from pre-focus regardless of tone, and to distinguish focus
from post-focus in Tone 2 and Tone 4. By the age of ten- to eleven, they become
adult-like in the use of pitch span in distinguishing focus from post-focus in all but
Tone 1. In addition, children’s use of pitch-max and pitch-min is still not fully adult-
like at the age of seven to eleven, thus unadult-like in how they realise the difference
in pitch span between different focus conditions. Additionally, it is worth noting that
children vary the duration- and pitch-related cues to a greater degree than adults do.
Similarly, English-speaking children were found to vary pitch span to a greater
degree than adults in producing the falling accent H*L (Astruc, Payne, Post, Vanrell &
Prieto, 2013). The more intensive use of duration and pitch in children might be
explained by the “Effort Code”, according to which more articulatory effort leads to
a larger pitch span (Gussenhoven, 2004) and consequently a longer duration to
implement the change in pitch span (Xu & Wang, 2001). The children in our study
were more engaged in the game than the adults, and they were eager to answer
questions asked by the experimenter, with whom they were already familiar. Thus,
they may have taken more effort in speech production, especially when offering new
information, which might have led to a more intensive use of the prosodic cues, in
line with the “Effort Code”.

As for the distinction of focus types differing in focal constituent size, we
have found that four- to five-year-olds can already vary duration in an adult-like way
in distinguishing narrow focus from broad focus. However, they also use a higher
pitch-max for narrow focus than for broad focus, different from adults. By the age of
seven to eight, children no longer distinguish these two types of focus using the
pitch-related cues, similar to adults. Unexpectedly, at the age of ten to eleven,
children use a wider pitch span for narrow focus than for broad focus, different from
adults. Ten- to eleven-year-olds’ use of pitch span in distinguishing these two
conditions is similar to adult’s use of prosody for the same purpose in read speech
(e.g., Xu, 1999), suggesting more careful manner of speaking in this age group than
in the other age groups.

Regarding the distinction of focus types differing in contrastivity, adults do
not use any of the four prosodic cues to distinguish narrow focus from contrastive
focus. At the age of four to five, children do not use duration to make the distinction
but use a lower pitch-min in contrastive focus than in narrow focus, different from
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adults. At the age of seven to eight and onwards, they do not prosodically
distinguish narrow focus from contrastive focus, like adults. A similar observation
that children at the age of three use prosody to mark contrast while adults do not has
been reported in German (Griinloh, Lieven, & Tomasello, 2015). It is thus possible
that at least some young children (e.g., the four- to five-year-olds in our study and
the three-year-olds in Grunloh and colleagues’ study) may find it exciting to correct
an adult with whom they are already familiar, and thus mark contrastive focus with
more prosodic prominence.

Furthermore, we have seen evidence that Mandarin-speaking children’s use
of pitch for focus-marking purposes varies between tones at younger ages. First, as
mentioned earlier, to distinguish narrow focus from pre-focus, seven- to eight-year-
olds expand the pitch span in Tone 1 and Tone 4 by raising the pitch-max, and
expand the pitch span in Tone 2 and Tone 3 by lowering the pitch-min in narrow
focus. Given that Tone 1 and Tone 4 start with a high tonal onset, while Tone 2 and
Tone 3 start with a relatively low tonal onset (e.g., Xu, 1997), seven- to eight-year-
olds might have chosen to expand the pitch span by raising the high tonal onset in
Tone 1 and Tone 4, which led to an even higher pitch-max in Tone 1 and Tone 4,
and lowering the low tonal onset in Tone 2 and Tone 3, which led to an even lower
pitch-min in Tone 2 and Tone 3. This approach is not adult-like but may still be
effective in achieving more prosodic prominence in focus. It has been shown that
listeners associate a higher pitch of a high tone and a lower pitch of low tone with
more prominence in Dutch (Gussenhoven & Rietveld, 2000). Further, in
distinguishing focus from post-focus, ten- to eleven-year-olds’ use of pitch span in
Tone 1 and their use of pitch span in terms of variation in pitch-max in Tone 3 are
not adult-like. The later acquisition of the use of pitch span for Tone 1 and Tone 3
than for Tone 2 and Tone 4 post-focally may be related to tonal properties.
Specifically, Tone 2 and Tone 4 are characterised by a sharp rise and a steep fall
respectively, whereas Tone 1 is a flat tone and Tone 3 is usually realised as a low
tone with a slightly falling pitch contour. Adult speakers vary the pitch span in Tone
1 and Tone 3 to a lesser degree than in Tone 2 and Tone 4 in focus-marking,
probably to keep the tonal identities of Tone 1 and Tone 3 intact. Thus, the
perceivable changes in pitch span in post-focal regions may also be relatively small
in Tone 1 and Tone 3 in the input available to children. Accordingly, children may
need more time to grasp these small changes from input in Tone 1 and Tone 3 than
in Tone 2 and Tone 4. As discussed in the introduction, given children’s later
acquisition of Tone 2 and Tone 3 than Tone 1 and Tone 4, we predicted a later adult-
like use of pitch for focus-marking purposes in Tone 2 and Tone 3 than in Tone 1
and Tone 4. This prediction is not borne out. Thus, the acquisition of the use of pitch
to mark focus in different lexical tones does not follow the order of the acquisition
of the lexical tones, implying that the acquisition of prosodic focus-marking does
not closely correlate with the acquisition of lexical tones in Mandairn.
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Comparing Mandarin-speaking children with children acquiring a West
Germanic language, we have found that Mandarin-speaking children begin to use
phonetic means at an earlier age and become adult-like in the use of certain phonetic
means at an earlier age, in line with our prediction based on the more extensive
exposure to phonetic focus-marking in Mandarin. Specifically, Mandarin-speaking
children can already vary duration to distinguish narrow focus from non-focus as
well as from broad focus in an adult-like way by the age of four to five. In contrast,
English-speaking children do not vary duration to distinguish contrastive (i.e.,
‘Given-Shift’ and ‘New’) from non-contrastive (i.e., ‘Given-NonShift’) words when
they are both accented with a falling pitch accent at the age of three to four
(Wonnacott & Watson, 2008), different from adults (Watson, Arnold, & Tanenhaus,
2005, as cited by Wonnacott & Watson, 2008). Dutch-speaking children do not vary
duration to distinguish sentence-initial focus from non-focus when a falling accent is
used in both cases at the age of seven to eight, different from adults (A. Chen, 2009).
Furthermore, English- and German-speaking children vary pitch-related cues in a
adult-like way to mark focus at the age of four to five when focus is contrastive
(Wonnacott & Watson, 2008; Miiller et al., 2005), while Dutch-speaking children of
this age range do not show adult-like use of pitch in distinguishing focus from non-
focus when focus is not contrastive (A. Chen, 2009). These findings imply that
children’s phonetic use of pitch in West Germanic languages is very likely related to
the expression of contrast (A. Chen, 2015). However, Mandarin-speaking children at
a similar age can vary pitch-max and pitch-min of certain lexical tones for focus-
marking purposes even when the focused words do not carry contrast.

We have also found that the use of pitch for lexical purposes in Mandarin
influences the order in which Mandarin-speaking children learn to use pitch and
duration in focus-marking. We have predicted that the lexical use of pitch can either
speed up the acquisition of pitch for focus-marking purposes (because children need
to pay close attention to pitch from an early age in word learning) or slow it down
(because there is limited acoustic space left for focus-releated manipulation in pitch),
compared to the acquisition of duration. Our results provide evidence for the latter
prediction. Mandarin-speaking children have fully mastered the use of duration for
focus-marking purposes by the age of four to five. At this age, they have also started
to use pitch for focus-marking purposes for words in certain tones in an adult-like
way, but their use of this cue is still developing after the age of eleven. In contrast,
children acquiring Dutch acquire the use of pitch earlier than the use of duration in
phonetic focus-marking (A. Chen, 2009). As we know, pitch is not used to
distinguish words in Dutch. Our findings on Mandarin and previous findings on
Dutch together imply that the lexical use of pitch in a language influences the
acquisition of the use of pitch as compared to the acquisition of the use of duration
for focus-marking purposes. Interestingly, the acquisition of the use of pitch in
Mandarin is still earlier than that in Dutch, which starts after the age of five (A.
Chen, 2009). We thus speculate that Mandarin-speaking children’s early
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competence in the use of pitch for lexical purpose induces an early use of pitch for
focus-marking purposes, but does not lead to an early mastery of the use of pitch for
such purpose.
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CHAPTER 4. Prosodic realisation of focus in Seoul Korean: The
use of prosodic phrasing and phonetic cues?

Abstract

This study examines how Seoul Korean speakers use phonological (i.e., prosodic
phrasing) and phonetic (i.e., gradient changes in pitch and duration) cues for focus-
marking purposes. Semi-spontaneous productions of short sentences were elicited
via a picture-matching task. Regarding phonological focus-marking, Seoul Korean
speakers use prosodic phrasing to distinguish narrow focus from non-focus (i.e., pre-
focus and post-focus) and from two other types of focus (i.e., broad focus and
contrastive focus). As for phonetic focus-marking, when the target words were AP-
initial words, they used a longer word duration, longer initial-syllable duration, and
a higher maximum pitch for words in narrow focus than in non-focus. They did not
distinguish narrow focus from broad focus or contrastive focus using phonetic cues.

Keywords
Focus, prosodic phrasing, phonetic cues, Seoul Korean

22 Preliminary results of a portion of the data from Chapter 4 were presented at the
18th International Congress of Phonetic Sciences (ICPhS), and published in the
proceedings (Yang, Cho, Kim, & Chen, 2015). A version of Chapter 4 is aimed to be
submitted in article form to an appropriate journal.
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1. Introduction

The prosodic encoding of focus in Seoul Korean (hereafter, Korean) has long been
studied (e.g., Jeon & Nolan, 2017; Jun, 1993; Jun & Lee, 1998; Y. C. Lee & Xu,
2010). It is well known that Korean uses both phonological (i.e., prosodic phrasing)
and phonetic (i.e., gradient changes in pitch and duration) cues for focus-marking
purposes. However, the previous studies were all based on read speech, and most
analysed the use of prosodic phrasing (hereafter, phrasing) in a descriptive way. The
analysis of phonetic focus-marking was usually independent of phonological
category. In order to have a better understanding of the prosodic encoding of focus
in Korean, we have examined phonological and phonetic focus-marking in semi-
spontaneous speech.

In what follows, we will first briefly review phonological and phonetic
focus-marking in Korean (section 1.1), and then discuss the limitations of past work
(section 1.2). Finally, we will state the purpose of the current study (section 1.3).

1.1 Phonological and phonetic focus-marking in Korean

Korean has no word-level use of prosody. Pitch movement in this language is
aligned to larger prosodic units, namely, prosodic phrases (Jun, 1993, 1998, 2000,
2005). According to Jun (1993, 1998, 2000, 2005), the Accentual Phrase (AP) and
the Intonation Phrase (IP) are two prosodic units above the Phonological Word (PW)
(i.e., a lexical item followed by a case marker or postpositions). The PW does not
have any prosodic specification. The AP is the smallest unit carrying a phrasal tone
sequence, T(HL)H, where the initial tone (T) is realised as either a high tone (H) or a
low tone (L) depending on the laryngeal feature of the initial segment of the AP, and
the tones in the brackets are either realised or deleted, depending on the number of
syllables in the AP. An AP consists of one or more PWs and is marked by the
sequential tonal pattern. An IP consists of one or more APs and is marked by a
phrase-final boundary tone and phrase-final lengthening (see more details of the
intonational structure of Korean in Chapter 1 or in Jun 1993, 1998, 2000, 2005).
Phrasing, or grouping of words, is the phonological focus-marking cue in Korean. It
has been found that, in read speech, a word in narrow focus starts a new AP or IP,
and usually causes the words following it to lose their status as separate phrases and
to be incorporated into the same phrase as the focused word (i.e., dephrasing) (Jeon
& Nolan, 2017; Jun, 1993; Jun & Kim, 2007; Oh, 1999). Contrastive focus
resembles narrow focus in that it also starts a new prosodic phrase from the focused
word and usually dephrases the post-focal words in read speech (Jun & Lee, 1998;
but see a non-frequent use of post-focus dephrasing in Jeon & Nolan, 2017). When a
short syntactic phrase (e.g., a verb phrase or noun phrase) or a short sentence is in
focus (i.e., broad focus), each word in it tends to form an AP (Jun, 2011; Jun & Kim,
2007; Jun, Kim, Lee, & Kim, 2006; H. S. Kim, Jun, Lee, & Kim, 2006).
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In addition to phrasing, phonetic cues are also used to mark focus. A word
in narrow focus or contrastive focus is more prominent in pitch, duration, and
intensity than the same word in a “neutral” condition (which is arguably a broad
focus condition) (Jeon & Nolan, 2017; Jun & Kim, 2007; Jun & Lee, 1998; Y. C.
Lee & Xu, 2010), while the pre-focal and post-focal words are either less prominent
than or similar to the “neutral” counterparts in pitch, duration and intensity (Jeon &
Nolan, 2017; Jun & Lee, 1998; Y. C. Lee & Xu, 2010).

1.2. Limitations of past work

Whereas previous studies on prosodic focus-marking in Korean are extensive, some
crucial questions on this topic remain to be explored. First of all, studies have shown
that Korean speakers do not always use phrasing to mark focus in read speech (e.g.,
Jun & Lee, 1998; Oh, 1999), inconsistent with Jun’s (1993) early claim. However, it
is still unclear to what extent phrasing is used to mark focus in (semi-)spontaneous
speech. Studies have revealed that prosodic differences between (semi-)spontaneous
speech and read speech are present in many languages (e.g., Bard & Aylett, 1999; de
Ruiter, 2010; Chapter 2 of this dissertation). For example, contrastive focus and
narrow focus are not prosodically distinguished in semi-spontaneous speech in
Mandarin (Chapter 2 of this dissertation; Grief, 2010), but are distinguished in
Mandarin read speech (Y. Chen & Braun, 2006). Thus, a re-examination of the
effect of focus on phrasing in semi-spontaneous Korean is needed. Second, among
previous studies, only one (i.e., Jeon & Nolan, 2017) used statistical methods to
verify how phrasal boundaries were used to distinguish between focus conditions.
Jeon and Nolan (2017) found that, in highly-controlled read speech, IP boundaries
were used more frequently to initiate target number words in contrastive focus than
in broad focus and than in pre-focus in certain contexts. However, we still do not
have a complete understanding of whether a certain type of focus differs from non-
focus and other types of focus in how frequently it starts a new AP or IP, or induces
post-focus dephrasing. Hence, a thorough statistical analysis of the use of phrasal
boundaries in different focus conditions is needed. Last, very few studies have
examined prosodic focus-marking in Korean from both a phonological and a
phonetic perspective (Jeon & Nolan, 2017; Jun & Lee 1998; Oh, 1999). The
examination of phonetic focus-marking in previous studies was usually independent
of phonological category. One study (Jun & Lee, 1998) mentioned that an individual
speaker who rarely dephrased the post-focal words lowered the maximum pitch and
reduced the duration of them to distinguish focus from non-focus. This was similar
to an observation on Dutch that, when speakers produced both sentence-initial focus
and non-focus, frequently with the same falling pitch accent, they varied phonetic
cues to distinguish focus from non-focus within the same phonological category (A.
Chen, 2009). To explore whether Korean-speakers vary phonetic cues to mark focus
within a certain phonological category, a study based on quantitative data is needed.
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1.3 The current study

The current study aims at obtaining a clearer picture of phonological and phonetic
focus-marking in Korean semi-spontaneous speech. To this end, we have examined
how the speakers vary prosody to distinguish (1) Narrow focus from non-focus
(Effect of focus); (2) Narrow focus from broad focus (Effect of focal constituent
size); and (3) Narrow focus from contrastive focus (Effect of contrastivity).

2. Method
2.1. Participants

Twelve native adult speakers of Korean participated in this study (six females and
six males, average age: twenty-four years. See more details in Appendix C). They
were students in Hanyang University in Seoul at the time of testing, and all spoke
Seoul Korean as their native language.

2.2. The picture-matching task

We adapted the picture-matching task used in A. Chen (2011a) to elicit semi-
spontaneous production of sentences. In this task, the participant’s role was to help
the experimenter put pictures in matched pairs. Three piles of pictures were used.
The experimenter and the participant each held a pile of pictures. The third pile lay
on the table in a seemingly messy fashion. The experimenter’s pictures always
missed some information (e.g., the subject, the action, the object, or all three). The
participant’s pictures always contained all three pieces of information. On each trial,
the experimenter showed a picture of hers to the participant, described the picture
and asked a question about it or, in the contrastive focus condition, made a remark
about the missing information. The participant took a look at the corresponding
picture in his/her pile and responded to the experimenter’s question or remark. The
experimenter then looked for the right picture in the messy pile and matched it with
her own picture to form a pair.

As rules of the task, the participant was asked to answer the experimenter’s
questions in full sentences and not to reveal his/her pictures to the experimenter. In
order to make sure that the experiment was conducted in the same way for all
participants, and that adequate background information was equally provided for
each trial before a question was asked or a remark was made, we constructed a script
containing what the experimenter was supposed to say and how she was supposed to
respond in each trial. The experimenter was instructed to follow the script closely
but was encouraged to make spontaneous remarks that did not affect the information
structure of the participant’s responses for the purpose of facilitating the
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conversation. Prior to the picture-matching task, a picture-naming task was
conducted to ensure that the participant would use the intended words to refer to the
entities in the pictures. This procedure also rendered all the entities in the pictures
referentially accessible.

2.3. Experimental materials

Sixty question-answer dialogues were embedded in the picture-matching task to
elicit sixty SOV sentences in five focus conditions: narrow focus on the sentence-
initial subject-noun (NF-i), responding to who-questions; narrow focus on the
sentence-medial object-noun (NF-m), responding to what-questions; narrow focus
on the sentence-final verb (NF-f), responding to what-does-X-do-to-Y questions;
contrastive focus in sentence-medial position (CF-m), correcting the experimenter’s
remark about the object; broad focus over the whole sentence (BF), responding to
what-happens questions, as illustrated in (1). Including narrow focus in three
sentence-positions made it possible to study the effect of narrow focus on the
sentence-medial object-nouns (NF-m) compared to the same medial words in pre-
focus (or NF-f) and post focus (or NF-i). Comparing the object-nouns in NF-m, CF-
m and BF allowed us to study the prosodic difference between different focus types.
Examples of question-answer dialogues in the five focus conditions are given in (1),
in which the referents are referred to with the definite article in the English glossary
because they had been introduced in the picture-naming task.

(1) Examples of question-answer dialogues between the experimenter (E) and
participant (P):

(NF-i) E: Look! The bread, and someone looks a bit puzzled. It looks
like someone looks for the bread. Who looks for the bread?
P [&7H s otg.
soka p*anil tehateajo

[The cow] the bread looks for.

(NF-m) E: Look! The dog, and it holds a painting brush. It looks like
the dog draws something. What does the dog draw?

P {7k [&=] 138,
keka p*anil kiljajo

The dog [the bread] draws.
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(NF-f) E: Look! The rat, and the bread. It looks like the rat does
something to the bread. What does the rat do to the bread?

P F7t Y= (2 2.
teuka p*anil mantfAjo

The rat the bread [touches].

(CF-m) E: Look! The bear. The bear looks a bit puzzled. It looks like
the bear looks for something. I will make a guess: the bear
looks for the egg.

p:  FO0| [(E2] Xore.
komi p*anil tehateajo

The bear [the bread] looks for.

(BF) E: Look! My picture is very blurry. I cannot see anything
clearly. What happens in your picture?
P [2O] s 58]
mali p*anil kiljajo
[The horse the bread draws].

The sixty SOV sentences were unique combinations of five subject-nouns, twelve
target object-nouns, and three verbs (Table 1, see the sentences in Appendix D).
Each subject-noun was a monosyllabic lexical word followed by a nominative case
marker, 7t (/ka/) or 0| (/i/). The target object-nouns included six two-syllable (or
“short””) words and six four-syllable (or “long”) words, because APs?} with two to
four syllables tend to occur frequently in Korean. Each “short” word was a

=

monosyllabic lexical word followed by an accusative case marker, & (/il/) or &
(/111/). As for the “long” words, except for 7t0+HE (/k*amakwilil/), which consisted

of a three-syllable lexical word and the accusative case marker £ (/lil/), each of the

=

other words consisted of a disyllabic lexical word, a monosyllabic suffix & (/til/)
indicating the plural form of the lexical word, and the accusative case marker 2(/il/).
Each target word was initiated with either a high-tone-triggering aspirated stop (i.e.,
/p/ or /k*) or fortis stop (i.e., /p*/ or /k*/) or a low-tone-triggering lenis stop (i.e.,
/p/ or /k/) or a vowel (i.e., /a/), so that there would be varied AP tonal patterns in the
data. Each target word appeared once in five focus conditions (twelve targets x five
focus conditions), leading to sixty “sentences” but without subject-nouns and verbs.
The five subject-nouns and three verbs were then nearly evenly distributed to the

23 The AP is a word-sized unit by default (vs. focused) (e.g., Schafer & Jun, 2002;
Jun, 2005).
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“sentences”, forming sixty SOV sentences. Each sentence was completed with the
particle £ (/jo/), a common politeness marker in informal Korean.

Table 1. Words that occurred in the SOV sentences

M2t F 7t =0| 20 27t
Subjects /keka/ /teuka/ /komi/ /mali/ /soka/
64d0g” “rat” L‘bear” “horse” “COW”
short %S  HE =28 m®s s %g
objects /palil/ /pil.il/ /pulil/ /phalil/ /p*anil/ /alil/
64f00t” “raln” L‘ﬁre” “aml” ‘6bread” ££egg”
Long s YlsEs FE2 tESES  MOHIE tEds=
objects /kapantilil/  /kituntilil/  /kututilil/ /khatitilil/  /k*amakwilil/ /ankjantilil/
“bags” “pillars” “shoes” “cards” “crow” “pairs of glasses”
12 BEx] xrof
Verbs /kilja/ /mantfa/ /tehatea/
“draw” “touch” “look for”

The sixty sentences were elicited in two experimental sessions: the thirty sentences
with “short” target words in Session A and the other thirty sentences with “long”
target words in Session B. The trials in each session were randomised in such a way
that trials from the same focus condition did not appear next to each other and the
focused constituent of a trial was not mentioned on its preceding trial.

24. Experimental procedure

The participants were tested individually in Hanyang Phonetics and
Psycholinguistics Laboratory in Hanyang University. They were informed that the
task was of a simple nature because it would also be carried out by children in
separate studies. A female native speaker administered the experiment after having
received intensive training on how to conduct the experiment. Each participant took
about 40 minutes to complete the experiment, including a short casual chat between
the experimenter and the participant before the first experimental session, and a
short break between the two sessions. Each participant was audio recorded with a
sampling rate of 44.1 kHz with 16 bits. Video recordings were also made for some
of the participants for training purposes.

3. Analysis and results, part 1: prosodic phrasing

We first investigated how Korean speakers vary prosodic boundaries, or phrasing,
for focus-marking purposes. As mentioned earlier, the target words were focal in the
NF-m, CF-m and BF conditions, post-focal in the NF-i condition, and pre-focal in
the NF-f condition. The two boundaries immediately before the target words (i.c.,
between the subject-noun and object-noun) and after the target words (i.e., between
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the object-noun and verb) were analysed. To examine the effect of narrow focus, the
boundaries before/after the target words in narrow focus (NF-m) were compared to
those in pre-focus (NF-f) and post-focus (NF-i). To look at the effect of focal
constituent size, the boundaries before/after the target words in narrow focus (NF-m)
were compared to those in broad focus (BF). To observe the effect of contrastivity,
the boundaries before/after the target words in narrow focus (NF-m) were compared
to those in contrastive focus (CF-m).

3.1. Prosodic annotation

The audio recordings from the participants were first orthographically annotated in
Praat (Boersma & Weenink, 2013). Then, usable sentences were selected, and
unusable ones were excluded from further analysis (9%; see the percentage of
included sentences for each participant in Appendix C). A target sentence was
considered unusable in any of the following cases: (1) the participant produced the
target sentence before the experimenter asked the question; (2) the experimenter
asked an incorrect question; (3) the experimenter did not provide an adequate
description of the picture before she asked a question; (4) the sentence was produced
with strong background noise; (5) the sentence was produced with word insertion,
deletion or replacement; (6) the sentence was produced with self-repair or clearly
perceivable hesitation.

The usable sentences were then annotated for phrasing, following the
Korean Tones and Break Indices (K-ToBI) transcription conventions (Jun, 2000,
2005). That is, the two boundaries before and after the target word in a sentence
were annotated as an AP boundary, an IP boundary, or a phrase-internal
phonological word boundary (hereafter, PW boundary) by combining auditory
impression and close inspection of prosodic cues to phrasing (e.g., tonal patterns,
boundary tones and breaks). The AP boundary is “a minimal phrasal disjuncture,
with no strong subjective sense of pause” and is associated with AP tonal patterns as
described in K-ToBI (Jun, 2005, p. 219). Word-final (i.e., pre-boundary) high tone
and word-initial (i.e., post-boundary) low tone are taken as the typical AP boundary
markers. The absence of voicing in word-initial lenis stops is also an informative
indicator of an AP boundary (e.g., Jun, 1993; T. Cho, Jun, & Ladefoged, 2002).
Moreover, word-initial (or post-boundary) strengthening in terms of perceptual
clarity in the initial segment or syllable may also indicate an AP boundary, unless
this cue contradicts another important cue such as a tonal cue. The IP boundary
refers to phrasal boundaries that are demarcated by boundary tones and “a strong
phrasal disjuncture, with a strong subjective sense of pause”, that is, either an
“objective visible pause” or a “virtual pause” cued by final lengthening, as described
in K-ToBI (Jun, 2005, p. 219). The PW boundary refers to word boundaries that are
not demarcated by perceivable prosodic disjuncture in K-ToBI.
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The annotation for phrasing was conducted in three steps to maximise the
reliability of the annotation. First, the usable sentences were annotated by the first
transcriber (i.e. the author), following the above-described K-ToBI conventions,
while a portion of the sentences (i.e., 106 sentences produced by two randomly
selected participants®*) were jointly transcribed by two expert K-ToBI transcribers
and native speakers of Korean. The Cohen’s Kappa test on the annotation of the first
transcriber and the expert transcribers for the 106 sentences revealed a good inter-
rater agreement for the boundaries before the target words (K = 0.747, p < 0.0005),
and after the target words (K= 0.780, p < 0.0005) (Landis & Koch, 1977). The cases
of disagreements were primarily concerned with the distinction between the AP
boundary and PW boundary. Second, the first transcriber and the expert transcribers
discussed the cases of the disagreement, and decided that the first transcriber should
give more weight to three cues in her decision on AP and PW boundaries; namely,
the word-initial and word-final tones and word-initial strengthening. Lastly, the first
transcriber re-annotated all the usable sentences without access to her previous
annotation, following the expert transcribers’ recommendation. The expert
transcribers jointly transcribed 18% of the usable sentences (i.e., 10 sentences
randomly selected from each speaker). The Cohen’s Kappa test on the new
annotation for 18% of the usable sentences revealed a very good inter-rater
agreement between the first transcriber and the expert transcribers for the boundaries
before the targets (K = 0.916, p < 0.0005), and after the targets (K= 0.985, p <
0.0005) (Landis & Koch, 1977). Our statistical analysis of the adults’ use of
phrasing was based on the second round of annotation by the first transcriber.

3.2 Results on the varying of phrasal boundaries

The composition of boundaries before and after the target words in each focus
condition is summarised in Table 2. Descriptively, we found that AP boundaries
were predominant before the target words across focus conditions, and were also
frequent after the target words in certain focus conditions. In both the NF-m and CF-
m conditions, the speakers always produced an AP or IP boundary before the
focused target word, and frequently used a PW boundary after the focused target
word, dephrasing the post-focal verb. They also quite often phrased the subject-noun,
object-noun and verb into three APs. In the NF-f condition, the speakers almost
always produced an AP or IP before the focused verb. As for the pre-focal subject-
noun and object-noun, the speakers most frequently produced them as two APs and
occasionally phrased them together as one AP. In the NF-i condition, the speakers
frequently produced the post-focal object-noun and verb as one AP, but rarely
included them into the same AP as the focused subject-noun. They also quite often
phrased the subject-noun, object-noun and verb as three APs. In the BF condition,

24 The two participants were kaap08 and kaap13.
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the speakers most frequently phrased the subject-noun, object-noun and verb as
three APs, sometimes phrased the object-noun and verb together as one AP, and
never phrased all three into one AP.

Table 2. The use of boundaries in each focus condition

Focus Boundary before the target Boundary after the target
condition AP 1P PW AP IP PW
NF-m N 118 15 0 56 6 71
% 88.7% 11.3% 0.0% 42.1% 4.5% 53.4%
NF-f N 110 3 17 115 14 1
% 84.6% 2.3% 13.1% 88.5%  10.8% 0.8%
NF-i N 97 21 10 55 6 67
% 758% 16.4% 7.8% 43.0% 4.7% 52.3%
BF N 93 33 2 97 9 22
% T72.7%  25.8% 1.6% 75.8% 7.0% 17.2%
CF-m N 110 24 0 36 3 95
% 82.1% 17.9% 0.0% 26.9% 2.2% 70.9%

To examine the use of boundaries in different focus conditions statistically, we
conducted multinomial logistic regression (MLR) analyses in SPSS (IBM SPSS
Statistics 22). The dependent variable (or the outcome variable) was BOUNDARY
with three categories: AP boundary, IP boundary, and PW boundary. The AP and
PW boundaries were set, in turn, as the reference category in order to get the
comparisons between each two categories. The independent variables (or the
predictor variables) were FOCUS, referring to the five focus conditions?’, and LENGTH,
referring to the “short” and “long” contrast in the target words. The main effects of
FOCUS and LENGTH and their interaction were entered into the model in a stepwise
fashion using a forward entry, meaning that only significant items showed up in the
final model and were provided with parameter estimates. The boundaries before and
after the target words were analysed separately. The significance level was set at
0.05. In the data, the PW boundary was absent in the NF-m and CF-m conditions
before the target word (Table 2), which made it impossible to obtain interpretable
parameter estimates in relevant analyses. We therefore introduced one fictive
instance to each absent category, by changing one instance of an AP boundary to a
PW boundary. This operation only caused a subtle change to the Wald statistics but

2> We have done the analyses in which FOCUS was defined as having two levels
(narrow focus vs. one of the other focus conditions). To make the report on
statistical results less cumbersome, we report the output of the model with FOCUS as
a five-level fixed factor, which had the same parameter estimates as the models with
FOCUS as a two-level fixed factor.
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generated interpretable results. This method was adopted from Braun and Chen
(2010) in which a similar situation was dealt with in this way.

3.2.1. Boundary before the target word

Analysing the boundaries before the target words, we found that only the main effect
of FOCUS significantly improved the model fitting (32 = 55.82, df = 8, p < 0.05),
indicating that FOCUS had a similar effect on the boundaries before the target words,
regardless of the length of the target words.

NF-m vs. NF-f. The parameter estimates (Table 3) showed that whether a
target word was in the narrow focus condition (NF-m) or in the pre-focus condition
(NF-f) significantly predicted whether the boundary before the target word was an
IP boundary or an AP boundary (p < 0.05), whether it was a PW boundary or an AP
boundary (p < 0.05), and whether it was an IP boundary or a PW boundary (p <
0.05). The odds ratios (i.e., Exp (B)) indicated that the odds of the boundary before
the target word being an IP boundary compared to being an AP boundary in the NF-
m condition were 3.57 (1/0.28) times as high as in the NF-f condition. The odds of
the boundary before the target word being a PW boundary compared to being an AP
boundary in the NF-m condition were 0.11 (1/9.05) times as high as in the NF-f
condition, The odds of the boundary before the target word being an IP boundary
compared to being a PW boundary in the NF-m condition were 33.33 (1/0.03) times
as high as in the NF-f condition. In other words, the speakers were more likely to
produce an IP boundary, but less likely to produce a PW boundary before the target
word in narrow focus (NF-m) than in pre-focus (NF-f).

NF-m vs. NF-i. The parameter estimates (Table 3) showed that whether a
target word was in the narrow focus condition (NF-m) or in the post-focus condition
(NF-i) significantly predicted whether the boundary before the target word was a
PW boundary or an AP boundary (p < 0.05). The odds ratio indicated that the odds
of the boundary before the target word being a PW boundary compared to being an
AP boundary in the NF-m condition were 0.17 (1/5.98) times as high as in the NF-i
condition. In other words, the speakers were less likely to produce a PW boundary
before the target word in narrow focus (NF-m) than in post-focus (NF-i).

NF-m vs. BF. The parameter estimates (Table 3) showed that whether a
target word was in the narrow focus condition (NF-m) or the broad focus condition
(BF) significantly predicted whether the boundary before the target word was an IP
boundary or an AP boundary (p < 0.05). The odds ratio indicated that the odds of the
boundary before the target word being an IP boundary compared to being an AP
boundary in the NF-m condition were 0.36 (1/2.77) times as high as in the BF
condition. In other words, the speakers were more likely to produce an IP boundary
before the target word in broad focus (BF) than in narrow focus (NF-m).

NF-m vs. CF-m. The parameter estimates (Table 3) showed that whether a
target word was in the narrow focus condition (NF-m) or the contrastive focus
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condition (CF-m) did not significantly predict the composition of boundaries before
the target word.

Table 3. Parameter estimates for the boundary before the target word

Boundary before the target B ErSrt;lr Wald df Sig. f:];‘)p
IP (vs. AP)  NF-m (Intercept)  -2.05 0.27 5558 1 0.00%*
NF-f -1.26 0.58 474 1 0.03% 0.28
NF-i 0.52 037 199 1 0.16 1.67
BF 1.02 034 894 1 0.00** 277
CF-m 0.54 036 232 1 0.13 1.72
PW (vs. AP) NF-m (Intercept) -4.06 0.71 3242 1 0.00%*
NF-f 2.20 0.76 841 1 0.00*%* 9.05
NF-i 1.79 0.79 517 1 0.02 5.98
BF 0.64 092 048 1 049 1.89
CF-m 0.07 1.01 001 1 0% 1.07
IP (vs. PW)  NF-m (Intercept) 2.02 075 7.16 1 0.01*%
NF-f -3.46 094 13.69 1 0.00** 0.03
NF-i -1.27 08 227 1 0.13 0.28
BF 0.38 097 016 1 0.69 1.47
CF-m 0.47 1.05 020 1 0.66 1.60

3.2.2. Boundary after the target word

Analysing the boundaries after the target words, we found that the main effects of
FOCUS (x2 = 215.10, df = 8, p < 0.05) and LENGTH (32 = 19.35, df = 2, p < 0.05)
significantly improved the model fitting, but the interaction of FOCUS and LENGTH
did not, indicating that FOCUS had a similar effect on the boundaries after the target
words, regardless of the length of the target words.

NF-m vs. NF-f. The parameter estimates (Table 4) showed that whether a
target word was in the narrow focus condition (NF-m) or in the pre-focus condition
(NF-f) significantly predicted whether the boundary after the target word was a PW
boundary or an AP boundary (p < 0.05), and whether it was an IP boundary or a PW
boundary (p < 0.05). The odds ratios indicated that the odds of the boundary after
the target word being a PW boundary compared to being an AP boundary in the NF-
m condition were 100 (1/0.01) times as high as in the NF-f condition. The odds of
the boundary after the target word being an IP boundary compared to being a PW
boundary in the NF-m condition were 0.01 (1/81.82) times as high as in the NF-f
condition. In other words, the speakers were more likely to produce a PW boundary
but less likely to produce an IP boundary after the target word in narrow focus (NF-
m) than in pre-focus (NF-f).
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NF-m vs. NF-i. The parameter estimates (Table 4) showed that whether a
target word was in the narrow focus condition (NF-m) or in the post-focus condition
(NF-i) did not significantly predict the boundary category before the target word.

NF-m vs. BF. The parameter estimates (Table 4) showed that whether a
target word was in the narrow focus condition (NF-m) or in the broad focus
condition (BF) significantly predicted whether the boundary after the target word
was a PW boundary or an AP boundary (p < 0.05), and whether it was an IP
boundary or a PW boundary (p < 0.05). The odds ratios indicated that the odds of
the boundary after the target word being a PW boundary compared to being an AP
boundary in the NF-m condition were 5.56 (1/0.18) times as high as in the BF
condition. The odds of the boundary after the target word being an IP boundary
compared to being a PW boundary in the NF-m condition were 0.22 (1/4.55) times
as high as in the BF condition. In other words, the speakers were more likely to
produce an IP boundary but less likely to produce a PW boundary after the target
word in broad focus (BF) than in narrow focus (NF-m).

NF-m vs. CF-m. The parameter estimates (Table 4) showed that whether a
target word was in the narrow focus condition (NF-m) or in the contrastive focus
condition (CF-m) significantly predicted whether the boundary after the target word
was a PW boundary or an AP boundary (p < 0.05). The odds ratios indicated that the
odds of the boundary after the target word being a PW boundary compared to being
an AP boundary in the NF-m condition were 0.47 (1/2.14) times as high as in the
CF-m condition. In other words, the speakers were more likely to produce a PW
boundary after the target word in contrastive focus (CF-m) than in narrow focus
(NF-m).
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Table 4. Parameter estimates for the boundary after the target word

Boundary after the target B Ersrt(:lr Wald df Sig. g;()P
IP (vs. AP)  NF-m (Intercept) -1.66 044 1398 1 0.00**
NF-f 0.12 0.52 0.06 1 0.81 1.13
NF-i 0.19  0.60 0.10 1 0.75 1.21
BF -0.21  0.56 0.14 1 0.71 0.81
CF-m 0.04 0.69 0.00 1 095 1.04
PW (vs. AP) NF-m (Intercept) 0.26 0.21 .52 1 0.22
NF-f -428 074 3389 1 0.00%*% 0.01
NF-i -0.02  0.25 001 1 093 0.98
BF -1.72 030 3379 1 0.00%* 0.18
CF-m 0.76 027 814 1 0.00%* 2.14
IP (vs. PW)  NF-m (Intercept) -1.92 044 1891 1 0.00%*
NF-f 441 0.87 2550 1 0.00%* 81.82
NF-i 021 0.59 013 1 0.72 1.24
BF .52 0.59 6.66 1 0.01* 455
CF-m -0.72  0.67 .15 1 0.28 0.49
4. Analysis and results, part 2: the varying of phonetic cues

We found that phrasal boundaries were varied to distinguish focus conditions.
Nonetheless, we could not ignore the fact that the AP boundaries were predominant
before the sentence-medial target words. The focus effects on the AP-initial target
words were not captured by the boundary type before them. We thus decided to do
phonetic analyses on the AP-initial target words. The purpose was to find out
whether and how phonetic cues were used to distinguish focus conditions within the
same phonological category (i.e., AP-initial words).

4.1. Phonetic annotation

We phonetically annotated the sentence-medial AP-initial target words (88.7%,
84.6%, 75.8%, 72.7% and 82.1% from the NF-m, NF-f, NF-i, BF, and CF-m
conditions respectively) in Praat (Boersma & Weenink, 2013). We were especially
interested in the varying of duration- and pitch-related cues for focus-marking
purposes, and thus examined a selection of these cues, including word duration,
word initial syllable duration (hereafter initial-syllable duration), maximum pitch
(hereafter pitch-max), minimum pitch (hereafter pitch-min), and pitch span (i.e.,
pitch-max minus pitch-min). Segmentation of words and syllables was done on the
basis of formant intensity, formant contours, waveforms, and auditory perception
(Macha¢ & Skarnitzl, 2009; Turk, Nakai, & Sugahara, 2006). In the annotation of
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pitch-max and pitch-min, care was taken to avoid voiced lenis stops and not to
confuse local pitch fluctuations with linguistically relevant variation in pitch. A
small number of trials affected by background noise and non-model voice quality
were excluded from pitch annotation.

4.2. Statistical analysis and results

We used mixed-effects modelling in the programme R with the Ime4 package (Bates,
Maechler, Bolker, & Walker, 2014) to assess the realisation of narrow focus (i.e.,
narrow focus vs. non-focus) and focus types differing in size (i.e., narrow focus vs.
broad focus), and contrastivity (i.e., narrow focus vs. contrastive focus). The
dependent variables were word duration, initial-syllable duration, pitch span, pitch-
max, and pitch-min of the AP-initial words. The independent variables (or fixed
factors) were FOCUS and LENGTH. FOCUS referred to the focus conditions. For each
analysis, we compared two or three focus conditions in order to address a specific
research question. FOCUS thus had two levels in the models concerning focus effect
(narrow focus vs. pre-focus/post-focus) and three levels in the models concerning
focus types (narrow focus vs. broad focus vs. contrastive focus). LENGTH referred to
the “short vs. long” distinction in the target words, and thus had two levels. In
addition, two random factors, SPEAKER (i.e., the participants) and SENTENCE (i.e., the
target sentences), were included in the analysis.

To find out whether a particular cue was used to distinguish certain focus
conditions, models were built using the aforementioned factors. Starting from an
“empty” model (hereafter Model 0) containing only the random factors, we added
FOCUS, LENGTH and their interaction to the model in a stepwise fashion, building
three additional models (Table 5). The ANOVA function in R was used to compare
models in order to derive the model with the best fit. First, Model 1 was compared to
Model 0, and a statistically significant difference indicated that Model 1 with the
newly added parameter FOCUS could better explain the variation in the data, and thus
was the “winning” model. Otherwise, Model 0 stayed as the “winning” model. Next,
Model 2 was compared to its preceding “winning” model, which could be either
Model 1 or Model 0. Following the same logic, Model 3 was compared to the
preceding “winning” model. The last “winning” model was considered to be the
best-fit model.
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Table 5. Model build-up procedure

Model Factor added
Model 0

Model 1 FOCUS

Model 2 LENGTH

Model 3 FOCUS : LENGTH

For each analysis, we report on the best-fit model, according to the model
comparisons, and statistical significance of main effects and the interaction,
according to the summary of the best-fit model. If the best-fit model contained a
significant interaction of FOCUS and LENGTH, we further discuss how the speakers
distinguished the two focus conditions in the “short” words and in the “long” words
by examining the effect of FOCUS in the “short” words and “long” words separately.
We will not discuss in detail the main effects of the factors when the interaction
between them proved to be significant.

4.2.1. Realisation of narrow focus
4.2.1.1. Narrow focus vs. pre-focus (NF-m vs. NF-f)

WORD DURATION. The best-fit model for the analysis of word duration was
Model 2 (Table 6). The summary of this model (Table 7) showed that the main
effects of FOCUS and LENGTH were significant. Thus the target words were
significantly longer in narrow focus than in pre-focus (34 ms longer, p < 0.05),
whether they were two-syllable “short” words or four-syllable “long” words (Figure

1.

Table 6. Model comparisons regarding the dependent variable word duration in the
comparison narrow focus vs. pre-focus

Model comparisons Pr(>Chisq)
0 vs. 1 (adding FOCUS) 0.557
0 vs. 2 (adding LENGTH) 0.000%**

2 vs. 3 (adding FOCUS : LENGTH) 0.360
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Table 7. Model summary regarding the dependent variable word duration in the

comparison narrow focus vs. pre-focus

Factor Estimate Std. Error t value Pr(>|t|)
Intercept

(Narrow focus, Short) 0.283 0.016 17.496 0.000%**
Pre-focus -0.034 0.016 -2.074 0.049*
Long 0.267 0.016 16.362 0.000%**

® Narrow focus Pre-focus

283 %
300 1 249

200 |

100

Word duration (ms)

Figure 1. The use of word duration in distinguishing narrow focus from pre-focus

INITIAL-SYLLABLE DURATION. The best-fit model for the analysis of initial-
syllable duration was Model 1 (Table 8). The summary of this model (Table 9)
showed that the main effect of FOCUS was significant. Thus, the initial-syllable of
the words were significantly longer in narrow focus than in pre-focus (23 ms longer,
p < 0.05), whether the words were “short” or “long” (Figure 2).

Table 8. Model comparisons regarding the dependent variable initial-syllable

duration in the comparison narrow focus vs. pre-focus

Model comparisons Pr(>Chisq)
0 vs. 1 (adding FOCUS) 0.046%*
1 vs. 2 (adding LENGTH) 0.781

1 vs. 3 (adding FOCUS : LENGTH) 0.843

Table 9. Model summary regarding the dependent variable initial-syllable duration

in the comparison narrow focus vs. pre-focus

Factor Estimate Std. Error t value Pr(>|t))
Intercept

(Narrow focus) 0.144 0.009 16.655 0.000%**
Pre-focus -0.023 0.011 -2.081 0.048*
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Figure 2. The use of initial-syllable duration in distinguishing narrow focus from
pre-focus

PITCH SPAN. The best-fit model for the analysis of pitch span was Model 3 (Table
10). The summary of this model (Table 11) showed that the main effect of FOCUS
was not significant, but the interaction of FOCUS and LENGTH was significant. The
main effect of LENGTH was also significant. Subsequent analysis showed that the
pitch span was significantly wider in narrow focus than in pre-focus in the four-
syllable “long” words (2.5 st wider, p < 0.05), but not in the two-syllable “short”
words (Figure 3).

Table 10. Model comparisons regarding the dependent variable pitch span in the
comparison narrow focus vs. pre-focus

Model comparisons Pr(>Chisq)
0 vs. 1 (adding FOCUS) 0.106
1 vs. 2 (adding LENGTH) 0.000%**

2 vs. 3 (adding FOCUS : LENGTH)  0.003**

Table 11. Model summary regarding the dependent variable pitch span in the
comparison narrow focus vs. pre-focus

Factor Estimate Std. Error t value Pr(>|t))
Intercept

(Narrow focus, Short) 2.922 0.417 7.005 0.000%**
Pre-focus 0.035 0.553 0.064 0.950
Long 3.890 0.550 7.077 0.000%*x*

Pre-focus : Long -2.506 0.781 -3.209 0.004**
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Figure 3. The use of pitch span in distinguishing narrow focus from pre-focus

PITCH-MAX. The best-fit model for the analysis of pitch-max was Model 1 (Table
12). The summary of this model (Table 13) showed that the main effect of FOCUS
was significant. Thus pitch-max was significantly higher in narrow focus than in
pre-focus (2.0 st higher, p < 0.05), regardless of word length (Figure 4).

Table 12. Model comparisons regarding the dependent variable pitch-max in the
comparison narrow focus vs. pre-focus

Model comparisons Pr(>Chisq)
0 vs. 1 (adding FOCUS) 0.039*
1 vs. 2 (adding LENGTH) 0.489

1 vs. 3 (adding FOCUS : LENGTH) 0.753

Table 13. Model summary regarding the dependent variable pitch-max in the
comparison narrow focus vs. pre-focus

Factor Estimate Std. Error t value Pr(>|t))
Intercept
(Narrow focus) 91.454 1.699 53.834 0.000%**

Pre-focus -1.990 0.923 -2.156 0.042
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Figure 4. The use of pitch-max in distinguishing narrow focus from pre-focus

PITCH-MIN. The best-fit model for the analysis of pitch-min was Model 2 (Table
14). The summary of this model (Table 15) showed that FOCUS did not show a
significant main effect or a significant interaction with LENGTH. Thus narrow focus
and pre-focus were not distinguished via pitch-min.

Table 14. Model comparisons regarding the dependent variable pitch-min in the
comparison narrow focus vs. pre-focus

Model comparisons Pr(>Chisq)
0 vs. 1 (adding FOCUS) 0.401
0 vs. 2 (adding LENGTH) 0.042%*

2 vs. 3 (adding FOCUS : LENGTH) 0.186

Table 15. Model summary regarding the dependent variable pitch-min in the
comparison narrow focus vs. pre-focus

Factor Estimate Std. Error t value Pr(>|t))
Intercept

(Narrow focus, Short) 87.511 1.673 52.311 0.000%**
Pre-focus -0.728 0.774 -0.940 0.357
Long -1.956 0.774 -2.527 0.019*

INTERIM SUMMARY. The speakers used a longer word duration, initial-syllable
duration, and a higher pitch-max for the words in narrow focus than in pre-focus.
They also used a wider pitch span for the four-syllable “long” words in narrow focus
than in pre-focus.
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4.2.1.2. Narrow focus vs. post-focus (NF-m vs. NF-i)

WORD DURATION. The best-fit model for the analysis of word duration was
Model 2 (Table 16). The summary of this model (Table 17) showed that the main
effects of FOCUS and LENGTH were significant. Thus the target words were
significantly longer in narrow focus than in post-focus (55 ms longer, p < 0.05),

whether they were two-syllable “short” words or four-syllable “long” words (Figure
3).

Table 16. Model comparisons regarding the dependent variable word duration in the
comparison narrow focus vs. post-focus

Model comparisons Pr(>Chisq)
0 vs. 1 (adding FOCUS) 0.309
0 vs. 2 (adding LENGTH) 0.000%**

2 vs. 3 (adding FOCUS : LENGTH) 0.961

Table 17. Model summary regarding the dependent variable word duration in the
comparison narrow focus vs. post-focus

Factor Estimate Std. Error t value Pr(>it))
Intercept

(Narrow focus, Short) 0.290 0.014 20.581 0.000%**
Post-focus -0.055 0.014 -3.994 0.001**
Long 0.251 0.014 18.356 0.000%**

® Narrow focus Post-focus
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Figure 5. The use of word duration in distinguishing narrow focus from post-focus

INITIAL-SYLLABLE DURATION. The best-fit model for the analysis of initial-
syllable duration was model 1 (Table 18). The summary of this model showed that
the main effect of FOCUS was significant. Thus the initial syllable was significantly
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longer in narrow focus than in post-focus (28 ms longer, p < 0.05), whether the
words were “short” or “long” (Figure 6).

Table 18. Model comparisons regarding the dependent variable initial-syllable
duration in the comparison narrow focus vs. post-focus

Model comparisons Pr(>Chisq)
0 vs. 1 (adding FOCUS) 0.006**
0 vs. 2 (adding LENGTH) 0.232

2 vs. 3 (adding FOCUS : LENGTH) 0.476

Table 19. Model summary regarding the dependent variable initial-syllable duration
in the comparison narrow focus vs. post-focus

Factor Estimate Std. Error t value Pr(>|t))
Intercept

(Narrow focus) 0.144 0.008 18.960 0.000%**
Post-focus -0.028 0.010 -2.945 0.007**
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Figure 6. The use of initial-syllable duration in distinguishing narrow focus from
post-focus

PITCH SPAN. The best-fit model for the analysis of pitch span was Model 3 (Table
20). The summary of this model (Table 21) showed that the main effect of FOCUS
was not significant, but the interaction of FOCUS and LENGTH was significant. The
main effect of LENGTH was also significant. Subsequent analysis showed that the
difference between narrow focus and post-focus in pitch span was not significant in
the “short” words or in the “long” words.
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Table 20. Model comparisons regarding the dependent variable pitch span in the

comparison narrow focus vs. post-focus

Model comparisons

Pr(>Chisq)

0 vs. 1 (adding FOCUS)

1 vs. 2 (adding LENGTH)

0.339
0.000%**

2 vs. 3 (adding FOCUS : LENGTH)  0.045*

Table 21. Model summary regarding the dependent variable pitch span in the

comparison narrow focus vs. post-focus

Factor Estimate Std. Error t value Pr(>it|))
Intercept

(Narrow focus, Short) 2.940 0.412 7.130 0.000
Post-focus 0.112 0.523 0.214 0.833
Long 3.883 0.527 7.373 0.000
Post-focus : Long -1.593 0.767 -2.077 0.049

PITCH-MAX. The best-fit model for the analysis of pitch-max was Model 1 (Table
22). The summary of this model (Table 23) showed that the main effect of FOCUS
was significant. Thus the pitch-max of the words was significantly higher in narrow
focus than in post-focus (2.7 st higher, p < 0.05), regardless of the length of the

words (Figure 7).

Table 22. Model comparisons regarding the dependent variable pitch-max in the

comparison narrow focus vs. post-focus

Model comparisons

Pr(>Chisq)

0 vs. 1 (adding FOCUS)

1 vs. 2 (adding LENGTH)

0.006**
0.212

1 vs. 3 (adding FOCUS : LENGTH) 0.449

Table 23. Model summary regarding the dependent variable pitch-max in the

comparison narrow focus vs. post-focus

Factor Estimate  Std. Error t value Pr(>|t|)
Intercept

(Narrow focus) 91.457 1.663 55.000 0.000%**
Post-focus -2.668 0.889 -3.002 0.006
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Figure 7. The use of pitch-max in distinguishing narrow focus from post-focus

PITCH-MIN. The best-fit model for the analysis of pitch-min was Model 2 (Table
14). The summary of this model (Table 15) showed that the main effects of FOCUS
and LENGTH were significant. Thus the pitch-min of the words was significantly
higher in narrow focus than in post-focus (1.9 st higher, p < 0.05), regardless of the
length of the words (Figure 8).

Table 14. Model comparisons regarding the dependent variable pitch-min in the
comparison narrow focus vs. post-focus

Model comparisons Pr(>Chisq)
0 vs. 1 (adding FOCUS) 0.031*
1 vs. 2 (adding LENGTH) 0.014%*

2 vs. 3 (adding FOCUS : LENGTH) 0.149

Table 15. Model summary regarding the dependent variable pitch-min in the
comparison narrow focus vs. post-focus

Factor Estimate Std. Error t value Pr(>it))
Intercept

(Narrow focus, Short) 87.475 1.635 53.508 0.000%**
Post-focus -1.915 0.735 -2.605 0.016

Long -1.929 0.737 -2.617 0.015
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Figure 8. The use of pitch-min in distinguishing narrow focus from post-focus

INTERIM SUMMARY. The speakers used a longer word duration and longer
initial-syllable duration, as well as a higher pitch-max and higher pitch min, that is, a
higher overall pitch level, for the words in narrow focus than in post-focus.

4.2.2. Realisation of focus types (Narrow focus vs. broad focus vs. contrastive
focus)

WORD DURATION. The best-fit model for the analysis of word duration was
Model 2 (Table 16). The summary of this model (Table 17) showed that FOCus did
not have a significant main effect or have a significant interaction with LENGTH.
Thus, narrow focus was not distinguished from broad focus or contrastive focus via
word duration.

Table 16. Model comparisons regarding the dependent variable word duration in the
comparison narrow focus vs. broad focus vs. contrastive focus

Model comparisons Pr(>Chisq)
0 vs. 1 (adding FOCUS) 0.937
0 vs. 2 (adding LENGTH) 0.000%**

2 vs. 3 (adding FOCUS : LENGTH) 0.892
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Table 17. Model summary regarding the dependent variable word duration in the
comparison narrow focus vs. broad focus vs. contrastive focus

Factor Estimate Std. Error t value Pr(>|t|)
Intercept

(Narrow focus, Short) 0.290 0.014 20.347 0.000%**
Broad focus -0.017 0.015 -1.119 0.271
Contrastive focus 0.000 0.015 0.008 0.993
Long 0.251 0.012 20.702 0.000%**

INITIAL-SYLLABLE DURATION. The best-fit model for the analysis of word
duration was Model 0 (Table 18). FOCUS did not have a significant main effect or
have a significant interaction with LENGTH. Thus, narrow focus was not
distinguished from broad focus or contrastive focus via initial-syllable duration.

Table 18. Model comparisons regarding the dependent variable initial-syllable
duration in the comparison narrow focus vs. broad focus vs. contrastive focus

Model comparisons Pr(>Chisq)
0 vs. 1 (adding FOCUS) 0.302
0 vs. 2 (adding LENGTH) 0.217

0 vs. 3 (adding FOCUS : LENGTH) 0.464

PITCH SPAN. The best-fit model for the analysis of pitch span was Model 2 (Table
19). The summary of this model (Table 20) showed that FOCUS did not have a
significant main effect or a significant interaction with LENGTH. Thus, narrow focus
was not distinguished from broad focus or contrastive focus via pitch span.

Table 19. Model comparisons regarding the dependent variable pitch span in the
comparison narrow focus vs. broad focus vs. contrastive focus

Model comparisons Pr(>Chisq)
0 vs. 1 (adding FOCUS) 0.346
0 vs. 2 (adding LENGTH) 0.000%**

2 vs. 3 (adding FOCUS : LENGTH)  0.205
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Table 20. Model summary regarding the dependent variable pitch span in the
comparison narrow focus vs. broad focus vs. contrastive focus

Factor Estimate Std. Error t value Pr(>|t|)
Intercept

(Narrow focus, Short) 2.972 0.452 6.582 0.000%**
Broad focus -1.024 0.517 -1.982 0.055
Contrastive focus 0.329 0.514 0.641 0.526
Long 3.826 0.422 9.073 0.000***

PITCH-MAX. The best-fit model for the analysis of pitch-max was Model 0 (Table
21). Focus did not have a significant main effect or have a significant interaction
with LENGTH. Thus, narrow focus was not distinguished from broad focus or
contrastive focus via pitch-max.

Table 21. Model comparisons regarding the dependent variable pitch-max in the
comparison narrow focus vs. broad focus vs. contrastive focus

Model comparisons Pr(>Chisq)
0 vs. 1 (adding FOCUS) 0.482
0 vs. 2 (adding LENGTH) 0.407

2 vs. 3 (adding FOCUS : LENGTH) 0.981

PITCH-MIN. The best-fit model for the analysis of pitch-min was Model 0 (Table
22). The summary of this model (Table 23) showed that FOCUS did not have a
significant main effect or a significant interaction with LENGTH. Thus, narrow focus
was not distinguished from broad focus or contrastive focus via pitch-min.

Table 22. Model comparisons regarding the dependent variable pitch-min in the
comparison narrow focus vs. broad focus vs. contrastive focus

Model comparisons Pr(>Chisq)
0 vs. 1 (adding FOCUS) 0.915
0 vs. 2 (adding LENGTH) 0.004

2 vs. 3 (adding FOCUS : LENGTH)  0.443
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Table 23. Model summary regarding the dependent variable pitch-min in the
comparison narrow focus vs. broad focus vs. contrastive focus

Factor Estimate Std. Error t value Pr(>|t|)
Intercept

(Narrow focus, Short) 87.872 1.698 51.747 0.000***
Broad focus -0.095 0.846 -0.113 0.911
Contrastive focus -0.412 0.845 -0.488 0.629
Long -2.772 0.691 -4.011 0.000%**

INTERIM SUMMARY. The speakers did not vary word duration, initial-syllable
duration, pitch span, pitch-max, or pitch-min to distinguish narrow focus from broad
focus or contrastive focus.

5. Conclusions

We have examined how Korean speakers use the phonological cue, namely,
phrasing, as well as duration- and pitch-related phonetic cues, to distinguish narrow
focus from non-focus and two other types of focus in semi-spontaneous speech.

As for the use of phrasing, we found that AP boundaries were predominant
before the target words across focus conditions (> 72% in each condition), and were
also frequent after the target words in certain focus conditions. Nonetheless, focus
conditions are still distinguished via the IP and PW boundaries before and after the
target words. With regard to the effect of narrow focus, Korean speakers use IP
boundaries more frequently and PW boundaries less frequently before the target
words. They use PW boundaries more frequently and IP boundaries less frequently
after the target words in narrow focus as compared to pre-focus, and they use PW
boundaries less frequently before the target words in narrow focus as compared to
post-focus. Our findings on phrasal boundaries support previous descriptions of
phrasing: a word in narrow focus initiates an Accentual Phrase (AP) or an Intonation
Phrase (IP); the pre-focal words can form one or more APs, but are almost never
included in the same AP as the focused word; the post-focal words frequently lose
their status as separate APs and are either included in the same AP as the focused
word (i.e., dephrasing) or form an AP but are not included in the same AP as the
focused word (i.e., partial dephrasing) (e.g., Jun, 1993, 2011; Oh, 1999).
Additionally, it is worth noting that partial dephrasing occurred much more
frequently than dephrasing when the sentence-initial subject-noun is in narrow focus
(NF-i). A potential account is that the boundary before the object-verb syntactic
phrase might be prosodically salient and is thus not deleted though showing up post-
focally, similar to Jun’s (2011) finding that the boundary before a post-focal verb
clause is kept and the words within this clause form one AP. Concerning the
distinction of focus types differing in focal constituent size, Korean speakers more
frequently use IP boundaries before and after the target words, and less frequently
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use PW boundaries after the target words in broad focus than in narrow focus. In
other words, the subject-noun, object-noun and verb in broad focus usually form
separate APs or IPs, similar to the phrasing of a “neutral” sentence (e.g., H. S. Kim,
Jun, Lee, & Kim, 2006) and the phrasing of words in a focused VP (H. S. Kim et al.,
2006; Jun, Kim, Lee, & Kim, 2006) or short NP (Jun, 2011). Regarding the
distinction of focus types differing in contrastivity, Korean speakers more frequently
use PW boundaries after the target words in contrastive focus than in narrow focus,
indicating that, whereas contrastive focus has a similar effect to narrow focus on
phrasing in terms of manner, it more frequently induces post-focus dephrasing.

Regarding the use of phonetic cues, although the boundaries before the
target words are predominantly AP boundaries across focus conditions, duration and
pitch in the AP-initial words are varied to distinguish focus from non-focus. More
specifically, the AP-initial words have a longer word duration and initial-syllable
duration in narrow focus than in pre-focus and post-focus; they have a higher pitch-
max in narrow focus than in pre-focus, and the four-syllable “long” words have a
wider pitch span in narrow focus than in pre-focus; the AP-initial words were also
with a higher pitch-max and pitch-min, i.e., a higher pitch register, in narrow focus
than in post-focus. In addition, the phonetic differences between narrow focus and
post-focus tend to be larger than between narrow focus and pre-focus, which may be
caused by the so called “post-focus compression” (e.g., Y. C. Lee & Xu, 2010). The
results indicate that, when focus and non-focus are not distinguished by the phrasal
boundaries before the target words, duration- and pitch-related cues are still varied
for such purpose. From a slightly different perspective, the phonetic differences
between the focal and post-focal AP-initial words support Jun and Lee’s (1998)
early claim that when the post-focal words are not phonologically dephrased, they
are still phonetically less prominent than focal words. As for the distinction of focus
types, analysis of the AP-initial words show that narrow focus is not distinguished
from broad focus or contrastive focus via phonetic cues, despite an earlier
observation on read speech that narrow focus induced a higher pitch-max and a
longer word duration than broad focus (referred to as “neutral focus”) (Y. C. Lee &
Xu, 2010).

From a cross-linguistic perspective, in Korean, phonetic cues are used when
the prosodic boundary before a word is not varied to distinguish the focus condition
of that word, similar to the observation on Dutch that phonetic cues are varied when
focus and non-focus are not distinguished via accent type (A. Chen, 2009). In
Korean, narrow focus and contrastive focus are distinguished, though only in how
frequently they induce dephrasing, in contrast to Swedish (Romeren, 2016) and
Mandarin (Chapter 2 of this disertation), in which no prosodic differences between
these two types of focus are found in semi-spontaneous speech.
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CHAPTER 5. Prosodic focus-marking in Seoul Korean-speaking
children: The use of prosodic phrasing?

Abstract

This study investigates how children acquire the use of prosodic phrasing for focus-
marking purposes in Seoul Korean. Using a picture-matching game, we elicited
semi-spontaneous production of sentences in various focus conditions from children
aged four to eleven. We found that Seoul Korean-speaking children use prosodic
phrasing to distinguish narrow focus from non-focus (i.e., pre-focus and post-focus)
and two other types of focus (i.e., broad focus and contrastive focus) in an adult-like
manner at the age of four to five, indicating that this phonological focus-marking
cue is used early in life in Seoul Korean, similar to the early acquisition of language-
specific phonological focus-marking cues in many other languages. We also found
that Seoul Korean-speaking children’s use of prosodic phrasing is less frequent than
Seoul Korean-speaking adults, especially at younger ages. The less frequent use of
this cue in children may be related to their slower speaking rate as compared to
adults’.

Keywords
Acquisition, focus, prosodic phrasing, Seoul Korean

26 A version of Chapter 5 is aimed to be submitted in article form to an appropriate
journal.
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1. Introduction

Previous studies on the acquisition of prosodic focus-marking in Germanic
languages have revealed that children show largely adult-like use of the language-
sepecific phonological focus-marking cues by the age of five (e.g., A. Chen, 2011a,
2011b; Hornby & Hass, 1970; MacWhinney & Bates, 1978; Romeren, 2016; Wells,
Peppé, & Goulandris, 2004). Secondary phonetic use of prosody for focus-marking
purposes is found to be acquired later than primary phonological focus-marking (A.
Chen, 2009). However, it is not clear whether phonological focus-marking is also
acquired early in life in languages which typologically differ from Germanic
languages. The current study examines the acquisition of phonological focus-
marking in Seoul Korean (hereafter, Korean), which differs from the previously
studied languages in prosodic systems and prosodic focus-marking.

In the following, we will first briefly review the prosodic encoding of focus
across languages (section 1.1), then the acquisition of prosodic focus-marking in
Germanic languages and Mandarin (section 1.2). Next, we describe how Korean-
speaking adults use phonological and phonetic cues to mark focus (section 1.3).
Finally, we will state the purpose and the prediction of the current study (section
1.4).

1.1 Prosodic encoding of focus across languages

Focus can be prosodically encoded in many languages (e.g., Gussenhoven, 2007,
Vallduvi & Engdahl, 1996). Generally, in these languages, a word is realised with
more prosodic prominence in narrow focus (i.e., focus on a word or words) and
contrastive focus (i.e., narrow focus carrying contrast?’) than when not focused or in
broad focus (i.e., focus over a whole sentence). Contrastive focus can have
additional prosodic prominence compared to non-contrastive narrow focus. In terms
of the precise use of prosody in focus-marking, some languages (e.g., Mandarin and
Cantonese) primarily use phonetic cues to mark focus; namely, speakers of these
languages make fine-grained gradient changes in prosodic parameters, such as
duration, pitch, and intensity for focus-marking purposes, without changing the
phonological category of words (e.g., Xu, 1999, on Mandarin, Wu & Xu, 2010, on
Cantonese). In Mandarin, for example, a word is produced with a longer duration,
wider pitch span and higher intensity in narrow focus than in non-focus (e.g., Xu,
1999; Shih, 1988), while its tonal category does not change to mark focus. Some
other languages (e.g., English, German, Dutch, Swedish, and Korean) primarily use
phonological cues to mark focus. In other words, speakers of these languages make

27 Focus can carry contrastive information, e.g., a correction to a certain piece of
information introduced previously or an alternative to what has been mentioned
already (Gussenhoven, 2004, 2007).
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coarse-grained variations in duration, pitch, and intensity to mark focus, which leads
to a change in the phonological category of words. For example, in English, German,
and Dutch, speakers can either accent words with certain types of pitch accents (e.g.,
rising vs. falling) or not accent words to mark focus (e.g., A. Chen, 2009, 2011a;
Baumann, Grice, & Steindamm, 2006; Gussenhoven, 2004, 2007; Hanssen, Peters,
& Gussenhoven, 2008); in Swedish, speakers can either assign or not assign a
prominence-marking high tone to words to mark focus (Bruce, 2007; Romeren,
2016); in Korean, speakers can either group or not group words into larger prosodic
phrases (e.g., Accentual Phrase and Intonation Phrase) to mark focus (Jun, 1993; Jun
& Lee, 1998). In addition, languages can also make phonetic changes within a
phonological category for focus-marking purposes. For example, in Dutch, when
both focused and non-focused sentence-initial words are frequently realised with a
H*L pitch accent (i.e., a falling accent with the fall beginning in the stressed
syllable), focused words are realised with a longer duration and lower minimum
pitch than non-focused words (A. Chen, 2009).

1.2 The acquisition of prosodic focus-marking

Previous studies on children acquiring a Germanic language have shown that the use
of language-specific phonological focus-marking cues are acquired early in life:
children speaking English, German, and Dutch can already use accentuation to mark
focus in a largely adult-like way by the age of five, though their use of this cue can
still increase in frequency and their choice of accent type is still developing after the
age of five (e.g., Hornby & Hass, 1970; MacWhinney & Bates, 1978; Wells et al.,
2004, on English; Griinloh, Lieven, & Tomasello, 2005, on German; A. Chen, 201 1a,
2011b, on Dutch). Similarly, children speaking Swedish are largely adult-like in
their use of prominence-marking high tones for focus-marking purposes by the age
of five (Romeren, 2016). On the other hand, phonetic focus-marking within a
phonological category is acquired relatively late. For example, Dutch-speaking
children’s phonetic use of pitch within one phonological category to distinguish
sentence-initial narrow focus from non-focus is not adult-like until the age of seven
to eight, and the phonetic cues of duration for such purpose is not even adult-like by
the age of eight (A. Chen, 2009, 2015).

In contrast, Mandarin-speaking children acquire phonetic focus-marking
early in life: they have fully acquired the use of duration for focus-marking purposes
by the age of four to five; they also use certain pitch-related cues in certain tones in
an adult-like way at this age, though their use of pitch for such purposes is still
developing after the age of five (Chapter 3 of this dissertation; Yang & Chen,
accepted). The earlier use of phonetic focus-marking cues in Mandarin than in Dutch
has been argued to be related to the fact that Mandarin speakers only (and thus
primarily) use phonetic cues to mark focus, and hence Mandarin-speaking children
have abundant exposure to phonetic use of prosody, whereas Dutch speakers
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primarily use phonological cues to mark focus, relying less on phonetic cues, and
Dutch-speaking children thus receive relatively less exposure to phonetic use of
prosody (Yang & Chen, accepted; A. Chen, to appear).

The findings on previous studies, taken together, imply that the primary
prosodic focus-marking cues (e.g., phonological cues in West Germanic languages
and phonetic cues in Mandarin) are acquired earlier than the secondary cues (e.g.,
phonetic cues in Dutch). However, it is not clear to us whether this is the case in
languages that use different primary phonological cues from in West Germanic
languages. Korean is well-suited for an investigation on such a question because
Korean uses a different phonological cue, prosodic phrasing (hereafter, phrasing),
for focus-marking purposes.

1.3 Prosodic focus-marking in Korean adult speech

Korean has no word-level use of pitch. Pitch movement in this language is
associated with prosodic phrases (Jun, 1993, 1998, 2000, 2005). Phrasing is the
typical prosodic focus-marking cue in Korean. Regarding the phonological
realisation of narrow focus, our study on Korean-speaking adults (Chapter 4 of this
dissertation) has shown that in semi-spontaneous production of SOV sentences,
Korean-speaking adults use phrasing to distinguish narrow focus from non-focus.
More specifically, a word in narrow focus initiates an Accentual Phrase (AP) or an
Intonation Phrase (IP); the post-focal words frequently lose their status as separate
APs and are incorporated in the same AP as the focused word (i.e., dephrasing), or
form one AP but are not included in the same AP as the focused word?® (i.e., partial
dephrasing); the pre-focal words can form one or more APs, but are almost never
included in the same AP as the focused word (Chapter 4 of this dissertation; see
similar findings on read speech in Jun, 1993, 2011; Oh, 1999). As for the
phonological realisation of different types of focus, although speakers use post-focus
dephrasing frequently to mark both contrastive focus and narrow focus, as reported
by Jun (1993) and Jun & Lee (1998), speakers do so with more frequncy in
contrastive focus than in narrow focus (Chapter 4 of this dissertation). A word in
broad focus tends to form an AP by itself, and less frequently dephrases its
following words than a word in narrow focus.

1.4 The current study
In the current study we investigate how Korean-speaking children acquire the use of

the phonological cue of phrasing for focus-marking puroses. We predict that
Korean-speaking children should show at least a moderate degree of adult-like use

28 In our study, this happens when there are two post-focal words, that is, when the
sentence-initial word is in narrow focus.
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of phrasing for focus-marking purpose at the age of four to five, based on two pieces
of indirect evidence. First, when phonological focus-marking cues are the primary
prosodic focus-marking cues in a language, thay are usually acquired early in life.
Children speaking Germanic languages show largely adult-like use of language-
specific phonological focus-marking cues by the age of five (e.g., A. Chen, 2011a,
2011b; Romeren, 2016; Wells et al., 2004). Second, Korean-speaking children have
developed great sensitivity to prosodic phrase boundaries in perception by the age of
three (Choi & Mazuka, 2001, 2003). They can also produce certain AP pitch
patterns and IP-final boundary tones before two years old (Jun, 2007), and produce
prosodic and segmental cues (i.e., pausing and VOT) associated with AP or IP
boundaries at the age of two to four (Choi & Mazuka, 2009). Thus, an early use of
phrasing for focus-marking purposes at the age of four to five in Korean is possible.

To test the prediction, we have examined how Korean-speaking children
vary phrasing to distinguish (1) Narrow focus from non-focus (Effect of focus); (2)
Narrow focus from broad focus (Effect of focal constituent size); and (3) Narrow
focus from contrastive focus (Effect of contrastivity).

2. Method
2.1 Participants

Three groups of children participated in the experiment, including six four- to five-
year-olds (average age: 5;3, range: 4;10 — 5;10), eight seven- to eight-year-olds
(average age: 8;0, range: 7;4 — 8;10), and eight ten to eleven-year-olds (average age:
10;10, range: 10;3 — 11;11) (see Appendix C for more participant information). They
were recruited in Seoul via Hanyang Phonetics and Psycholinguistics Laboratory,
and came from diverse social-economic backgrounds. They all spoke Seoul Korean
as their native language.

2.2 The pitcture-matching game

We adapted the picture-matching game used in A. Chen (2011a) to elicit semi-
spontaneous production of sentences. In this game, the child was supposed to help
the experimenter to put pictures in matched pairs. Three piles of pictures were used.
The experimenter and the child each held a pile of pictures. The third pile lay on the
table in a seemingly messy fashion. The experimenter’s pictures always missed
some information (e.g., the subject, the action, the object, or all three). The child’s
pictures always contained all three pieces of information. On each trial, the
experimenter showed one of her pictures to the child, described the picture and
asked a question about it or made a remark about the missing information (in the
contrastive focus condition). The child then took a look at the corresponding picture
in his/her pile and responded to the experimenter’s question or remark. The
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experimenter then looked for the right picture in the messy pile and matched it with
her own picture to form a pair.

As rules of the game, the child was asked to answer the experimenter’s
questions in full sentences and not to reveal his/her pictures to the experimenter. In
order to make sure that the experiment was conducted in the same way for all the
children, and that adequate background information was equally provided for each
trial before a question was asked or a remark was made, we constructed scripts
containing what the experimenter was supposed to say and how she was supposed to
respond in each trial. The experimenter was instructed to follow the scripts closely
but was encouraged to make spontaneous remarks that did not affect the information
structure of the child’s responses for the purpose of facilitating the interaction. Prior
to the picture-matching game, a picture-naming task was conducted to ensure that
the child would use the intended words to refer to the entities in the pictures. This
procedure also rendered all the entities in the pictures referentially accessible.

2.3 Experimental materials

Sixty question-answer dialogues were embedded in the picture-matching game to
elicit sixty SOV sentences in five focus conditions: narrow focus on the sentence-
initial subject-noun (NF-i), responding to who-questions; narrow focus on the
sentence-medial object-noun (NF-m), responding to what-questions; narrow focus
on the sentence-final verb (NF-f), responding to what-does-X-do-to-Y questions;
contrastive focus in sentence-medial position (CF-m), correcting the experimenter’s
remark about the object; broad focus over the whole sentence (BF), responding to
what-happens questions, as illustrated in (1). Including narrow focus in three
sentence-positions made it possible to study the effect of narrow focus on the
sentence-medial object-nouns (NF-m) compared to the same words in pre-focus (or
NF-f) and post focus (or NF-i). Comparing the object-nouns in NF-m, CF-m and BF
allowed us to study the prosodic difference between different focus types. Examples
of question-answer dialogues in the five focus conditions are given in (1), in which
the referents are referred to with the definite article in the English glossary because
they had been introduced in the picture-naming task.

(1) Examples of question-answer dialogues between the experimenter (E) and

participant (P):
(NF-i) E: Look! The bread, and someone looks a bit puzzled. It looks
like someone looks for the bread. Who looks for the bread?
P [&7H s xotg.
soka p*anil tehateajo

[The cow] the bread looks for.
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(NF-m) E: Look! The dog, and it holds a painting brush. It looks like
the dog draws something. What does the dog draw?

P: 747t e a8,
keka p*anil kiljajo

The dog  [the bread] draws.

(NF-f) E: Look! The rat, and the bread. It looks like the rat does
something to the bread. What does the rat do to the bread?

P: 7t s [t K.
teuka p*anil mantfAjo

The rat the bread [touches].

(CF-m) E: Look! The bear. The bear looks a bit puzzled. It looks like
the bear looks for something. I will make a guess: the bear
looks for the egg.

P FO0| [&=] ot
komi p*anil tehateajo

The bear [the bread] looks for.

(BF) E: Look! My picture is very blurry. I cannot see anything
clearly. What happens in your picture?
P [0 s 13K
mali p*anil kiljajo
[The horse the bread draws].

The sixty SOV sentences were unique combinations of five subject-nouns, twelve
target object-nouns, and three verbs (Table 1, see the sentences in Appendix D).
Each subject-noun was a monosyllabic lexical word followed by a nominative case
marker, 7t (/ka/) or O| (/i/). The target object-nouns included six two-syllable (or
“short™) words and six four-syllable (or “long”) words, because APs? with two to
four syllables tend to occur frequently in Korean. Each “short” word was a

=

monosyllabic lexical word followed by an accusative case marker, 2 (/il/) or &
(/1il/). As for the “long” words, except for 710 E (/k*amakwilil/), which consisted
of a three-syllable lexical word and the accusative case marker € (/1il/), each of the

other words consisted of a disyllabic lexical word, a monosyllabic suffix = (/til/)

indicating the plural form of the lexical word, and the accusative case marker 2(/il/).

2 The AP is a word-sized unit by default (vs. focused) (e.g., Schafer & Jun, 2002;
Jun, 2005).
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Each target word was initiated with either a high-tone-triggering aspirated stop (i.e.,
/p" or /k"/) or fortis stop (i.e., /p*/ or /k*/) or a low-tone-triggering lenis stop (i.e.,
/p/ or /k/) or a vowel (i.e., /a/), so that there would be varied AP tonal patterns in the
data. Each target word appeared once in five focus conditions (twelve target words x
five focus conditions), leading to sixty “sentences” but without subject-nouns and
verbs. The five subject-nouns and three verbs were then nearly evenly distributed to
the “sentences”, forming sixty SOV sentences. Each sentence was completed with
the particle £ (/jo/), a common politeness marker in informal Korean.

Table 1. Words that occurred in the SOV sentences

7H7t 7t =0 20| 27t
Subjects /keka/ /teuka/ /komi/ /mali/ /soka/
64d0g’7 “rat” L‘bear” “horse” “COW”
short | E2 B2 g3 zg s og
objects  /Palil/ Ipilil/ /pulil/ /pralil/ Ip*anil/ Jalil/
“foot” “raln” “ﬁre” “aml,’ GGbread” “egg”
Long HEES JISES FE2 JtEEE MO E 4=
objects /kapantilil/  /kituntilil/ /kututilil/ /khatitilil/ /k*amakwilil/ /ankjantilil/
“bags” “pillars” “shoes” “cards” “crow” “pairs of glasses”
g N Aot
Verbs  jilja/ /mantfa/  /tehatca/
“draw” “touch” “look for”

The sixty sentences were elicited in two experimental sessions: the thirty sentences
with “short” target words in Session A and the other thirty sentences with “long”
target words in Session B. The trials in each session were randomised in such a way
that trials from the same focus condition did not appear next to each other and the
focused constituent of a trial was not mentioned on its preceding trial.

24 Experimental procedure

The children were tested individually in Hanyang Phonetics and Psycholinguistics
Laboratory at Hanyang University. A female native speaker of Seoul Korean
administered the experiment after having received intensive training on how to
conduct the experiment. The experiment lasted about 60 minutes, including a short
casual chat between the experimenter and the child before the first experimental
session, and a short break between the two sessions. Audio recordings were made
for each child in each session with a sampling rate of 44.1 kHz with 16 bits. Video
recordings were also made for some of the children for training purposes.
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2.5 Prosodic annotation

The audio recordings from the participants were first orthographically annotated in
Praat (Boersma & Weenink, 2013). Then, usable sentences were selected (64% from
the four- to five-year-olds, 70% from the seven- to eight-year-olds, and 80% from
the ten- to eleven-year-olds; see the percentage for each participant in Appendix C),
and unusable ones were excluded from further analysis. A target sentence was
considered unusable in any of the following cases: (1) the participant produced the
target sentence before the experimenter asked the question, (2) the experimenter
asked a different question than the intended question in that trial, (3) the
experimenter did not provide an adequate description of the picture before she asked
a question, (4) the sentence was produced with strong background noise, (5) the
sentence was produced with word insertion, deletion or replacement, (6) the
sentence was produced with self-repair or clearly perceivable hesitation, or (7) the
sentence was produced with perceivable irregular voice quality or intonation caused
by cold or unstable emotion.

The usable sentences were then annotated for phrasing, following the
Korean Tones and Break Indices (K-ToBI) transcription conventions (Jun, 2000,
2005). That is, the boundaries immediately before the target words (i.e., between the
subject-noun and object-noun) and after the target words (i.e., between the object-
noun and verb) were annotated as an AP boundary, an IP boundary, or a phrase-
internal phonological word boundary (hereafter, PW boundary) by combining
auditory impression and close inspection of prosodic cues to phrasing (e.g., tonal
patterns, boundary tones and breaks). The AP boundary is “a minimal phrasal
disjuncture, with no strong subjective sense of pause” and is associated with AP
tonal patterns as described in K-ToBI (Jun, 2005, p. 219). Word-final (i.e., pre-
boundary) high tone and word-initial (i.e., post-boundary) low tone are taken as the
typical AP boundary markers. The absence of voicing in word-initial lenis stops is
also an informative indicator of an AP boundary (e.g., Jun, 1993; T. Cho, Jun, &
Ladefoged, 2002). Moreover, word-initial (or post-boundary) strengthening in terms
of perceptual clarity in the initial segment or syllable may also indicate an AP
boundary, unless this cue contradicts another important cue such as a tonal cue. The
IP boundary refers to phrasal boundaries that are demarcated by boundary tones and
“a strong phrasal disjuncture, with a strong subjective sense of pause”, that is, either
an “objective visible pause” or a “virtual pause” cued by final lengthening, as
described in K-ToBI (Jun, 2005, p. 219). The PW boundary refers to word
boundaries that are not demarcated by perceivable prosodic disjuncture in K-ToBI.

The annotation for phrasing was conducted in three steps to maximise the
reliability of the annotation. First, the usable sentences were annotated by the first
transcriber (i.e., the author), following the above-described K-ToBI conventions,
while a portion of the sentences (i.e., 81 sentences produced by two randomly
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selected participants®) were jointly transcribed by two expert K-ToBI transcribers
and native speakers of Korean. The Cohen’s Kappa test on the annotation of the first
transcriber and the expert transcribers for the 81 sentences revealed a very good
inter-rater agreement for the boundaries before the target words (K = 0.811, p <
0.0005), and a good inter-rater agreement after the target words (K= 0.644, p <
0.0005) (Landis & Koch, 1977). The cases of disagreements were primarily
concerned with the distinction between the AP boundary and PW boundary. Second,
the first transcriber and the expert transcribers discussed the cases of the
disagreement, and decided that the first transcriber should give more weight to three
of the cues in her decision on AP and PW boundaries; namely, the word-initial and
word-final tones and word-initial strengthening. Lastly, the first transcriber re-
annotated all the usable sentences without access to her previous annotation,
following the expert transcribers’ recommendation. The expert transcribers jointly
transcribed 23% of the usable sentences (i.e., 10 sentences randomly selected from
each speaker). The Cohen’s Kappa test on the new annotation for 23% of the usable
sentences revealed a very good inter-rater agreement between the first transcriber
and the expert transcribers for the boundaries before the target words (K = 0.924, p
< 0.0005), and after the target words (K= 0.897, p < 0.0005) (Landis & Koch, 1977).
Our statistical analysis of children’s use of phrasing was based on the second round
of annotation by the first transcriber.

3. Statistical analyses and results

The distribution of each boundary type before and after the sentence-medial target
words in each focus condition is summarized in Table 2 and Table 3 for each age
group. Descriptively, we found that AP boundaries were predominant before the
target words across focus conditions and age groups and were also very frequent
after the target words in certain focus conditions and age groups, indicating that the
children most frequently produced the three words in a sentence as three separate
APs. In addition, PW boundaries were also relatively frequent after the target words
in the narrow focus (NF-m), post-focus (NF-i) and contrastive focus (CF-m)
conditions (Table 3), suggesting the occurence of post-focus dephrasing in these
conditions.

30 The two participants were ka8p01 and ka8p02.
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Table 2. Boundaries before the target words in each focus condition each age group

Focus condition

NF-m  NF-f  NF- BF CF-m
AP 45 34 46 34 43
91.8%  94.4%  88.5%  81.0%  84.3%
Age 4-5 P 4 1 4 7 8
82%  28%  77%  167% 15.7%
PW 0 1 2 1 0
00%  28%  38%  24%  0.0%
AP 76 67 63 52 56
91.6%  97.1%  94.0%  92.9%  93.3%
Age 7-8 P 7 0 2 4 4
84%  0.0%  3.0%  71%  6.7%
PW 0 2 2 0 0
00%  29%  3.0%  00%  0.0%
AP 78 65 78 58 68
96.3% 91.5% 951% 81.7%  86.1%
Age10-11  IP 3 1 2 12 11
37%  14%  24%  169%  13.9%
PW 0 5 2 1 0
00%  7.0%  24%  14%  0.0%
AP 118 110 97 93 110
88.7%  84.6%  758%  72.7%  82.1%
Adults P 15 3 21 33 24
113%  23%  164% 258% 17.9%
PW 0 17 10 2 0
00% 13.1% 78%  1.6%  0.0%
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Table 3. Boundaries after the target words in each focus condition each age group

Focus condition

NF-m NF-f NF-i BF CF-m

AP 41 34 46 38 34
83.7%  944%  88.5%  90.5%  66.7%

Age 4-5 IP 0 2 2 3 0
0.0% 5.6% 3.8% 7.1% 0.0%

PW 8 0 4 1 17
16.3% 0.0% 7.7% 2.4% 33.3%

AP 59 67 59 53 42
71.1%  97.1%  88.1%  94.6%  70.0%

Age 7-8 IP 0 1 0 1 0
0.0% 1.4% 0.0% 1.8% 0.0%

PW 24 1 8 2 18
28.9% 1.4% 11.9% 3.6% 30.0%

AP 53 65 61 63 52
654% 91.4% 744%  88.7%  65.8%

Age 10-11 TP 1 6 2 2 0
1.2% 8.6% 2.4% 2.8% 0.0%

PW 27 0 19 6 27
33.3% 0.0% 23.2% 8.5% 34.2%

AP 56 115 55 97 36
42.1%  88.5%  43.0%  758%  26.9%

Adults 1P 6 14 6 9 3
4.5% 10.8% 4.7% 7.0% 2.2%

PW 71 1 67 22 95

53.4% 0.8% 523%  17.2%  70.9%

To statistically examine whether and how the children’s use of phrasal boundaries
before and after the target words may differ across focus conditions and age groups,
we conducted multinomial logistic regression (MLR) analyses in SPSS (IBM SPSS
Statistics 22). The dependent variable (or the outcome variable) was BOUNDARY
with three categories: AP boundary, IP boundary, and PW boundary. AP boundary
and PW boundary were set, in turn, as the reference category in order to get the
comparisons between each two categories. The independent variables (or the
predictor variables) were FOCUS, AGE, and LENGTH. FOCUS referred to the focus
conditions. For each analysis, we compared narrow focus to another focus condition
to address a specific question, so FOCUS always had two categories. AGE referred to
the age groups. In addition to the three groups of children, we included a group of
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adults (see Chapter 4 of this dissertation), in the current analyses for comparison
reasons. AGE thus had four categories (i.e., four- to five-year-olds, seven- to eight-
year-olds, ten- to eleven-year-olds and adults), and the adult group were set as the
reference category. LENGTH referred to the “short” and “long” contrast in the target
words, and thus had two categories. The main effects of FOCUS, AGE, and LENGTH,
the two-way interactions between each two of them, and the three-way interaction
between them were entered into the model in a stepwise fashion using a forward
entry, meaning that only significant items showed up in the final model and were
provided with parameter estimates. The boundaries before and after the target words
were analysed separately. The significance level was set at 0.05.

In the data, the IP and PW boundaries were sometimes absent in a certain
focus condition in a certain “length” category for a certain age group, which made it
impossible to obtain interpretable parameter estimates in the MLR analysis. We
therefore introduced one fictive instance to each absent category, by changing one
instance of the predominant boundary (i.e., the AP boundary), to the absent category
(i.e., either the IP boundary or PW boundary). This operation only caused a subtle
change to the Wald statistics but generated interpretable results. This method was
adopted from Braun and Chen (2010) in which a similar situation was dealt with in
this way.

In the analyses based on the three above-mentioned independent variables,
LENGTH never had any significant interaction with either FOCUS or AGE, indicating
that FOCUS or AGE had a similar effect on the use of boundaries in short and long
target words. We thus decided to leave out the variable LENGTH, so that fewer fictive
instances were needed in the analyses. In what follows, we report the analyses with
only the independent variables FOCUS and AGE. We concentrate on the main effect of
FOCUS and the interaction of FOCUS and AGE because they are directly relevant to our
research questions.

3.1 Narrow focus vs. pre-focus (NF-m vs. NF-f)

Analysing the boundaries before the target words, we found that only FOCUS
significantly improved the model fitting (y2 = 33.39, df = 2, p < 0.05), indicating
that FOCUS had a similar effect on the boundaries before the target words across age
groups. The parameter estimates (Table 4) showed that whether a target word was in
the narrow focus condition (NF-m) or in the pre-focus condition (NF-f) significantly
predicted whether the boundary before the target word was an IP boundary or an AP
boundary (p < 0.05), whether it was a PW boundary or an AP boundary (p < 0.05),
and whether it was an IP boundary or a PW boundary (p < 0.05). The odds ratio (i.e.,
Exp (B)) indicated that the odds of the boundary before the target word being an IP
boundary compared to the odds of it being an AP boundary in the NF-m condition
were 4.17 (1/0.24) times as high as in the NF-f condition. The odds of the boundary
before the target word being a PW boundary compared to the odds of it being an AP
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boundary in the NF-m condition were 0.14 (1/7.11) times as high as in the pre-focus
condition. The odds of the boundary before the target word being an IP boundary
compared to the odds of it being a PW boundary in the NF-m condition were 33.33
(1/0.03) times as high as in the NF-f condition. In other words, the speakers were
more likely to produce an IP boundary but less likely to produce a PW boundary
before the target word in narrow focus (NF-m) than in pre-focus (NF-f).

Table 4. Narrow focus vs. pre-focus (NF-m vs. NF-f) for the boundary before the
target

Boundary before the target B ErS:(:lr Wald df Sig. g;i)p
IP (vs. AP) Intercept -2.38 0.19 15020 1 0.00**
NF-f -1.45 0.46 10.05 1 0.00** 0.24
NF-m 0 0
PW (vs. AP) Intercept -4.36 0.50 75.08 1 0.00**
NF-f 1.96 0.54 1297 1 0.00** 7.11
NF-m 0 0
IP (vs. PW)  Intercept 1.98 0.53 13.79 1  0.00%*
NF-f -3.41 0.70 23,65 1 0.00%* 0.03
NF-m 0 0

Analysing the boundaries after the target words, we found that both FOCUS (y2 =
164.38, df = 2, p < 0.05) and AGE (y2 = 35.69, df = 6, p < 0.05) significantly
improved the model fitting, but the interaction of FOCUS and AGE did not, indicating
that FOCUS had a similar effect on the boundaries after the target words across age
groups, and that AGE had a similar effect on the boundaries after the target words
across focus conditions. The parameter estimates related to FOCUS (Table 5) showed
that whether a target word was in the narrow focus condition (NF-m) or in the pre-
focus condition (NF-f) did not significantly predict whether the boundary after the
target word was an IP boundary or an AP boundary (p > 0.05), but did significantly
predict whether it was a PW boundary or an AP boundary (p < 0.05), and whether it
was an IP boundary or a PW boundary (p < 0.05). The odds ratio indicated that the
odds of the boundary after the target word being a PW boundary compared to the
odds of it being an AP boundary in the NF-m condition were 50 (1/0.02) times as
high as in the NF-f condition. The odds of the boundary after the target word being
an IP boundary compared to the odds of it being a PW boundary in the NF-m
condition were 0.01 (1/83.75) times as high as in the NF-f condition. In other words,
the speakers were more likely to produce a PW boundary but less likely to produce
an IP boundary after the target word in narrow focus (NF-m) than in pre-focus (NF-

f).
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Moreover, the parameter estimates related to AGE showed that whether a
target word was produced by a child or an adult significantly predicted whether the
boundary after the target word was a PW boundary or an AP boundary (p < 0.05 for
each group of children). The odds ratio indicated that the odds of the boundary after
the target word being a PW boundary compared to the odds of it being an AP
boundary in the NF-m and CF-f conditions in the adults were 5.26 (1/0.19) times as
high as in the four- to five-year-olds, 2.78 (1/0.36) times as high as in the seven- to
eight-year-olds, and 2.22 (1/0.45) times as high as in the ten- to eleven-year-olds. In
other words, the children were less likely to produce a PW boundary after the target
word than the adults when the target word was in narrow focus (NF-m) and pre-
focus (NF-f), and this tendency increased as the age of childern decreased.

Table 5. Narrow focus vs. pre-focus (NF-m vs. NF-f) for the boundary after the
target

Boundary after the target B Ersrt(()ir Wald df Sig. ?I;K)P

IP (vs. AP) Intercept -2.50 0.39 4145 1 0.00%*
NF-f 0.50 041 1.48 1 022 1.65
NF-m 0 0
Aged -5 -0.96 0.64 2.24 1 0.13 0.38
Age7-8 -1.93 0.75 6.60 1 0.01* 0.14
Age10-11  -0.63 0.46 1.87 1 0.17 0.53
Adults 0 0

PW (vs. AP) Intercept 0.17 0.17 0.91 1 034
NF-f -3.93 0.52  57.08 1 0.00*%* 0.02
NF-m 0 0
Age4d -5 -1.65 0.41 16.48 1 0.00%* 0.19
Age7-8 -1.03 029 1238 1 0.00%* 0.36
Agel10-11 -0.80  0.29 7.75 1 0.01* 045
Adults 0 0

IP (vs. PW)  Intercept -2.67 0.40  44.89 1 0.00**
NF-f 4.43 0.64 47.14 1 0.00*%* 83.75
NF-m 0 0
Aged4 -5 0.69 0.74 0.88 1 035 2.00
Age7-8 -0.91 0.79 1.30 1 025 0.40
Age10-11 0.17  0.52 0.11 1 0.74 1.19
Adults 0 0

INTERIM SUMMARY. The raw means showed that the children produced the
boundaries before and after the target words predominantly as AP boundaries in
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both narrow focus (NF-m) and pre-focus (NF-f) condtions. However, the statistical
analyses revealed that they still varied the phrasal boundaries to distinguish narrow
focus from pre-focus in an adult-like manner: they produced an IP boundary more
frequently before the target word, and produced a PW boundary more frequently
after the target word in narrow focus than in pre-focus, similar to the adults.
However, they used a PW boundary after the target word less frequently than the
adults in the dataset (i.e., narrow focus and pre-focus conditons combined). Given
that the use of PW boundaries after the target words was mainly in the narrow focus
conditon but was minimal in the pre-focus condition across age groups, we interpret
the result to suggest that the children dephrased the post-focal word in narrow focus
less frequently than the adults, and this tendency increased as the age of childern
decreased.

3.2 Narrow focus vs. post-focus (NF-m vs. NF-i)

Analysing the boundaries before the target words, we found that FOCUS (y2 = 8.65,
df =2, p <0.05) and AGE (¥2 = 20.79, df = 6, p < 0.05) significantly improved the
model fitting, but the interaction of FOCUS and AGE did not, indicating that FOCUS
had a similar effect on the boundaries before the target words across age groups, and
that AGE had a similar effect on the boundaries before the target words across focus
conditions. The parameter estimates related to FOCUS (Table 6) showed that whether
a target word was in the narrow focus condition (NF-m) or in the post-focus
condition (NF-i) did not significantly predict whether the boundary before the target
word was an IP boundary or an AP boundary (p > 0.05), but did significantly predict
whether it was a PW boundary or an AP boundary (p < 0.05), and whether it was an
IP boundary or a PW boundary (p < 0.05). The odds ratio indicated that the odds of
the boundary before the target word being a PW boundary compared to the odds of
it being an AP boundary in the NF-m condition were 0.23 (1/4.41) times as high as
in the NF-i condition. The odds of the boundary before the target word being an IP
boundary compared to the odds of it being a PW boundary in the NF-m condition
were 4 (1/0.25) times as high as in the NF-i condition. In other words, the speakers
were more likely to produce an IP boundary but less likely to produce a PW
boundary before the target word in narrow focus (NF-m) than in post-focus (NF-i).
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Table 6. Narrow focus vs. post-focus (NF-m vs. NF-i) for the boundary before the
target

Boundary after the target B ErSrt(:lr Wald df Sig. g;()p

IP (vs. AP) Intercept -1.83 023  65.17 1 0.00%*
NF-i 0.10 0.28 0.14 1 0.71 1.11
NF-m 0 0
Aged -5 -0.64 0.41 244 1 0.12 0.53
Age7-8 -0.94 0.39 590 1 0.02*% 0.39
Age10-11  -1.65 049 1145 1 0.00¥* 0.19
Adults 0 0

PW (vs. AP) Intercept -3.93 0.54 52.04 1 0.00%*
NF-i 1.48 0.57 687 1 0.01* 441
NF-m 0 0
Aged -5 -0.47 0.67 050 1 048 0.62
Age7-8 -0.81 0.66 .50 1 022 0.44
Age10-11  -1.01 0.66 230 1 0.13 0.37
Adults 0 0

IP (vs. PW)  Intercept 2.10 0.58 13.07 1  0.00%*
NF-i -1.38 0.62 499 1 0.03* 025
NF-m 0 0
Age4 -5 -0.17 0.76 005 1 0.82 0.84
Age7-8 -0.13 0.75 003 1 0.86 0.88
Age10-11  -0.65 0.81 0.64 1 042 0.52
Adults 0 0

Analysing the boundaries after the target words, we found that neither FOCUS nor the
interaction of FOCUS and AGE was significant, indicating that whether the target
word was in the narrow focus condition (NF-m) or in the post-focus condition (NF-i)
did not influence the use of boundary after the target, regardless of age.

INTERIM SUMMARY. The raw means showed that the children produced a large
proportion of the boundaries before and after the target words as AP boundaries in
both narrow focus (NF-m) and post-focus (NF-i) condtions. However, the statistical
analyses revealed that they still varied the phrasal boundaries to distinguish narrow
focus from post-focus in an adult-like manner: they produced an IP boundary more
frequently but produced a PW boundary less frequently before the target word in
narrow focus than in post-focus, similar to the adults. The children and adults’ use of
phrasal boundaries after the target word was not distinguished between narrow focus
and post-focus, suggesting that the use of PW boundary after the target word in both
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conditions was similar in frequency. That is to say the sentence-final word was
dephrased with a similar frequency in both focus conditions, when the sentence-
medial word (NF-m) was in narrow focus and when the sentence-initial word (NF-1)
was in narrow focus. In the latter case (NF-i condition), the frequent occurance of
AP and IP boundaries before the target word suggested that although the post-focal
words (i.e., the sentence-medial and sentence-final words) were very often
dephrased together as one larger AP (i.e., partial dephrasing) but were rarely fully
dephrased into the same AP as the focused sentence-initial word.

3.3 Narrow focus vs. broad focus (NF-m vs. BF)

Analysing the boundaries before the target words, we found that only FOCUS
significantly improved the model fitting (y2 = 15.94, df = 2, p < 0.05), indicating
that FOCUS had a similar effect on the boundaries before the target words across age
groups. The parameter estimates (Table 7) showed that whether a target word was in
the narrow focus condition (NF-m) or in the broad focus condition (BF) significantly
predicted whether the boundary before the target word was an IP boundary or an AP
boundary (p < 0.05), but did not significantly predict whether it was a PW boundary
or an AP boundary (p > 0.05) or whether it was an IP boundary or a PW boundary
(p > 0.05). The odds ratio indicated that the odds of the boundary before the target
word being an IP boundary compared to the odds of it being an AP boundary in the
NF-m condition were 0.39 (1/2.56) times as high as in the BF condition. In other
words, the speakers were more likely to produce an IP boundary before the target
word in broad focus (BF) than in narrow focus (NF-m).

Table 7. Narrow focus vs. broad focus (NF-m vs. BF) for the boundary before the
target

Boundary before the target B Ersrt(()ir Wald df Sig. g;i)p
IP (vs. AP) Intercept -2.38 0.19 15020 1 0.00%*
BF 0.94 0.24 1480 1 0.00%* 2.56
NF-m 0 0
PW (vs. AP) Intercept -4.36 0.50 75.08 1 0.00%*
BF 0.51 0.68 056 1 045 1.66
NF-m 0 0
IP (vs. PW)  Intercept 1.98 0.53 13.79 1  0.00%*
BF 0.43 0.71 038 1 054 1.54
NF-m 0 0

Analysing the boundaries after the target words, we found that FOCUS (x2 = 75.30, df
=2, p < 0.05) and AGE (y2 = 49.44, df = 6, p < 0.05) significantly improved the
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model fitting, but the interaction of FOCUS and AGE did not, indicating that FOCUS
had a similar effect on the boundaries after the target words across age groups, and
that AGE had a similar effect on the boundaries after the target words across focus
conditions. The parameter estimates related to FOCUS (Table 8) showed that whether
a target word was in the narrow focus condition (NF-m) or in the broad focus
condition (BF) did not significantly predict whether the boundary after the target
word was an IP boundary or an AP boundary (p > 0.05), but did significantly predict
whether it was a PW boundary or an AP boundary (p < 0.05), and whether it was an
IP boundary or a PW boundary (p < 0.05). The odds ratio indicated that the odds of
the boundary after the target word being a PW boundary compared to the odds of it
being an AP boundary in the NF-m condition were 5.88 (1/0.17) times as high as in
the BF condition. The odds of the boundary after the target being an IP boundary
compared to the odds of it being a PW boundary in the NF-m condition were 0.14
(1/7.07) times as high as in the BF condition. In other words, the speakers were
more likely to produce an IP boundary but less likely to produce a PW boundary
after the target word in broad focus (BF) than in narrow focus (NF-m).

Moreover, the parameter estimates related to AGE showed that whether a
target word was produced by a child or an adult significantly predicted whether the
boundary after the target was a PW boundary or an AP boundary (p < 0.05 for each
group of children). The odds ratio indicated that the odds of the boundary after the
target word being a PW boundary compared to the odds of it being an AP boundary
in the NF-m and BF conditions in the adults were 6.67 (1/0.15) times as high as in
the four- to five-year-olds, 3.33 (1/0.30) times as high as in the seven- to eight-year-
olds, and 2.44 (1/0.41) times as high as in the ten- to eleven-year-olds. In other
words, the children were less likely to produce a PW boundary after the target word
than the adults when the target word was in narrow focus (NF-m) and broad focus
(BF), and this tendency increased as the age of childern decreased.
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Table 8. Narrow focus vs. broad focus (NF-m vs. BF) for the boundary after the
target

Boundary after the target B ErSrt(:lr Wald df Sig. g;()p

IP (vs. AP) Intercept -2.43 040 37.04 1 0.00%*
BF 0.16 0.44 0.14 1 0.71 1.18
NF-m 0 0
Aged -5 -0.63 0.58 .15 1 028 0.54
Age7-8 -1.67 0.77 473 1 0.03* 0.19
Agel10-11  -1.32 0.65 418 1 0.04* 027
Adults 0 0

PW (vs. AP) Intercept 0.25 0.16 239 1 0.12
BF -1.79 023 6032 1 0.00¥* 0.17
NF-m 0 0
Aged -5 -1.88 039 2330 1 0.00¥* 0.15
Age7-8 -1.21 0.27  20.06 1 0.00¥* 0.30
Age10-11  -0.90 0.25 1257 1 0.00%* 0.41
Adults 0 0

IP (vs. PW)  Intercept -2.68 040 4434 1 0.00%*
BF 1.96 047 1721 1 0.00%* 7.07
NF-m 0 0
Age4 -5 1.26 0.67 348 1 0.06% 3.51
Age7-8 -0.45 0.79 032 1 057 0.64
Age10-11  -0.42 0.67 039 1 053 0.66
Adults 0 0

INTERIM SUMMARY. The raw means showed that the children produced the
boundaries before and after the target words predominantly as AP boundaries in
both broad focus (BF) and narrow focus (NF-m) condtions. However, the statistical
analyses revealed that they still varied the phrasal boundaries to distinguish broad
focus from narrow focus in an adult-like manner: they produced an IP boundary
more frequently before and after the target word in broad focus than in narrow focus,
and produced a PW boundary less frequently after the target word in broad foucs
than in narrow focus. In other words, they produced each word in a sentence as a
separate IP more frequently in broad focus, and they dephrased the word after the
target word more frequenlty in narrow focus, similar to the adults. However, they
used a PW boundary less frequently than the adults after the target word in the
dataset (i.e., narrow focus and broad focus conditons combined). Given that the use
of PW boundaries after the target words was mainly in the narrow focus conditon
but was much less in the broad focus condition across age groups, we interpret the
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result to suggest that the children dephrased the post-focal word in narrow focus less
frequently than the adults, and this tendency increased as the age of childen
decreased.

34 Narrow focus vs. contrastive focus (NF-m vs. CF-m)

Analysing the boundaries before the target words, we found that only FOCUS
significantly improved the model fitting (y2 = 6.31, df = 2, p < 0.05), indicating that
FOCUS had a similar effect on the boundaries before the target words across age
groups. The parameter estimates (Table 9) showed that whether a target word was in
the narrow focus condition (NF-m) or in the contrastive focus condition (CF-m)
significantly predicted whether the boundary before the target word was an IP
boundary or an AP boundary (p < 0.05), but did not significantly predict whether it
was a PW boundary or an AP boundary (p > 0.05), or whether it was an IP boundary
or a PW boundary (p > 0.05). The odds ratio indicated that the odds of the boundary
before the target word being an IP boundary compared to the odds of it being an AP
boundary in the NF-m condition were 0.54 (1/1.86) times as high as in the CF-m
condition. In other words, the speakers were more likely to produce an IP boundary
before the target word in contrastive focus (CF-m) than in narrow focus (NF-m).

Table 9. Narrow focus vs. contrastive focus (NF-m vs. CF-m) for the boundary
before the target

Boundary before the target B Ersrt(()lr Wald df Sig. ?l;()p
IP (vs. AP) Intercept -2.38 0.19 15020 1 0.00**
CF-m 0.62 0.25 6.13 1 0.01* 1.86
NF-m 0 0
PW (vs. AP) Intercept -4.36 0.50 75.08 1 0.00**
CF-m 0.14 0.71 0.04 1 0.85 1.15
NF-m 0 0
IP (vs. PW)  Intercept 1.98 0.53 13.79 1  0.00%*
CF-m 0.48 0.75 042 1 0.52 1.62
NF-m 0 0

Analysing the boundaries after the target words, we found that both FOCUS (32 =
7.68, df =2, p < 0.05) and AGE (y2 = 78.10, df = 6, p < 0.05) significantly improved
the model fitting, but the interaction of FOCUS and AGE did not, indicating that
FOCUS had a similar effect on the boundaries after the target words across age groups,
and that AGE had a similar effect on the boundaries after the target words across
focus conditions. The parameter estimates related to FOCUS (Table 10) showed that
whether a target word was in the narrow focus condition (NF-m) or in the
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contrastive focus condition (CF-m) did not significantly predict whether the
boundary after the target word was an IP boundary or an AP boundary (p > 0.05), or
whether it was an IP boundary or a PW boundary (p > 0.05), but did significantly
predict whether it was a PW boundary or an AP boundary (p < 0.05). The odds ratio
indicated that the odds of the boundary after the target word being a PW boundary
compared to the odds of it being an AP boundary in the NF-m condition were 0.64
(1/1.57) times as high as in the CF-m condition. In other words, the speakers were
more likely to produce a PW boundary after the target word in contrastive focus
(CF-m) than in narrow focus (NF-m).

Moreover, the parameter estimates related to AGE showed that whether a
target word was produced by a child or an adult significantly predicted whether the
boundary after the target word was a PW boundary or an AP boundary (p < 0.05 for
each group of children). The odds ratio indicated that the odds of the boundary after
the target word being a PW boundary compared to the odds of it being an AP
boundary in the CF-m and NF-m conditions in the adults were 5.26 (1/0.19) times as
high as in the four- to five-year-olds, 4.17 (1/0.24) times as high as in the seven- to
eight-year-olds, and 3.57 (1/0.28) times as high as in the ten- to eleven-year-olds. In
other words, the children were less likely to produce a PW boundary after the target
word than the adults when the target word was in contrastive focus (CF-m) and
narrow focus (NF-m), and this tendency increased as the age of childern decreased.
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Table 10. Narrow focus vs. contrastive focus (NF-m vs. CF-m) for the boundary
after the target

Boundary after the target B ErSrt(:lr Wald df Sig. g;()p

IP (vs. AP) Intercept -2.26 0.41 3032 1 0.00%*
CF-m -0.15 0.54 008 1 0.78 0.86
NF-m 0 0
Aged -5 -1.27 0.80 252 1 0.11 0.28
Age7-8 -1.58 0.80 397 1 0.05 0.21
Age10-11  -1.62 0.79 417 1 0.04* 0.20
Adults 0 0

PW (vs. AP) Intercept 0.37 0.15 584 1 0.02%
CF-m 0.45 0.17 711 1 0.01* 157
NF-m 0 0
Aged -5 -1.68 027 39.65 1 0.00¥* 0.19
Age7-8 -1.43 023  39.63 1 0.00¥* 0.24
Age10-11  -1.26 0.21 3457 1 0.00%* 0.28
Adults 0 0

IP (vs. PW)  Intercept -2.63 0.41 4189 1 0.00%*
CF-m -0.60 0.54 124 1 027 0.55
NF-m 0 0
Age4 -5 0.42 0.81 027 1 0.61 1.52
Age7-8 -0.16 0.80 0.04 1 084 0.85
Age10-11  -0.37 0.80 021 1 0.65 0.69
Adults 0 0

INTERIM SUMMARY. The raw means showed that the children produced the
boundaries before and after the target words most frequently as AP boundaries in
both contrastive focus (CF-m) and narrow focus (NF-m) condtions. However, the
statistical analyses revealed that they still varied the phrasal boundaries to
distinguish contrastive focus from narrow focus in an adult-like manner: they
produced an IP boundary before the target word and a PW boundary after the target
word (i.e., dephrased the post-focal word) more frequently in contrastive focus than
in narrow focus, similar to the adults. However, the children dephrased the post-
focus word in the two conditions less frequently than the adults, and this tendency
increased as the age of children decreased.
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4. Discussion and conclusions

We have examined how Korean-speaking four- to five-year-olds, seven- to eight-
year-olds and ten- to eleven-year-olds vary phrasal boundaries to distinguish narrow
focus from non-focus (i.e., pre-focus and post-focus) and two other types of focus
(i.e., broad focus and contrastive focus) in semi-spontaneous production of SOV
sentences.

Based on the raw means, we observed that Korean-speaking children most
frequently phrase the subject-noun, object-noun, and verb in a sentence as three
separate APs, in each age group and for each focus condition, unlike Korean-
speaking adults, who most frequently phrase the object-noun and verb as one AP in
narrow focus (NF-m), post-focus (NF-i) and contrastive focus (CF-m) conditions. In
other words, Korean-speaking adults dephrase the post-focal words more frequently
than Korean-speaking children in each of these conditions (i.e., NF-m, NF-i and CF-
m). However, statistically, children’s use of IP and PW boundaries still varies with
focus conditions even at the age of four to five, as found in adults’ production,
indicating their knowledge of the use of phrasing in marking focus. With regard to
the distinction between narrow focus and non-focus, children’s use of IP boundaries
before focal words is more frequent than before pre-focal or post-focal words, and
their use of PW boundaries after focal words is more frequent than after pre-focal
words, similar to adults. The findings based on raw means and statistics together
suggest that children mark narrow focus in an adult-like manner; namely, they
produce an AP or IP boundary before a focal word and dephrase the post-focal word.
However, children use post-focus dephrasing much less frequently than adults,
especially the youngest group. With regard to the distinction of focus types, children
already display adult-like patterns in the use of IP and PW boundaires at the age of
four to five. To distinguish broad focus from narrow focus, they use IP boundaries
more frequently before and after the target words, but use PW boundaries less
frequently after the target words in broad focus. The findings based on raw means
and statistics together show that they usually produce words in a broad focus
sentence as separate APs or IPs, similar to adults. To distinguish contrastive focus
from narrow focus, they use IP boundaries before the target words and PW
boundaries after the target words more frequently in contrastive focus. The findings
based on raw means and statistics together indicate that they mark contrastive focus
in the same manner as marking narrow focus (i.e., using AP or IP boundaries before
the focal word and dephrasing the post-focal word) but with more frequency than
marking narrow focus. Still, their use of post-focus dephrasing in these two
conditions is less frequent than adults’.

Together, our results show that Korean-speaking children most frequently
produce each word in a SOV sentence as a separate AP, but they can use phrasing to
distinguish focus from non-focus and different types of focus in an adult-like
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manner by the age of four to five. Their use of phrasing for focus-marking purposes
is still developing in terms of frequency from the age of five to eleven.

As discussed in the introduction section of this chapter, considering that
phrasing is the primary prosodic focus-marking cue in Korean and Korean-speaking
children are competent in perceiving and producing prosodic cues associated with
prosodic phrases early in life (Choi & Mazuka, 2001, 2003, 2009; Jun, 2007), we
predicted that Korean-speaking children should show at least a moderate degree of
adult-like use of phrasing for focus-marking purposes at the age of four to five.
Given that we observed an early use of phrasing in distinguishing focus from non-
focus and different types of focus in an adult-like manner in Korean-speaking
children at the age of four to five, this prediction is supported. Nonetheless, there is
ongoing development in the frequency of the use of phrasing for focus-marking
purposes from the age of five onwards. As mentioned, children most frequently
phrase each word in a sentence as a separate AP across focus conditons, thus using
post-focus dephrasing less frequently than adults, and this tendency decreases as
children grow older. This observation might be explained by children’s speaking
rate. Children generally have a slower speaking rate than adults, and they gradually
increase their speaking rate from the age of three to twelve (e.g., Chermak &
Schneiderman, 1985; Logan, Byrd, Mazzochi, & Gilliam, 2011; Walker, Archibald,
Cherniak, & Fish, 1992). Speaking rate has been found to have considerable
influence on phrasing. Utterances tend to be chunked into more prosodic phrases in
slow speech than in fast speech in Korean (Jun, 1993, 2003). Thus, Korean-speaking
children’s overuse of AP boundaries in our study might be related to their slower
speaking rate. To test this, we would need to analyse the children’s speaking rate as
compared to the adults’ as a next step. However, it is already clear to us that even if
speaking rate may slow down Korean-speaking children’s acqusiton of the use of
phrasing for focus-marking purposes, it does not lead to a failure in the acquisition
of the use of this cue at early ages.

Cross-linguistically, Korean-speaking children can use phrasing in an adult-
like manner to distinguish focus from non-focus and different types of focus by the
age of four to five, similar to the age at which children show fully or largely adult-
like use of accentuation for focus-marking purposes in West Germanic languages
(e.g., Hornby & Hass, 1970; MacWhinney & Bates, 1978; Wells, et al., 2004, on
English; Griinloh, Lieven, & Tomasello, 2015, on German; A. Chen, 2011a, 2011b,
on Dutch). However, there still is a notable difference in the acquisition of
phonological focus-marking between Korean-speaking children and children
speaking a West Germanic language such as Dutch®' (A. Chen, 2011a, 2011b). More
specifically, Dutch-speaking children by the age of five are already adult-like in the

31 We choose to use the studies on Dutch (A. Chen, 2011a, 2011b) for the
comparison because these studies are most comparable to our own with regard to
methodology.
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use of accentuation for focus-marking purposes, even in terms of frequency. A
potential account for the relatively late mastery of the use of phrasing in Korean,
unlike the use of accentuation in Dutch, might be that phrasing is conditioned by
speaking rate, as mentioned earlier, whereas accentuation is used at word level and
is thus barely influenced by speaking rate. After all, the competence of prosodic
focus-marking is not developed in isolation but is related to other speech
competencies, such as speaking rate, as suggested by our study, and is also related to
other linguistic abilities, such syntactic development, as suggested by Romeren and
Chen (2014).



CHAPTER 6. Prosodic focus-marking in Seoul Korean-speaking
children: The use of duration- and pitch-related phonetic cues*

Abstract

This study examines how Seoul Korean-speaking children acquire the use of
duration- and pitch-related phonetic cues for focus-marking purposes when prosodic
phrasing is not valid to mark focus. Using a picture-matching game, we elicited
semi-spontaneous production of sentences with the sentence-medial target words in
various focus conditions from children aged four to eleven. We analysed the target
words which were realised as Accentual Phrase (AP)-initial words, in order to see
whether the children can vary phonetic cues to distinguish focus conditions as adults
do. We found that Seoul Korean-speaking children start to use duration to mark
narrow focus at the age of seven, and become adult-like at the age of ten to eleven.
However, they only start to show limited use of pitch in marking narrow focus at the
age of ten to eleven. Like adults, they do not vary duration or pitch to distinguish
narrow focus from broad focus or contrastive focus. These results reveal that Seoul
Korean-speaking children acquire phonetic focus-marking within a phonological
category later than phonological focus-marking, similar to Dutch-speaking children.
Among the phonetic focus-marking cues, they acquire the use of duration earlier
than the use of pitch, similar to Mandarin-speaking children, but different from
Dutch-speaking children. This result suggests that the acquisition of the use of pitch
for focus-marking purposes is not only conditioned by the lexical contrastiveness of
pitch.

Keywords
Acquisition, focus, prosody, phonetic cues, Seoul Korean

32 Preliminary results of a portion of the data from Chapter 6 were presented at the
18th International Congress of Phonetic Sciences (ICPhS), and published in the
proceedings (Yang, Cho, Kim, & Chen, 2015). A version of Chapter 6 is aimed to be
submitted in article form to an appropriate journal.
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1. Introduction

In prosodic focus-marking, phonological use of prosody (e.g., accentuation and
accent type in West Germanic languages, or prosodic phrasing in Seoul Korean)
does not always suffice to mark focus or other informational categories in languages
that rely on it. For example, in Dutch, both sentence-initial focus and non-focus are
frequently realised with the same falling pitch accent (A. Chen, 2009); in German,
contrastive and non-contrastive information is not phonologically differentiated via
distinctive accent patterns (Braun, 2004); in Seoul Korean (hereafter, Korean), both
focal and post-focal words can initiate an Accentual Phrase (AP), though post-focal
words are supposed to be dephrased; that is, incorporated in the same AP as the
preceding focal word (Chapter 4 of this dissertation). In such cases, adult speakers
use phonetic cues (i.e., gradient changes in the prosodic parameters) to distinguish
focus conditions within a certain phonological category (A. Chen, 2009, on Dutch;
Chapter 4 of this dissertation on Korean). In Korean, children frequently produce the
medial word in an SOV sentence as an AP-initial word across focus conditions
(Chapter 5 of this dissertation). This raises the question as to whether they use
phonetic cues to distinguish focus conditions within one phonological category (i.e.,
AP-initial words) as Korean-speaking adults do (Chapter 4 of this dissertation).

In what follows, we will briefly review past work on the acquisition of
phonetic focus-marking in other languages (section 1.1), and how Korean-speaking
adults use prosody phonetically to mark focus (section 1.2), and then state the
purpose and predictions of the current study (section 1.3).

1.1 The acquisition of phonetic focus-marking

Limited past work has investigated children’s use of phonetic cues for focus-
marking purposes within a phonological category on West Germanic languages
(Wonnacott & Watson, 2008, on English; A. Chen, 2009, on Dutch). More
specifically, English-speaking children at the age of three to four use a higher
maximum pitch and higher intensity for words in contrastive focus than in broad
focus, when the words in both conditions are produced with a high pitch accent,
similar to English-speaking adults. Unlike adults, however, children do not use
duration for such distinctions (Wonnacott & Watson, 2008). Dutch-speaking
children at the age of four to five use neither pitch nor duration to distinguish
sentence-initial focus from non-focus when both categories are realised with a
falling pitch accent; on the other hand, Dutch-speaking adults use a lower minimum
pitch, and longer vowel, syllable, and word durations for focal words than for pre-
focal words with the same falling pitch accent (A. Chen, 2009). By the age of seven
to eight, Dutch-speaking children vary pitch, but not duration, in an adult-like way
for such distinction (A. Chen, 2009). Thus, in both English and Dutch, the use of
pitch tends to be acquired earlier than the use of duration for focus-marking
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purposes. In addition, Dutch-speaking children acquire phonetic focus-marking
within one phonological category after the age of five, later than the age at which
they show largely adult-like use of the phonological focus-marking cues of
accentuation and accent type (A. Chen, 2011a, 2011b).

Our study on Mandarin has shown a different pattern of the acquisition of
phonetic cues to focus-marking than in English and Dutch (Chapter 3 of this
dissertation). Mandarin-speaking children use duration for focus-marking purposes
in a fully adult-like way at the age of four to five, and their use of pitch for such
purposes also presents early in life at the same age, though it continues to develop
after the age of five.

Taken together, phonetic focus-marking as the primary prosodic focus-
marking means in Mandarin is acquired early in life by Mandarin-speaking children,
whereas as a secondary prosodic focus-marking means in Dutch is acquired later
than phonological focus-marking by Dutch-speaking children. However, it is not
clear to us whether phonetic focus-marking within a phonological category is
acquired later than phonological focus-marking in a language that uses a different
phonological focus-marking cue than accentuation or accent type. In addition, the
use of pitch and duration for focus-marking purposes are acquired in a reverse order
in Mandarin compared to English and Dutch. The later acquisition of the use of
pitch than the use of duration in Mandarin can be related to the fact that pitch has
lexical function in Mandarin. However, it remains unclear whether the use of pitch
is also acquired earlier than duration in other languages that do not use pitch
lexically but differ from English and Dutch in other aspects of the prosodic system.

Korean can serve as a good test bed for the above mentioned questions
from a typological perspective, because it uses prosodic phrasing as the
phonological means to mark focus, and it has no lexical use of pitch.

1.2 Phonetic focus-marking in Korean adult speech

Korean-speaking adults vary phrasal boundaries to distinguish narrow focus from
non-focus and other types of focus in semi-spontancous production of SOV
sentences (Chapter 4 of this dissertation). However, they produce a predominant
proportion of the boundaries before the sentence-medial words (objects) as AP
boundaries in each focus condition. Analysing the predominant sentence-medial,
AP-initial words, we found that the speakers produced the words with longer word
and initial-syllable durations, and a higher maximum pitch in narrow focus than in
non-focus. They did not vary the duration- and pitch-related phonetic cues to
distinguish narrow focus from broad focus or contrastive focus (Chapter 4 of this
dissertation). The findings suggest that Korean-speaking adults vary phonetic cues
to mark narrow focus but not to distinguish focus types within one phonological
category (i.e., AP-initial words).
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1.3 The current study

Korean-speaking children are able to use prosodic phrasing in an adult-like manner
to distinguish focus from non-focus and different types of focus at the age of four to
five, though they prefer producing each word in a sentence as a separate AP across
focus conditions (Chapter 5 of this dissertation). The current study examines how
Korean-speaking children acquire phonetic focus-marking within one phonological
category (i.e., AP-initial words). Given that phonetic cues are secondary cues in
Korean, and that the secondary cues are acquired later than the primary cues in
Dutch (A. Chen, 2009), we predict that phonetic focus-marking is acquired later
than phonological focus-marking in Korean, similar to the observation in Dutch.
Given that pitch does not have lexical function in Korean, and that, in languages in
which pitch does not have lexical function, the use of pitch tends to be acquired
earlier than the use of duration for focus-marking purposes (A. Chen, 2009;
Wonnacott & Watson, 2008), we predict that the use of pitch should be acquired
earlier than the use of duration for such purposes in Korean.

To test the predictions, we have examined how Korean-speaking children
vary duration- and pitch-related phonetic cues to distinguish (1) Narrow focus from
non-focus (Effect of focus), (2) Narrow focus from broad focus (Effect of focal
constituent size), and (3) Narrow focus from contrastive focus (Effect of
contrastivity).

2. Method

The speech data were a subset of SOV sentences reported in Chapter 5. In these
sentences, the sentence-medial target words were all AP-initial and were in varied
focus conditions, and therefore were suitable for our current purposes. In the
following, for the sake of completeness, we repeat the details on the elicitation and
selection of the sentences reported in sections 2.1 to 2.5 of Chapter 5. We describe
the phonetic annotation in section 2.6.

2.1 Participants

Three groups of children participated in the experiment, including six four- to five-
year-olds (average age: 5;3, range: 4;10 — 5;10), eight seven- to eight-year-olds
(average age: 8;0, range: 7;4 — 8;10), and eight ten to eleven-year-olds (average age:
10;10, range: 10;3 — 11;11) (see Appendix C for more participant information). They
were recruited in Seoul via Hanyang Phonetics and Psycholinguistics Laboratory,
and came from diverse social-economic backgrounds. They all spoke Seoul Korean
as their native language.



Chapter 6 159

2.2 The pitcture-matching game

We adapted the picture-matching game used in A. Chen (2011a) to elicit semi-
spontaneous production of sentences. In this game, the child was supposed to help
the experimenter to put pictures in matched pairs. Three piles of pictures were used.
The experimenter and the child each held a pile of pictures. The third pile lay on the
table in a seemingly messy fashion. The experimenter’s pictures always missed
some information (e.g., the subject, the action, the object, or all three). The child’s
pictures always contained all three pieces of information. On each trial, the
experimenter showed one of her pictures to the child, described the picture and
asked a question about it or made a remark about the missing information (in the
contrastive focus condition). The child then took a look at the corresponding picture
in his/her pile and responded to the experimenter’s question or remark. The
experimenter then looked for the right picture in the messy pile and matched it with
her own picture to form a pair.

As rules of the game, the child was asked to answer the experimenter’s
questions in full sentences and not to reveal his/her pictures to the experimenter. In
order to make sure that the experiment was conducted in the same way for all the
children, and that adequate background information was equally provided for each
trial before a question was asked or a remark was made, we constructed scripts
containing what the experimenter was supposed to say and how she was supposed to
respond in each trial. The experimenter was instructed to follow the scripts closely
but was encouraged to make spontaneous remarks that did not affect the information
structure of the child’s responses for the purpose of facilitating the interaction. Prior
to the picture-matching game, a picture-naming task was conducted to ensure that
the child would use the intended words to refer to the entities in the pictures. This
procedure also rendered all the entities in the pictures referentially accessible.

2.3 Experimental materials

Sixty question-answer dialogues were embedded in the picture-matching game to
elicit sixty SOV sentences in five focus conditions: narrow focus on the sentence-
initial subject noun (NF-i), responding to who-questions; narrow focus on the
sentence-medial object noun (NF-m), responding to what-questions; narrow focus
on the sentence-final verb (NF-f), responding to what-does-X-do-to-Y questions;
contrastive focus in sentence-medial position (CF-m), correcting the experimenter’s
remark about the object; broad focus over the whole sentence (BF), responding to
what-happens questions, as illustrated in (1). Including narrow focus in three
sentence-positions made it possible to study the effect of narrow focus on the
sentence-medial object nouns (NF-m) compared to the same words in pre-focus (or
NF-f) and post focus (or NF-i). Comparing the object nouns in NF-m, CF-m and BF
allowed us to study the prosodic difference between different focus types. Examples
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of question-answer dialogues in the five focus conditions are given in (1), in which
the referents are referred to with the definite article in the English glossary because
they had been introduced in the picture-naming task.

(1) Examples of question-answer dialogues between the experimenter (E) and
participant (P):

(NF-i) E: Look! The bread, and someone looks a bit puzzled. It looks
like someone looks for the bread. Who looks for the bread?
p: [&7H s xotg.
soka p*anil tehateajo

[The cow] the bread looks for.

(NF-m) E: Look! The dog, and it holds a painting brush. It looks like
the dog draws something. What does the dog draw?

P IH7t (&S] a3e
keka p*anil kiljajo

The dog [the bread] draws.

(NF-f) E: Look! The rat, and the bread. It looks like the rat does
something to the bread. What does the rat do to the bread?

p:  F7t s (2 ]].
teuka p*anil mantfAjo

The rat the bread [touches].

(CF-m) E: Look! The bear. The bear looks a bit puzzled. It looks like
the bear looks for something. I will make a guess: the bear
looks for the egg.

p: &0 [&2] ot
komi p*anil tehateajo

The bear  [the bread] looks for.

(BF) E: Look! My picture is very blurry. I cannot see anything
clearly. What happens in your picture?
p:  [20] s a3 K]
mali p*anil kiljajo
[The horse the bread draws].

The sixty SOV sentences were unique combinations of five subject-nouns, twelve
target object-nouns, and three verbs (Table 1, see the sentences in Appendix D).
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Each subject-noun was a monosyllabic lexical word followed by a nominative case
marker, 7t (/ka/) or O| (/i/). The target object-nouns included six two-syllable (or
“short””) words and six four-syllable (or “long”) words, because APs*} with two to
four syllables tend to occur frequently in Korean. Each “short” word was a

=

monosyllabic lexical word followed by an accusative case marker, 2 (/il/) or &
(/lil/). As for the “long” words, except for 70t E (/k*amakwilil/), which consisted

of a three-syllable lexical word and the accusative case marker £ (/1il/), each of the

=

other words consisted of a disyllabic lexical word, a monosyllabic suffix & (/til/)
indicating the plural form of the lexical word, and the accusative case marker 2(/il/).
Each target word was initiated with either a high-tone-triggering aspirated stop (i.e.,
/p" or /k"/) or fortis stop (i.e., /p*/ or /k*/) or a low-tone-triggering lenis stop (i.e.,
/p/ or /k/) or a vowel (i.e., /a/), so that there would be varied AP tonal patterns in the
data. Each target word appeared once in five focus conditions (twelve target words x
five focus conditions), leading to sixty “sentences” but without subject-nouns and
verbs. The five subject-nouns and three verbs were then nearly evenly distributed to
the “sentences”, forming sixty SOV sentences. Each sentence was completed with
the particle £ (/jo/), a common politeness marker in informal Korean.

Table 1. Words that occurred in the SOV sentences

717t F 7t =0 20| a7t
Subjects /keka/ /teuka/ /komi/ /mali/ /soka/

G‘dog’7 “rat” G‘bearjﬂ ‘5h0rse” “COW”
shore 22 H1E 22 zg e o2
objects /palil/ /pil?l/ /pulil/ /phalil/ /p*anil/ /alil/

“foot” Atra1n3, ‘6ﬁre7, Atar_rn” ‘Cbread7’ 6(egg7’
Long s YlsES FE2 JtESES  MOHE HEds=
objects /kapantilil/  /kituptilil/  /kututilil/  /khatitilil/  /k*amakwilil/  /ankjantilil/

“bags” “pillars” “shoes” “cards” “crow” “pairs of glasses”

R Bk Ry Ko}
Verbs /kilja/ /mantfa/ /tehatea/

i
“draw” “touch” “look for”

The sixty sentences were elicited in two experimental sessions: the thirty sentences
with “short” target words in Session A and the other thirty sentences with “long”
target words in Session B. The trials in each session were randomised in such a way
that trials from the same focus condition did not appear next to each other and the
focused constituent of a trial was not mentioned on its preceding trial.

3 The AP is a word-sized unit by default (vs. focused) (e.g., Schafer & Jun, 2002;
Jun, 2005).
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24 Experimental procedure

The children were tested individually in Hanyang Phonetics and Psycholinguistics
Laboratory at Hanyang University. A female native speaker of Seoul Korean
administered the experiment after having received intensive training on how to
conduct the experiment. The experiment lasted about 60 minutes, including a short
casual chat between the experimenter and the child before the first experimental
session, and a short break between the two sessions. Audio recordings were made
for each child in each session with a sampling rate of 44.1 kHz with 16 bits. Video
recordings were also made for some of the children for training purposes.

2.5 Sentence selection

The audio recording from each participant was first orthographically annotated in
Praat (Boersma & Weenink, 2013) by a trained native speaker. Then, usable
sentences were selected (64% from the 4- to 5-year-olds; 70% from the 7- to 8-year-
olds; 80% from the 10- to 11-year-olds; see the percentage for each participant in
Appendix C) and unusable ones were excluded from further analysis. A target
sentence was considered unusable only in one of the following cases: (1) the
participant produced the target sentence before the experimenter asked the question,
(2) the experimenter asked a different question than the intended question in that
trial, (3) the experimenter did not provide an adequate description of the picture
before she asked a question, (4) the sentence was produced with strong background
noise, (5) the sentence was produced with word insertion, deletion or replacement,
(6) the sentence was produced with self-repair or clearly perceivable hesitation, or (7)
the sentence was produced with perceivable irregular voice quality or intonation
caused by cold or unstable emotion.

In the prosodic phrasing analysis (Chapter 5 of this dissertation), we
annotated the two boundaries immediately preceding and following the sentence-
medial target word as AP boundaries, IP boundaries, or phrase-internal phonological
word (PW) boundaries following K-ToBI (Jun, 2000, 2005). Among the three
boundary types, AP boundaries were predominant before the target words, across
age groups and focus conditions (Table 2). We selected the AP-initial target words
for the current analysis.
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Table 2. Percentages of target words preceded by an AP boundary

Narrow focus Pre-focus  Post-focus  Broad focus Contrastive focus

(NF-m) (NE-f) (NF-i) (BF) (CF-m)
Age 4-5 91.8% 94.4% 88.5% 81.0% 84.3%
Age 7-8 91.6% 97.1% 94.0% 92.9% 93.3%
Age 10-11 96.3% 91.5% 95.1% 81.7% 86.1%
Adults 88.7% 84.6% 75.8% 72.7% 82.1%
2.6 Phonetic annotation

The selected target words were phonetically annotated by the author in Praat
(Boersma & Weenink, 2013). We were especially interested in whether and how
pitch- and duration-related cues were varied for focus-marking purposes, and thus
examined a selection of these cues, including word duration, word initial syllable
duration (hereafter initial-syllable duration), maximum pitch (hereafter pitch-max),
minimum pitch (hereafter pitch-min), and pitch span (i.e., pitch-max minus pitch-
min). Segmentation of words and syllables was done on the basis of formant
intensity, formant contours, waveforms, and auditory perception (Macha¢ &
Skarnitzl, 2009; Turk, Nakai, & Sugahara, 2006). In the annotation of pitch-max and
pitch-min, care was taken to avoid voiced lenis stops and not to confuse local pitch
fluctuations with linguistically relevant variation in pitch. A small number of trials
that were affected by background noise and non-model voice quality were excluded
from pitch annotation.

3. Statistical analysis and results

As mentioned earlier, the target words were the sentence-medial object nouns in our
analysis. They were focal in the NF-m, CF-m and BF conditions, post-focal in the
NF-i condition, and pre-focal in the NF-f condition. To investigate the effect of
narrow focus in contrast to non-focus, the target words in narrow focus (NF-m) were
compared to those in post-focus (NF-i) and pre-focus (NF-f). To examine the effect
of focal constituent size, the target words in narrow focus (NF-m) were compared to
those in broad focus (BF). To observe the effect of contrastivity, the target words in
narrow focus (NF-m) were compared to those in contrastive focus (CF-m).
Mixed-effects modelling in the program R with the Ime4 package (Bates,
Maechler, Bolker, & Walker, 2014) was used to assess the data. The dependent
variables were word duration, initial-syllable duration, pitch span, pitch-max, and
pitch-min of the target words. The fixed factors were FOCUS, AGE, and LENGTH.
FocUS referred to the focus conditions. For each analysis, two conditions were
compared to each other in order to address a specific question. FOCUS thus always
had two levels (narrow focus vs. pre-focus/post-focus/broad focus/contrastive focus)
in our models. AGE referred to the age groups. In addition to the three groups of
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children, we included an adult control group (reported in Chapter 4 of this
dissertation). AGE thus had four levels. LENGTH referred to the length of the target
words. Since we have two-syllable “short” words and four-syllable “long” words,
LENGTH had two levels. In addition, two random factors, SPEAKER, referring to the
participants, and SENTENCE, referring to the target sentences, were included in the
analysis.

To find out whether a particular prosodic cue was used to distinguish two
focus conditions, models were built using the aforementioned factors. Starting from
an “empty” model (hereafter Model 0) containing only the random factors, we added
the main effects of the fixed factors, the two-way interactions between each two
fixed factors, and the three-way interaction between all of them to the model in a
stepwise fashion, building seven additional models (Table 3). The ANOVA function
in R was used to compare models in order to derive the model with the best fit. First,
Model 1 was compared to Model 0, and a statistically significant difference
indicated that Model 1 with the newly added parameter FOCUS could better explain
the variation in the data, and thus was the “winning” model. Otherwise, Model 0
stayed as the “winning” model. Next, Model 2 was compared to its preceding
“winning” model, which could be either Model 1 or Model 0. Following the same
logic, each later model was compared to the preceding “winning” model. The last
“winning” model was considered to be the best-fit model.

Table 3. Model build-up procedure

Model Factor added

Model 0

Model 1 FOCUS

Model 2 AGE

Model 3 LENGTH

Model 4 FOCUS : AGE

Model 5 FOCUS : LENGTH
Model 6 AGE : LENGTH

Model 7 FOCUS : AGE : LENGTH

For each analysis, we report on the best-fit model, according to the model
comparisons, and statistical significance of main effects and interactions, according
to the summary of the best-fit model. As the model summary does not
straightforwardly show the difference between two focus conditions in the use of a
particular prosodic cue in each age group, we did additional analysis of each age
group to obtain a clearer picture on interactions involving the factor AGE. If the best-
fit model contains the three-way interaction of FOCUS, AGE and LENGTH, we discuss
how the speakers in each age group distinguished the two focus conditions in words
of different lengths by examining the interaction of FOCUS and LENGTH in each age
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group. If the best-fit model contains the two-way interaction of FOCUS and AGE, we
discuss how the speakers in each age group distinguished the two focus conditions
by examining the main effect of FOCUS in each age group. We do not discuss in
detail the main effects of the factors when the interactions involving these factors are
significant, two-way interactions when three-way interactions involving the same
factors are significant, and interactions that do not involve the factors FOCUS and
AGE.

3.1 Realisation of narrow focus
3.1.1  Narrow focus vs. pre-focus (NF-m vs. NF-f)

WORD DURATION. The best-fit model for the analysis of word duration was
Model 6 (Table 4). The summary of this model (Table 5) showed that the main
effects of FOCUS, AGE and their interaction were significant. The main effect of
LENGTH and the interaction of AGE and LENGTH were also significant. Subsequent
analysis of the main effect of FOCUS in each age group separately revealed that the
word duration was significantly longer in narrow focus than in pre-focus in the
adults (34 ms longer, p = 0.049) and ten- to eleven-year-olds (27 ms longer, p <
0.05), but not in the seven- to eight-year-olds (12 ms longer, p > 0.05) or in the four-
to five-year-olds (8 ms shorter in narrow focus, p > 0.05) (Figure 1).

Table 4. Model comparisons regarding the dependent variable word duration in the
comparison narrow focus vs. pre-focus

Model comparisons Pr(>Chisq)
0 vs. 1 (adding FOCUS) 0.734

0 vs. 2 (adding AGE) 0.000%**

2 vs. 3 (adding LENGTH) 0.000%**

3 vs. 4 (adding FOCUS : AGE) 0.018

4 vs. 5 (adding FOCUS : LENGTH) 0.345

4 vs. 6 (adding AGE : LENGTH) 0.000%**

6 vs. 7 (adding FOCUS : AGE : LENGTH)  0.248




166  Chapter 6

Table 5. Model summary regarding the dependent variable word duration in the
comparison narrow focus vs. pre-focus

Factor Estimate Std. Error tvalue Pr(>jt|)
Intercept

(Adults, Narrow focus, Short) 0.290 0.019 15.004  0.000%**
Pre-focus -0.047 0.019 -2.522 0.017*
Age 4-5 0.094 0.028 3.407 0.001**
Age 7-8 0.047 0.025 1.892 0.065
Age 10-11 0.041 0.025 1.648 0.107
Long 0.254 0.018 13.739  0.000%***
Pre-focus : Age 4-5 0.041 0.016 2.554 0.011*
Pre-focus : Age 7-8 0.022 0.013 1.673 0.095
Pre-focus : Age 10-11 0.005 0.013 0.410 0.682
Pre-focus : Long 0.026 0.025 1.048 0.305
Age 4-5 : Long 0.121 0.016 7.618 0.000%**
Age 7-8 : Long 0.034 0.013 2.662 0.008**
Age 10-11 : Long 0.044 0.013 3.422 0.001**

® Narrow focus Pre-focus

389
400 81

[ 331 325 %
319 o8 «
283
300 - 249
200 |
100 |
O 1 1 1 J

Age 4-5 Age7-8 Age 10-11  Adults

Word duration (ms)

Figure 1. The use of word duration in distinguishing narrow focus from pre-focus

INITIAL-SYLLABLE DURATION. The best-fit model for the analysis of initial-
syllable duration was Model 6 (Table 6). The summary of this model (Table 7)
showed that the main effect of FOCUS was not significant, but the interaction of
FOCUS and AGE was significant. The main effect of AGE and the interaction of AGE
and LENGTH were also significant. Subsequent analysis of each age group revealed
that the initial-syllable duration was significantly longer in narrow focus than in pre-
focus in the adults (23 ms longer, p < 0.05) and ten- to eleven-year-olds (19 ms



Chapter 6 167

longer, p < 0.05), but not in the four- to five-year-olds or the seven- to eight-year-
olds (Figure 2).

Table 6. Model comparisons regarding the dependent variable initial-syllable
duration in the comparison narrow focus vs. pre-focus

Model comparisons Pr(>Chisq)
0 vs. 1 (adding FOCUS) 0.133

0 vs. 2 (adding AGE) 0.001%**

2 vs. 3 (adding LENGTH) 0.265

2 vs. 4 (adding FOCUS : AGE) 0.001%**

4 vs. 5 (adding FOCUS : LENGTH) 0.659

4 vs. 6 (adding AGE : LENGTH) 0.010%*

6 vs. 7 (adding FOCUS : AGE : LENGTH)  0.495

Table 7. Model summary regarding the dependent variable initial-syllable duration
in the comparison narrow focus vs. pre-focus

Factor Estimate Std. Error tvalue Pr(>t))
Intercept

(Adults, Narrow focus, Short) 0.149 0.011 14.085  0.000%***
Pre-focus -0.027 0.013 -2.032  0.052
Age 4-5 0.031 0.010 2978  0.004**
Age7-8 0.028 0.009 2.985  0.005%*
Age 10-11 0.017 0.009 1.808  0.077
Long -0.008 0.013 -0.611  0.546
Pre-focus : Age 4-5 0.029 0.007 4209  0.000%**
Pre-focus : Age7-8 0.013 0.006 2.253  0.025%*
Pre-focus : Age 10-11 0.004 0.006 0.734  0.463
Pre-focus : Long 0.008 0.018 0.439  0.665
Age 4-5 : Long -0.006 0.007 -0.851  0.395
Age7-8 : Long -0.020 0.006 -3.534  0.000%***

Age 10-11 : Long -0.003 0.006 -0.622  0.534
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Figure 2. The use of initial-syllable duration in distinguishing narrow focus from
pre-focus

PITCH SPAN. The best-fit model for the analysis of pitch span was Model 7 (Table
8). The summary of this model (Table 9) showed that the main effect of FOCUS was
not significant, but the two-way interaction of FOCUS and LENGTH and the three way
interaction of FOCUS, AGE and LENGTH were significant. The main effects of AGE
and LENGTH and their interaction were also significant. Subsequent analysis of each
age group showed no significant main effect of FOCUS or significant interaction of
FOCUS and LENGTH in any group of children, indicating that they did not vary pitch
span to distinguish narrow focus from pre-focus, different from the adults who used
a wider pitch span in narrow focus than in pre-focus for the four-syllable long words
(2.5 st wider, p <0.001).

Table 8. Model comparisons regarding the dependent variable pitch span in the
comparison narrow focus vs. pre-focus

Model comparisons Pr(>Chisq)
0 vs. 1 (adding FOCUS) 0.201

0 vs. 2 (adding AGE) 0.000%**

2 vs. 3 (adding LENGTH) 0.000***

3 vs. 4 (adding FOCUS : AGE) 0.001**

4 vs. 5 (adding FOCUS : LENGTH) 0.040%*

5 vs. 6 (adding AGE : LENGTH) 0.000%**

6 vs. 7 (adding FOCUS : AGE : LENGTH)  0.003**
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Table 9. Model summary regarding the dependent variable pitch span in the
comparison narrow focus vs. pre-focus

Factor Estimate Std. Error tvalue Pr(>jt|)
Intercept

(Adults, Narrow focus, Short) 2.927 0.397 7.369  0.000%**
Pre-focus -0.035 0.516 -0.069  0.946
Age 4-5 -1.098 0.432 -2.544  0.012%*
Age7-8 -0.477 0.363 -1.314  0.193
Age 10-11 -0.386 0.360 -1.070  0.288
Long 3.864 0.515 7.503  0.000%**
Pre-focus : Age 4-5 0.659 0.493 1.336  0.182
Pre-focus : Age7-8 -0.094 0.375 -0.250  0.803
Pre-focus : Age 10-11 -0.024 0.374 -0.065  0.948
Pre-focus : Long -2.426 0.730 -3.323  0.002**
Age 4-5 : Long -2.352 0.465 -5.063  0.000***
Age7-8 : Long -1.973 0.365 -5.402  0.000%***
Age 10-11 : Long -1.448 0.366 -3.954  0.000***
Pre-focus : Age 4-5 : Long 1.550 0.680 2280  0.023%*
Pre-focus : Age7-8 : Long 1.843 0.532 3.466  0.001**
Pre-focus : Age 10-11 : Long 1.232 0.532 2315  0.021*

PITCH-MAX. The best-fit model for the analysis of pitch-max was Model 6 (Table
10). The summary of this model (Table 11) showed that the main effect of FOCUS
was not significant, but the interaction of FOCUS and AGE was significant. The main
effect of AGE and the interaction of AGE and LENGTH were also significant.
Subsequent analysis of each age group showed no significant main effect of FOCUS
in any group of children, indicating that they did not vary the pitch-max to
distinguish narrow focus from pre-focus, different from the adults who used a higher
pitch-max in narrow focus than in pre-focus (2.0 st higher, p < 0.05).
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Table 10. Model comparisons regarding the dependent variable pitch-max in the
comparison narrow focus vs. pre-focus

Table 11. Model summary regarding the dependent variable pitch-max in the
comparison narrow focus vs. pre-focus

Model comparisons

Pr(>Chisq)

0 vs. 1 (adding FOCUS)
0 vs. 2 (adding AGE)

2 vs. 3 (adding LENGTH)
2 vs. 4 (adding FOCUS : AGE)

4 vs. 5 (adding FOCUS : LENGTH)

4 vs. 6 (adding AGE : LENGTH)
6 vs. 7 (adding FOCUS : AGE : LENGTH)

0.094
0.000%**
0.470
0.000%**
0.906
0.044*
0.440

Factor Estimate Std. Error tvalue Pr(>t))
Intercept

(Adults, Narrow focus, Short) 91.050 1.231 73.949  0.000%***
Pre-focus -1.840 1.013 -1.817  0.082
Age 4-5 6.531 1.758 3.715  0.001**
Age7-8 6.367 1.600 3.978  0.000%**
Age 10-11 3.759 1.600 2.349  0.025%
Long 0.739 1.012 0.730  0.472
Pre-focus : Age 4-5 2.038 0.364 5.598  0.000%**
Pre-focus : Age7-8 1.026 0.289 3.554  0.000%**
Pre-focus : Age 10-11 0.786 0.286 2.746  0.006**
Pre-focus : Long -0.181 1.418 -0.128  0.899
Age 4-5: Long -1.047 0.359 -2.915  0.004**
Age7-8 : Long 0.038 0.288 0.132  0.895
Age 10-11 : Long -0.051 0.284 -0.181  0.857

PITCH-MIN. The best-fit model for the analysis of pitch-min was Model 6 (Table
12). The summary of this model (Table 13) showed that the main effect of FOCUS
was not significant, and it was not involved in any significant interaction, indicating
that the children did not vary the pitch-min to distinguish narrow focus from pre-

focus, similar to the adults.
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Table 12. Model comparisons regarding the dependent variable pitch-min in the
comparison narrow focus vs. pre-focus

Model comparisons Pr(>Chisq)
0 vs. 1 (adding FOCUS) 0.454

0 vs. 2 (adding AGE) 0.000%**

2 vs. 3 (adding LENGTH) 0.017*

3 vs. 4 (adding FOCUS : AGE) 0.324

3 vs. 5 (adding FOCUS : LENGTH) 0.310

3 vs. 6 (adding AGE : LENGTH) 0.001

6 vs. 7 (adding FOCUS : AGE : LENGTH) 0.154

Table 13. Model summary regarding the dependent variable pitch-min in the
comparison narrow focus vs. pre-focus

Factor Estimate Std. Error tvalue Pr(>t))
Intercept

(Adults. Narrow focus. Short) 87.866 1.141 77.042  0.000%**
Pre-focus -1.299 0.802 -1.619  0.118
Age 4-5 8.076 1.736 4.652  0.000***
Age7-8 7.316 1.579 4.634  0.000***
Age 10-11 4.493 1.578 2.847  0.007**
Long -2.672 0.802 -3.332  0.003**
Pre-focus : Age 4-5 0.628 0.349 1.801 0.072
Pre-focus : Age7-8 0.160 0.271 0.590  0.556
Pre-focus : Age 10-11 0.129 0.271 0.476  0.634
Pre-focus : Long 1.339 1.119 1.196  0.244
Age 4-5: Long 0.480 0.346 1.388  0.166
Age7-8 : Long 1.126 0.270 4.170  0.000%**
Age 10-11 : Long 0.809 0.269 3.001  0.003**

INTERIM SUMMARY. The four- to five-year-olds and seven- to eight-year-olds
did not use any of the phonetic cues to distinguish narrow focus from pre-focus,
different from the adults, who used a longer word duration, longer initial-syllable
duration and higher pitch-max in narrow focus than in pre-focus and used a wider
pitch span for the four-syllable “long” words in narrow focus than in pre-focus. The
ten- to eleven-year-olds varied word duration and initial-syllable duration in an
adult-like way to distinguish narrow focus from pre-focus, but did not vary the
pitch-related cues for the same purpose, different from the adults.
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3.1.2  Narrow focus vs. post-focus (NF-m vs. NF-i)

WORD DURATION. The best-fit model for the analysis of word duration was
Model 7 (Table 14). The summary of this model (Table 15) showed that the main
effect of FOCUS was significant, and the interaction of FOCUS, AGE and LENGTH was
also significant. The main effects of AGE and LENGTH and their interaction were
also significant. Subsequent analysis of each age group showed that the main effect
of FOCUS was significant but the interaction of FOCUS and LENGTH was not
significant in the seven- to eight-year-olds and ten- to eleven-year-olds, indicating
that these two groups of children used a longer word duration in narrow focus than
in post-focus, regardless of word length (33 ms longer, p < 0.05 in the seven- to
eight year-olds; 47 ms longer, p < 0.001 in the ten- to eleven-year-olds), similar to
the adults (55 ms longer, p < 0.001). In the four- to five-year-olds, the main effect of
FOCUS and the interaction of FOCUS and LENGTH were not significant, indicating that
they did not vary the word duration to distinguish narrow focus from post-focus,
different from the adults (Figure 3).

Table 14. Model comparisons regarding the dependent variable word duration in the
comparison narrow focus vs. post-focus

Model comparisons Pr(>Chisq)
0 vs. 1 (adding FOCUS) 0.521

0 vs. 2 (adding AGE) 0.000%**

2 vs. 3 (adding LENGTH) 0.000%**

3 vs. 4 (adding FOCUS : AGE) 0.002%*

4 vs. 5 (adding FOCUS : LENGTH) 0.604

4 vs. 6 (adding AGE : LENGTH) 0.000%**

6 vs. 7 (adding FOCUS : AGE : LENGTH)  0.022*
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Table 15. Model summary regarding the dependent variable word duration in the
comparison narrow focus vs. post-focus

Factor Estimate Std. Error tvalue Pr(>jt|)
Intercept

(Adults, Narrow focus, Short) 0.289 0.019 15.444  0.000%***
Post-focus -0.054 0.019 -2.824  0.008**
Age 4-5 0.103 0.026 4.049  0.000***
Age7-8 0.046 0.023 2.015  0.050
Age 10-11 0.039 0.023 1.702  0.096
Long 0.253 0.019 13.209  0.000%***
Post-focus : Age 4-5 0.027 0.016 1.667  0.096
Post-focus : Age7-8 0.009 0.015 0.609  0.543
Post-focus : Age 10-11 0.012 0.014 0.842  0.400
Post-focus : Long -0.003 0.027 -0.117  0.908
Age 4-5 : Long 0.102 0.017 5911  0.000%***
Age7-8 : Long 0.039 0.014 2.693  0.007**
Age 10-11 : Long 0.052 0.014 3.653  0.000***
Post-focus : Age 4-5 : Long 0.066 0.025 2.666  0.008**
Post-focus : Age7-8 : Long 0.023 0.021 1.064  0.288
Post-focus : Age 10-11 : Long -0.009 0.021 -0.414  0.679
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Figure 3. The use of word duration in distinguishing narrow focus from post-focus

INITIAL-SYLLABLE DURATION. The best-fit model for the analysis of initial-
syllable duration was Model 4 (Table 16). The summary of this model (Table 17)
showed that the main effects of FOCUS and AGE and the interaction of FOCUS and
AGE were significant. Subsequent analysis of each age group showed that the main
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effect of FOCUS was significant in the seven- to eight-year-olds and ten- to eleven-
year-olds, but not in the four- to five-year-olds, indicating that the two groups of
older children used a longer initial-syllable duration in narrow focus than in post-
focus (20 ms longer, p < 0.05 in the seven- to eight-year-olds; 21 ms longer, p <
0.05 in the ten- to eleven-year-olds), similar to the adults (28 ms longer, p < 0.05),
but the four- to five-year-olds did not vary the initial-syllable duration to distinguish
narrow focus from post-focus, different from the adults.

Table 16. Model comparisons regarding the dependent variable initial-syllable

duration in the comparison narrow focus vs. post-focus

Model comparisons Pr(>Chisq)
0 vs. 1 (adding FOCUS) 0.020*

1 vs. 2 (adding AGE) 0.001**

2 vs. 3 (adding LENGTH) 0.152

2 vs. 4 (adding FOCUS : AGE) 0.002**

4 vs. 5 (adding FOCUS : LENGTH) 0.707

4 vs. 6 (adding AGE : LENGTH) 0.746

4 vs. 7 (adding FOCUS : AGE : LENGTH) 0.623

Table 17. Model summary regarding the dependent variable initial-syllable duration

in the comparison narrow focus vs. post-focus

Factor Estimate Std. Error tvalue Pr(>jt|)
Intercept

(Adults, Narrow focus, Short) 0.150 0.009 17.343  0.000***
Post-focus -0.028 0.008 -3.314  0.002**
Age 4-5 0.029 0.010 2.956  0.005%%*
Age7-8 0.019 0.009 2.137  0.039*
Age 10-11 0.015 0.009 1.787  0.082
Long -0.012 0.008 -1.479  0.152
Post-focus : Age 4-5 0.026 0.007 3.908  0.000%**
Post-focus : Age7-8 0.007 0.006 1.137  0.256
Post-focus : Age 10-11 0.007 0.006 1.298  0.195




Initial-syllable duration
(ms)

Chapter 6 175

® Narrow focus Post-focus

200 491 173

162 % 160 %

144
150 | 142 139 *
116
100
50 t
0

Age4-5 Age7-8 Agel10-11 Adults

Figure 4. The use of initial-syllable duration in distinguishing narrow focus from

post-focus

PITCH SPAN. The best-fit model for the analysis of pitch span was Model 6 (Table
18). The summary of this model (Table 19) showed that the main effect of FOCUS
was not significant, but the interaction of FOCUS and AGE was significant. The main
effects of AGE and LENGTH and their interaction were also significant. Subsequent
analysis of each age group revealed no significant main effect of FOCUS in any age
group, indicating that the children did not vary the pitch span to distinguish narrow
focus from post-focus, similar to the adults.

Table 18. Model comparisons regarding the dependent variable pitch span in the
comparison narrow focus vs. post-focus

Model comparisons Pr(>Chisq)
0 vs. 1 (adding FOCUS) 0.380

0 vs. 2 (adding AGE) 0.001**

2 vs. 3 (adding LENGTH) 0.000%**

3 vs. 4 (adding FOCUS : AGE) 0.046*

4 vs. 5 (adding FOCUS : LENGTH) 0.039*

5 vs. 6 (adding AGE : LENGTH) 0.000%**

6 vs. 7 (adding FOCUS : AGE : LENGTH)  0.239
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Table 19. Model summary regarding the dependent variable pitch span in the
comparison narrow focus vs. post-focus

Factor Estimate Std. Error tvalue Pr(>jt|)
Intercept

(Adults, Narrow focus, Short) 3.035 0.382 7.945  0.000***
Post-focus -0.075 0.458 -0.164  0.871
Age 4-5 -1.305 0.441 -2.960  0.004**
Age7-8 -0.709 0.383 -1.853  0.069
Age 10-11 -0.484 0.380 -1.273  0.209
Long 3.664 0.460 7.959  0.000%***
Post-focus : Age 4-5 0.717 0.328 2.186  0.029*
Post-focus : Age7-8 0.413 0.278 1.487  0.138
Post-focus : Age 10-11 0.237 0.269 0.882  0.378
Post-focus : Long -1.262 0.623 -2.027  0.054
Age 4-5 : Long -1.899 0.333 -5.700  0.000***
Age7-8 : Long -1.526 0.278 -5.481  0.000%***
Age 10-11 : Long -1.297 0.272 -4.770  0.000***

PITCH-MAX. The best-fit model for the analysis of pitch-max was Model 4 (Table
20). The summary of this model (Table 21) showed that the main effects of FOCUS
and AGE and their interaction were significant. Subsequent analysis of each age
group showed that the main effect of focus was significant in the ten- to eleven-year-
olds, but not in the four- to five-year-olds or in the seven- to eight-year-olds,
indicating that the ten- to eleven-year-olds used a higher pitch-max in narrow focus
than in post-focus (1.7 st higher, p < 0.05), similar to the adults (2.7 st higher, p <
0.05), but the other two groups of younger children did not vary the pitch-max to
distinguish narrow focus from post-focus, different from the adults (Figure 5).

Table 20. Model comparisons regarding the dependent variable pitch-max in the
comparison narrow focus vs. post-focus

Model comparisons Pr(>Chisq)
0 vs. 1 (adding FOCUS) 0.030*

1 vs. 2 (adding AGE) 0.000%**

2 vs. 3 (adding LENGTH) 0.325

2 vs. 4 (adding FOCUS : AGE) 0.000%**

4 vs. 5 (adding FOCUS : LENGTH) 0.917

4 vs. 6 (adding AGE : LENGTH) 0.156

4 vs. 7 (adding FOCUS : AGE : LENGTH) 0.272
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Table 21. Model summary regarding the dependent variable pitch-max in the
comparison narrow focus vs. post-focus

Factor Estimate Std. Error tvalue Pr(>jt|)
Intercept

(Adults. Narrow focus. Short) 91.070 1.163 78.336  0.000***
Post-focus -2.716 0.711 -3.818  0.001**
Age 4-5 6.020 1.739 3.463  0.001**
AgeT7-8 6.404 1.583 4.045  0.000%**
Age 10-11 3.754 1.583 2371  0.023*
Long 0.665 0.691 0.962  0.346
Post-focus : Age 4-5 2.848 0.381 7.480  0.000%**
Post-focus : Age7-8 1.685 0.331 5.096  0.000%**
Post-focus : Age 10-11 1.047 0.318 3.288  0.001**
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Figure 5. The use of pitch-max in distinguishing narrow focus from post-focus

PITCH-MIN. The best-fit model for the analysis of pitch-min was Model 6 (Table
22). The summary of this model (Table 23) showed that the main effect of FOCUS
and the interaction of FOCUS and AGE were significant. The main effects of AGE and
LENGTH and their interaction were also significant. Subsequent analysis of each age
group showed that the main effect of focus was not significant in any group of
children, indicating that the children did not vary the pitch-min to distinguish narrow
focus from post-focus, different from the adults, who used a higher pitch-min in
narrow focus than in post-focus (1.9 st higher, p < 0.05).
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Table 22. Model comparisons regarding the dependent variable pitch-min in the
comparison narrow focus vs. post-focus

Model comparisons Pr(>Chisq)
0 vs. 1 (adding FOCUS) 0.087

0 vs. 2 (adding AGE) 0.000%**

2 vs. 3 (adding LENGTH) 0.028*

3 vs. 4 (adding FOCUS : AGE) 0.000%**

4 vs. 5 (adding FOCUS : LENGTH) 0.186

4 vs. 6 (adding AGE : LENGTH) 0.006**

6 vs. 7 (adding FOCUS : AGE : LENGTH) 0.152

Table 23. Model summary regarding the dependent variable pitch-min in the
comparison narrow focus vs. post-focus

Factor Estimate Std. Error tvalue Pr(>|t))
Intercept

(Adults, Narrow focus, Short) 87.829 1.137 77.269  0.000%**
Post-focus -2.661 0.812 -3.275  0.003**
Age 4-5 7.837 1.724 4.545  0.000%**
AgeT7-8 7.386 1.568 4711  0.000%**
Age 10-11 4.641 1.567 2962  0.005**
Long -2.660 0.814 -3.267  0.003**
Post-focus : Age 4-5 1.945 0.362 5370  0.000%***
Post-focus : Age7-8 1.176 0.306 3.838  0.000%***
Post-focus : Age 10-11 0.700 0.296 2360  0.019*
Post-focus : Long 1.475 1.132 1.303  0.205
Age 4-5 : Long 0.837 0.369 2267  0.024*
Age7-8 : Long 1.060 0.308 3.441  0.001**
Age 10-11 : Long 0.607 0.301 2.018  0.044*

INTERIM SUMMARY. The four- to five-year-olds did not use any of the phonetic
cues to distinguish narrow focus from post-focus, different from the adults, who
used a longer word duration, longer initial-syllable duration, higher pitch-max and
higher pitch-min in narrow focus than in pre-focus. The seven- to eight-year-olds
and ten- to eleven-year-olds varied word duration and initial-syllable duration in an
adult-like way to distinguish narrow focus from post-focus. In addition, the ten- to
eleven-year-olds also showed adult-like use of pitch-max for the same purpose.
However, they did not vary the pitch-min for this purpose, different from the adults.
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3.2 Realisation of focus types
3.2.1 Narrow focus vs. broad focus (NF-m vs. BF)

WORD DURATION. The best-fit model for the analysis of word duration was
Model 6 (Table 24). The summary of this model (Table 25) showed that the main
effect of FOCUS was not significant, but the interaction of FOCUS and AGE was
significant. The main effects of AGE and LENGTH and their interaction were also
significant. Subsequent analysis of each age group revealed no significant main
effect of FOCUS in any age group, indicating that the children did not vary the word
duration to distinguish narrow focus from broad focus, similar to the adults.

Table 24. Model comparisons regarding the dependent variable word duration in the
comparison narrow focus vs. broad focus

Model comparisons Pr(>Chisq)
0 vs. 1 (adding FOCUS) 0.968

0 vs. 2 (adding AGE) 0.000%**

2 vs. 3 (adding LENGTH) 0.000%**

3 vs. 4 (adding FOCUS : AGE) 0.001**

4 vs. 5 (adding FOCUS : LENGTH) 0.671

4 vs. 6 (adding AGE : LENGTH) 0.000%**

6 vs. 7 (adding FOCUS : AGE : LENGTH) 0.684
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Table 25. Model summary regarding the dependent variable word duration in the
comparison narrow focus vs. broad focus

Factor Estimate Std. Error tvalue Pr(>|t|)
Intercept

(Adults, Narrow focus, Short) 0.291 0.018 15.759  0.000%***
Broad focus -0.023 0.019 -1.198  0.240
Age 4-5 0.097 0.025 3.924  0.000%**
Age7-8 0.042 0.022 1.888  0.066
Age 10-11 0.039 0.022 1.778  0.082
Long 0.251 0.019 13.272  0.000***
Broad focus : Age 4-5 0.050 0.014 3.450 0.001**
Broad focus : Age7-8 0.032 0.012 2.603 0.010%*
Broad focus : Age 10-11 0.007 0.012 0.601 0.548
Broad focus : Long 0.012 0.026 0.477 0.638
Age 4-5 : Long 0.114 0.014 7.991 0.000%**
Age7-8 : Long 0.048 0.012 3916  0.000%***
Age 10-11 : Long 0.049 0.012 4.118  0.000%**

INITIAL-SYLLABLE DURATION. The best-fit model for the analysis of initial-
syllable duration was Model 4 (Table 26). The summary of this model (Table 27)
showed that the main effect of FOCUS was not significant, but the main effect of AGE
and the interaction of FOCUS and AGE were significant. Subsequent analysis of each
age group revealed no significant main effect of FOCUS in any age group, indicating
that the children did not vary the initial-syllable duration to distinguish narrow focus
from broad focus, similar to the adults.

Table 26. Model comparisons regarding the dependent variable initial-syllable
duration in the comparison narrow focus vs. broad focus

Model comparisons Pr(>Chisq)
0 vs. 1 (adding FOCUS) 0.623

0 vs. 2 (adding AGE) 0.001**

2 vs. 3 (adding LENGTH) 0.074

2 vs. 4 (adding FOCUS : AGE) 0.000%**

4 vs. 5 (adding FOCUS : LENGTH) 0.995

4 vs. 6 (adding AGE : LENGTH) 0.078

4 vs. 7 (adding FOCUS : AGE : LENGTH) 0.168
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Table 27. Model summary regarding the dependent variable initial-syllable duration
in the comparison narrow focus vs. broad focus

Factor Estimate Std. Error tvalue Pr(>|t|)
Intercept

(Adults, Narrow focus, Short) 0.151 0.009 17.462  0.000%**
Broad focus -0.014 0.009 -1.689  0.101
Age 4-5 0.029 0.010 2919  0.006**
Age7-8 0.019 0.009 2.112  0.041*
Age 10-11 0.015 0.009 1.702  0.097
Long -0.014 0.008 -1.811  0.083
Broad focus : Age 4-5 0.030 0.008 3.986 0.000%**
Broad focus : Age7-8 0.017 0.007 2.536 0.012*
Broad focus : Age 10-11 0.009 0.006 1.448 0.148

PITCH SPAN

. The best-fit model for the analysis of pitch span was Model 6 (Table

28). The summary of this model (Table 29) showed that the main effect of FOCUS
was not significant, but the interaction of FOCUS and AGE was significant. The main
effects of AGE and LENGTH and their interaction were also significant. Subsequent
analysis of each age group revealed no significant main effect of FOCUS in any age
group, indicating that the children did not vary the pitch span to distinguish narrow
focus from broad focus, similar to the adults.

Table 28. Model comparisons regarding the dependent variable pitch span in the
comparison narrow focus vs. broad focus

Model comparisons Pr(>Chisq)
0 vs. 1 (adding FOCUS) 0.361

0 vs. 2 (adding AGE) 0.001**

2 vs. 3 (adding LENGTH) 0.000%**

3 vs. 4 (adding FOCUS : AGE) 0.016*

4 vs. 5 (adding FOCUS : LENGTH) 0.279

4 vs. 6 (adding AGE : LENGTH) 0.000%**

6 vs. 7 (adding FOCUS : AGE : LENGTH) 0.866
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Table 29. Model summary regarding the dependent variable pitch span in the
comparison narrow focus vs. broad focus

Factor Estimate Std. Error tvalue Pr(>|t|)
Intercept

(Adults, Narrow focus, Short) 2.951 0.414 7.121 0.000%%**
Broad focus -0.653 0.518 -1.260  0.218
Age 4-5 -1.135 0.445 -2.552  0.013%*
Age7-8 -0.490 0.381 -1.287  0.204
Age 10-11 -0.446 0.379 -1.176  0.245
Long 3.822 0.515 7.425 0.000%**
Broad focus : Age 4-5 1.069 0.347 3.082 0.002**
Broad focus : Age7-8 0.891 0.287 3.105 0.002**
Broad focus : Age 10-11 0.387 0.281 1.375 0.170
Broad focus : Long -0.808 0.705 -1.147  0.263
Age 4-5 : Long -2.170 0.349 -6.217  0.000***
Age7-8 : Long -1.946 0.283 -6.886  0.000%**
Age 10-11 : Long -1.338 0.281 -4.770  0.000%**

PITCH-MAX. The best-fit model for the analysis of pitch-max was Model 4 (Table
30). The summary of this model (Table 31) showed that the main effect of FOCUS
was not significant, but the main effect of AGE and the interaction of FOCUS and AGE
was significant. Subsequent analysis of each age group revealed no significant main
effect of FOCUS in any age group, indicating that the children did not vary the pitch-
max to distinguish narrow focus from broad focus, similar to the adults.

Table 30. Model comparisons regarding the dependent variable pitch-max in the
comparison narrow focus vs. broad focus

Model comparisons Pr(>Chisq)
0 vs. 1 (adding FOCUS) 0.377

0 vs. 2 (adding AGE) 0.001**

2 vs. 3 (adding LENGTH) 0.377

2 vs. 4 (adding FOCUS : AGE) 0.023*

4 vs. 5 (adding FOCUS : LENGTH) 0.885

4 vs. 6 (adding AGE : LENGTH) 0.202

4 vs. 7 (adding FOCUS : AGE : LENGTH) 0.121
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Table 31. Model summary regarding the dependent variable pitch-max in the
comparison narrow focus vs. broad focus

Factor Estimate Std. Error tvalue Pr(>|t|)
Intercept

(Adults, Narrow focus, Short) 91.055 1.210 75263  0.000%**
Broad focus -1.123 0.780 -1.440  0.162
Age 4-5 6.123 1.762 3.474  0.001**
Age7-8 6.402 1.606 3.988 0.000%**
Age 10-11 3.707 1.605 2.309 0.027*
Long 0.700 0.766 0914  0.370
Broad focus : Age 4-5 0.862 0.365 2.360 0.019*
Broad focus : Age7-8 0.888 0.309 2.879 0.004**
Broad focus : Age 10-11 0.437 0.299 1.462 0.144

PITCH-MIN. The best-fit model for the analysis of pitch-min was Model 6 (Table
32). The summary of this model (Table 33) showed that the main effect of FOCUS
was not significant, and it was not involved in any interaction, indicating that the
children did not vary the pitch-min to distinguish narrow focus from broad focus,
similar to the adults.

Table 32. Model comparisons regarding the dependent variable pitch-min in the
comparison narrow focus vs. broad focus

Model comparisons Pr(>Chisq)
0 vs. 1 (adding FOCUS) 0.871

0 vs. 2 (adding AGE) 0.001%**

2 vs. 3 (adding LENGTH) 0.014*

3 vs. 4 (adding FOCUS : AGE) 0.962

3 vs. 5 (adding FOCUS : LENGTH) 0.920

3 vs. 6 (adding AGE : LENGTH) 0.000%**

6 vs. 7 (adding FOCUS : AGE : LENGTH) 0.088
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Table 33. Model summary regarding the dependent variable pitch-min in the
comparison narrow focus vs. broad focus

Factor Estimate Std. Error tvalue Pr(>|t|)
Intercept

(Adults, Narrow focus, Short) 87.915 1.180 74475  0.000%**
Broad focus -0.534 0.882 -0.606  0.550
Age 4-5 7.668 1.761 4354  0.000%**
Age7-8 7.279 1.601 4546  0.000%**
Age 10-11 4.476 1.601 2.796  0.008**
Long -2.864 0.880 -3.255  0.003**
Broad focus : Age 4-5 -0.230 0.350 -0.659  0.510
Broad focus : Age7-8 -0.071 0.289 -0.247  0.805
Broad focus : Age 10-11 -0.028 0.283 -0.098  0.922
Broad focus : Long 1.023 1.230 0.831 0.414
Age 4-5 : Long 1.419 0.353 4.022  0.000%**
Age7-8 : Long 1.294 0.285 4.546  0.000%**
Age 10-11 : Long 0.854 0.283 3.022  0.003**

INTERIM SUMMARY. The children did not vary any of the phonetic cues to
distinguish narrow focus from broad focus, similar to the adults.

3.2.2  Narrow focus vs. contrastive focus (NF-m vs. CF-m)

WORD DURATION. The best-fit model for the analysis of word duration was
Model 6 (Table 34). The summary of this model (Table 35) showed that the main
effect of FOCUS was not significant, but the interaction of FOCUS and AGE was
significant. The main effects of AGE and LENGTH and their interaction were also
significant. Subsequent analysis of each age group revealed no significant main
effect of FOCUS in any age group, indicating that the children did not vary the word
duration to distinguish narrow focus from contrastive focus, similar to the adults.
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Table 34. Model comparisons regarding the dependent variable word duration in the
comparison narrow focus vs. contrastive focus

Model comparisons Pr(>Chisq)
0 vs. 1 (adding FOCUS) 0.840

0 vs. 2 (adding AGE) 0.000%**

2 vs. 3 (adding LENGTH) 0.000%**

3 vs. 4 (adding FOCUS : AGE) 0.009%**

4 vs. 5 (adding FOCUS : LENGTH) 0.659

4 vs. 6 (adding AGE : LENGTH) 0.000%**

6 vs. 7 (adding FOCUS : AGE : LENGTH) 0.778

Table 35. Model summary regarding the dependent variable word duration in the
comparison narrow focus vs. contrastive focus

Factor Estimate Std. Exrror tvalue Pr(>|t))
Intercept

(Adults, Narrow focus, Short) 0.290 0.018 16.516  0.000%***
Contrastive focus 0.004 0.018 0.194 0.848
Age 4-5 0.099 0.023 4.362 0.000***
Age7-8 0.043 0.021 2.092 0.042*
Age 10-11 0.041 0.020 2.023 0.049*
Long 0.254 0.018 13.899  0.000***
Contrastive focus : Age 4-5 0.028 0.013 2.231 0.026*
Contrastive focus : Age7-8 0.035 0.011 3.163 0.002**
Contrastive focus : Age 10-11 0.007 0.011 0.629 0.530
Contrastive focus : Long -0.011 0.025 -0.424  0.676
Age 4-5: Long 0.103 0.013 8.163 0.000%**
Age7-8 : Long 0.041 0.011 3.748 0.000%**
Age 10-11 : Long 0.044 0.011 4.172 0.000%**

INITIAL-SYLLABLE DURATION. The best-fit model for the analysis of initial-
syllable duration was Model 4 (Table 36). The summary of this model (Table 37)
showed that the main effect of FOCUS was not significant, but the main effect of AGE
and the interaction of FOCUS and AGE was significant. Subsequent analysis of each
age group revealed no significant main effect of FOCUS in any age group, indicating
that the children did not vary the initial-syllable duration to distinguish narrow focus
from contrastive focus, similar to the adults.
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Table 36. Model comparisons regarding the dependent variable initial-syllable
duration in the comparison narrow focus vs. contrastive focus

Model comparisons Pr(>Chisq)
0 vs. 1 (adding FOCUS) 0.494

0 vs. 2 (adding AGE) 0.004%**

2 vs. 3 (adding LENGTH) 0.087

2 vs. 4 (adding FOCUS : AGE) 0.016*

4 vs. 5 (adding FOCUS : LENGTH) 0.754

4 vs. 6 (adding AGE : LENGTH) 0.261

4 vs. 7 (adding FOCUS : AGE : LENGTH)  0.588

Table 37. Model summary regarding the dependent variable initial-syllable duration
in the comparison narrow focus vs. contrastive focus

Factor Estimate Std. Exrror tvalue Pr(>|t))
Intercept

(Adults, Narrow focus, Short) 0.153 0.010 15.730  0.000***
Contrastive focus 0.001 0.010 0.076 0.940
Age 4-5 0.028 0.009 2.932 0.005**
Age7-8 0.018 0.008 2.111 0.041%*
Age 10-11 0.015 0.008 1.712 0.095
Long -0.017 0.010 -1.784  0.087
Contrastive focus : Age 4-5 0.018 0.007 2.587 0.010*
Contrastive focus : Age7-8 0.013 0.006 2.277 0.023*
Contrastive focus : Age 10-11 0.004 0.006 0.763 0.446

PITCH SPAN. The best-fit model for the analysis of pitch span was Model 6 (Table
38). The summary of this model (Table 39) showed that the main effect of FOCUS
was not significant, and it was not involved in any interaction, indicating that the
children did not vary the pitch span to distinguish narrow focus from contrastive
focus, similar to the adults.
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Table 38. Model comparisons regarding the dependent variable pitch span in the
comparison narrow focus vs. contrastive focus

Model comparisons Pr(>Chisq)
0 vs. 1 (adding FOCUS) 0.722

0 vs. 2 (adding AGE) 0.001%**

2 vs. 3 (adding LENGTH) 0.000%**

3 vs. 4 (adding FOCUS : AGE) 0.641

3 vs. 5 (adding FOCUS : LENGTH) 0.762

3 vs. 6 (adding AGE : LENGTH) 0.000%**

6 vs. 7 (adding FOCUS : AGE : LENGTH) 0.110

Table 39. Model summary regarding the dependent variable pitch span in the
comparison narrow focus vs. contrastive focus

Factor Estimate Std. Exrror tvalue Pr(>|t))
Intercept

(Adults, Narrow focus, Short) 2.819 0.440 6.402 0.000%***
Contrastive focus 0.178 0.524 0.340 0.737
Age 4-5 -0.707 0.499 -1.416  0.162
Age7-8 -0.377 0.436 -0.866  0.391
Age 10-11 -0.265 0.434 -0.612  0.543
Long 4.126 0.525 7.853 0.000%**
Contrastive focus : Age 4-5 0.183 0.351 0.522 0.602
Contrastive focus : Age7-8 0.039 0.291 0.134 0.893
Contrastive focus : Age 10-11 -0.290 0.285 -1.017  0.310
Contrastive focus : Long 0.262 0.718 0.365 0.718
Age 4-5: Long -3.074 0.346 -8.875  0.000%***
Age7-8 : Long -2.189 0.292 -7.508  0.000%***
Age 10-11 : Long -1.816 0.286 -6.358  0.000%***

PITCH-MAX. The best-fit model for the analysis of pitch-max was Model 2 (Table
40). The summary of this model (Table 41) showed that the main effect of FOCUS
was not significant, and it was not involved in any interaction, indicating that the
children did not vary the pitch-max to distinguish narrow focus from contrastive
focus, similar to the adults.
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Table 40. Model comparisons regarding the dependent variable pitch-max in the
comparison narrow focus vs. contrastive focus

Model comparisons Pr(>Chisq)
0 vs. 1 (adding FOCUS) 0.982

0 vs. 2 (adding AGE) 0.003**

2 vs. 3 (adding LENGTH) 0.409

2 vs. 4 (adding FOCUS : AGE) 0.894

2 vs. 5 (adding FOCUS : LENGTH) 0.954

2 vs. 6 (adding AGE : LENGTH) 0.710

2 vs. 7 (adding FOCUS : AGE : LENGTH) 0.466

Table 41. Model summary regarding the dependent variable pitch-max in the
comparison narrow focus vs. contrastive focus

Factor Estimate Std. Error tvalue Pr(>|t))
Intercept

(Adults, Narrow focus) 91.358 1.163 78.525  0.000%***
Contrastive focus 0.019 0.790 0.025 0.981
Age 4-5 6.246 1.771 3.526 0.001**
Age7-8 6.486 1.616 4.013 0.000%**
Age 10-11 3.761 1.616 2.328 0.026*

PITCH-MIN. The best-fit model for the analysis of pitch-min was Model 7 (Table
42). The summary of this model (Table 43) showed that the main effect of FOCUS
was not significant, but the two-way interaction of FOCUS and AGE and the three-way
interaction of FOCUS, AGE and LENGTH were significant. The main effects of AGE
and LENGTH and their interaction were also significant. Subsequent analysis of each
age group showed no significant main effect of FOCUS or significant interaction of
FOCUS and LENGTH in any age group, indicating that the children did not vary the
pitch-min to distinguish narrow focus from contrastive focus, similar to the adults.
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Table 42. Model comparisons regarding the dependent variable pitch-min in the
comparison narrow focus vs. contrastive focus

Model comparisons Pr(>Chisq)
0 vs. 1 (adding FOCUS) 0.802

0 vs. 2 (adding AGE) 0.000%**

2 vs. 3 (adding LENGTH) 0.003**

3 vs. 4 (adding FOCUS : AGE) 0.709

3 vs. 5 (adding FOCUS : LENGTH) 0.842

3 vs. 6 (adding AGE : LENGTH) 0.000%**

2 vs. 7 (adding FOCUS : AGE : LENGTH)  0.007**

Table 43. Model summary regarding the dependent variable pitch-min in the
comparison narrow focus vs. contrastive focus

Factor Estimate Std. Error tvalue Pr(>|t))
Intercept

(Adults, Narrow focus, Short) 87.980 1.208 72.839  0.000***
Contrastive focus -0.017 0.996 -0.017 0.986
Age 4-5 7.806 1.738 4.490  0.000%**
AgeT7-8 7.109 1.577 4.507  0.000%**
Age 10-11 4.366 1.577 2.769  0.009**
Long -2.975 0.999 -2.978  0.006**
Contrastive focus : Age 4-5 -1.053 0.521 -2.020  0.044*
Contrastive focus : Age7-8 -0.041 0.436 -0.093  0.926
Contrastive focus : Age 10-11 0.079 0.426 0.186  0.852
Contrastive focus : Long -0.697 1.414 -0.493  0.626
Age 4-5 : Long 1.123 0.524 2.142  0.033*
Age7-8 : Long 1.662 0.412 4.030  0.000%**
Age 10-11 : Long 1.106 0.413 2.675  0.008**
Contrastive focus : Age 4-5 : Long 2.500 0.732 3.414  0.001%**
Contrastive focus : Age7-8 : Long 0.203 0.617 0.328 0.743
Contrastive focus : Age 10-11 : Long 0.542 0.602 0.900 0.369

INTERIM SUMMARY. The children did not vary any of the phonetic cues to
distinguish narrow focus from contrastive focus, similar to the adults.

4. Discussion and conclusions

We have asked whether Korean-speaking children are similar to adults in their use
of duration- and pitch-related phonetic cues to distinguish words in different focus
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conditions when the words are in the same phonological category (i.e., when they
are AP-initial words). To address this question, we have examined the phonetic
realisation of AP-initial words in narrow focus compared to the same words in non-
focus and two other types of focus in Korean-speaking four- to eleven-year-olds’
and adults’ semi-spontaneous production of SOV sentences.

With regard to the realisation of narrow focus, Korean-speaking children do
not use any of the phonetic cues to distinguish narrow focus from pre-focus or post-
focus at the age of four to five, unlike adults, who use longer word and initial-
syllable durations, and a higher pitch-max for words in narrow focus than in pre-
focus and post-focus. By the age of seven to eight, they only vary word duration and
initial-syllable duration in an adult-like way to distinguish narrow focus from post-
focus. By the age of ten to eleven, they use word duration and initial-syllable
duration to distinguish narrow focus from both pre-focus and post-focus, similar to
adults. However, their use of the pitch-related cues at this age is still limited; namely,
they only use pitch-max in an adult-like way to distinguish narrow focus from post-
focus. Additionally, children appear to vary the duration- and pitch-related cues to a
smaller degree than adults do. As for the distinction of focus types, children do not
vary any of the phonetic cues to distinguish narrow focus from broad focus or
contrastive focus, similar to adults. Taken together, Korean-speaking children only
start to use the phonetic focus-marking cues after the age of five, and become adult-
like in the use of duration-related cues only by the age of ten- to eleven. At this age,
their use of pitch-related cues remains limited.

As mentioned in the introduction of this chapter, given that the phonetic
focus-marking cues are the secondary prosodic focus-marking cues in Korean, and
secondary prosodic focus-marking cues are acquired later than the primary cues in
Dutch (A. Chen, 2009), we predicted that phonetic focus-marking is acquired later
than phonological focus-marking in Korean. We have found that Korean-speaking
children start to use the phonetic cues to mark focus after the age of five, later than
they acquire phonological focus-marking (Chapter 3 of this dissertation). Thus, our
prediction turns out to be correct. This result is in line with findings from previous
work on Dutch-speaking children (A. Chen, 2009). Together, they provide solid
evidence for the later acquisition of phonetic focus-marking than phonological
focus-marking in languages that primarily use phonological cues for focus-marking
purposes.

In contrast, in Mandarin, phonetic focus-marking cues are the only and thus
the primary prosodic focus-marking cues, and are used or fully acquired early in life
by Mandarin-speaking children by the age of five (Chapter 3 of this dissertation).
The findings on different languages suggest that primary prosodic focus-marking
cues (like phonological cues in Korean and Dutch, and phonetic cues in Mandarin)
are acquired relatively early in life, while secondary cues (like the use of the
phonetic cues within one phonological category in Korean and Dutch) are acquired
relatively late.
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We also predicted that Korean-speaking children should acquire the use of
pitch earlier than the use of duration for focus-marking purposes, based on previous
findings that, in languages in which pitch does not have lexical function, the use of
pitch is acquired earlier than the use of duration (Wonnacott & Watson, 2008, on
English; A. Chen, 2009, on Dutch). However, we have found that Korean-speaking
children acquire the use of pitch-related cues later than duration-related cues for
focus-marking purposes. Our prediction is, thus, not borne out. We suggest that an
explanation of this mismatch may lie in an important area of language acquisition:
the role of the input. Korean-speaking children’s later acquisition of the use of pitch
than the use of duration for focus-marking may be related to properties of the input
in the following way: Korean-speaking adults vary pitch-max but do not
(systematically) vary pitch span to mark focus, and their use of pitch is limited to the
distinction between narrow focus and non-focus (Chapter 4 of this dissertation).
Korean-speaking children may thus have rather limited exposure to phonetic use of
pitch for focus-marking purposes. Because of this, it may take them a long time to
acquire the use of pitch for such purpose. It is thus possible that the acquisition of
the use of a phonetic focus-marking cue is not only conditioned by the lexical
contrastiveness of this cue, but is also influenced by other factors such as input.
Future studies should bear out whether and how children’s acqusition of prosodic
focus-marking is affected by input.
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CHAPTER 7. General discussion and conclusions

1. Introduction

This dissertation investigated how Mandarin Chinese-speaking and Seoul Korean-
speaking children acquire prosodic focus-marking from the age of four to eleven.
We chose to include Mandarin Chinese and Seoul Korean (hereafter Mandarin and
Korean) in the study because these two languages typologically differ in their
prosodic systems and prosodic focus-marking, both from each other and from West
Germanic languages, on which previous studies on the same topic were mainly done.

Regarding the prosodic systems, Mandarin and Korean differ from each
other and from West Germanic languages in the lexical contrastiveness of pitch.
Mandarin uses pitch to distinguish words, and the lexical use of pitch coexists with
sentence-level use of pitch. In contrast, Korean does not have lexical use of pitch. In
this language pitch movement is not specific to a certain syllable or word, but is
associated with larger prosodic units, i.e., prosodic phrases, and changes with
prosodic phrasing (hereafter, phrasing). West Germanic languages such as English,
Dutch, and German have no lexical use of pitch either, similar to Korean but
different from Mandarin. However, different from Korean, in these languages, pitch
movement is specific to words. A word can be produced with or without a pitch
accent. The type of pitch accent (e.g., rise vs. fall) assigned to a word can change to
serve diverse communication purposes.

As for prosodic focus-marking, Mandarin and Korean differ from each
other and from West Germanic languages in the relative importance of the use of
phonological means and the use of phonetic means. Mandarin only (and thus
primarily) uses phonetic cues to mark focus (i.e., by increasing/reducing duration,
pitch, and intensity in a gradient fashion), but Korean resembles West Germanic
languages in that it has both phonological and phonetic cues, and primarily relies on
the phonological cue for focus-marking purposes. However, the phonological cue
used in Korean (i.e., phrasing) is different from those used in West Germanic
languages (i.e., accentuation and accent type). Furthermore, as mentioned above, the
phonetic focus-marking cue, pitch, is also used to distinguish words in Mandarin but
not in Korean or West Germanic languages

Given the above mentioned differences in prosodic systems and prosodic
focus-marking between languages, the developmental path to adult-like prosodic
focus-marking described for West Germanic languages in previous studies may not
be generalised to Mandarin and Korean. An investigation into Mandarin and Korean
allows us to have a better understanding of how the above mentioned cross-
linguistic differences shape the developmental paths to adult-like prosodic focus-
marking in different languages (Overarching research question). More specifically, it
allows us to understand whether the presence of a lexically contrastive prosodic
property inhibits or facilitates the acquisition of the same property used for focus-



194 Chapter 7

marking purposes (Research question I), and whether the relative importance of
prosodic focus-marking cues in a language (i.e., whether the cues are primary or a
secondary cues) influences the acquisition of this these cues (Research question II).

To address the research questions, we collected cross-sectional production
data from four- to five-year-olds, seven- to eight-year-olds and ten- to eleven-year-
olds in the two languages, and compared children’s production to adult controls’
production. In the following sections, we first summarise the main findings in each
language (Section 2), and then discuss how the findings supported or rejected the
hypotheses and predictions proposed in Chapter 1, and what the answers to the
research questions are (Section 3). Last, we suggest directions for future studies of
the development of prosodic focus-marking in children (Section 4).

2. Summary of the main findings
2.1 The acquisition of prosodic focus-marking in Mandarin

In adult Mandarin speakers’ semi-spontaneous production of SVO sentences
(Chapter 2), speakers produce the words in narrow focus with a longer duration and
a wider pitch span than the same words in pre-focus and post-focus, similar to
previous findings on Mandarin speakers’ realisation of narrow focus in read speech
(e.g., Y. Chen & Braun, 2006; Shih, 1988; Xu, 1999). The pitch span difference
between narrow focus and pre-focus appears to stem from a combined effect of
pitch-max rising and pitch-min lowering in the focused words, whereas the pitch
span difference between narrow focus and post-focus appears to be only related to
pitch-max rising in the focused non-Tone 1 words. Tone 1 words have a higher
overall pitch register (or level) in narrow focus than in post-focus. Furthermore,
Mandarin-speakers produce words in narrow focus with a longer duration and a
slightly wider pitch span than those in broad focus, similar to previous findings on
read speech (e.g., Shih, 1988; Xu, 1999). However, the pitch span difference in our
study is much smaller than that reported in previous studies on read speech (e.g., Xu,
1999). Finally, Mandarin speakers use neither duration nor pitch span to distinguish
narrow focus from contrastive focus, different from a previous finding on read
speech that contrastive focus tends to be more prominent in pitch than narrow focus
(Y. Chen & Braun, 2006).

The analysis of Mandarin-speaking children’s production (Chapter 3)
showed that children can use duration to distinguish narrow focus from pre-focus
and post-focus in an adult-like way at the age of four to five, but they make no
systematic use of pitch span for the same purposes at this age. Nonetheless, they can
vary pitch-max and pitch-min to distinguish focus from post-focus and vary pitch-
min to distinguish focus from pre-focus in an adult-like way in certain tonal
categories. Regarding the distinction of focus types differing in focal constituent size,
four- to five-year-olds can already vary duration in an adult-like way in
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distinguishing narrow focus from broad focus. However, they also use a higher
pitch-max for narrow focus than for broad focus, different from adults. As for the
distinction of focus types differing in contrastivity, children at this age do not use
duration to distinguish narrow focus from contrastive focus but use a lower pitch-
min in contrastive focus than in narrow focus, different from adults.

By the age of seven to eight, Mandarin-speaking children are more adult-
like in marking narrow focus than younger children: in addition to adult-like use of
duration, they can also vary pitch span in an adult-like way to distinguish narrow
focus from pre-focus regardless of tone, and to distinguish narrow focus from post-
focus in Tone 2 and Tone 4. At this age, they are adult-like in distinguishing focus
types differing in focal constituent size and contrastivity; namely, they use a longer
duration for words in narrow focus than in broad focus, and they do not prosodically
distinguish narrow focus from contrastive focus.

By the age of ten- to eleven, Mandarin-speaking children become even
more adult-like in marking narrow focus: in addition to adult-like use of duration,
they use pitch span to distinguish focus from post-focus in an adult-like fashion in
all but Tone 1. Age this age, they use a longer duration and a wider pitch span for
words in narrow focus than in broad focus, similar to what adults do in read speech
(e.g., Xu, 1999). In addition, children’s use of pitch-max and pitch-min is still not
fully adult-like by the age of eleven, thus un-adult-like in how they realise the
difference in pitch span between different focus conditions. Further, children,
regardless of age, vary the duration- and pitch-related cues to a greater degree than
adults do.

Summarising the findings on the acquisition of prosodic focus-marking in
Mandarin, we can see that (1) Mandarin-speaking children have acquired an adult-
like use of duration in distinguishing focus from non-focus and from broad focus by
the age of four to five; (2) their use of pitch for focus-marking purposes has started
by the age of four to five, but is still conditioned by tonal category and is not fully
adult-like by the age of eleven. The acquisition of prosodic focus-marking in
Mandarin can thus be characterised as an early mastery of the duration-related cue at
the age of four or five, and an early use but a later mastery of pitch-related cues,
compared to duration.

2.2 The acquisition of prosodic focus-marking in Korean

In adult Korean speakers’ semi-spontaneous production of SOV sentences (Chapter
4), a predominant proportion of the boundaries before the sentence-medial words
(objects) are produced as AP boundaries in each focus condition. Still, focus
conditions are distinguished via the distribution of different types of prosodic
boundaries. To realise narrow focus, Korean speakers use IP boundaries more
frequently before the sentence-medial words and use PW boundaries more
frequently after the sentence-medial words when the words are in narrow focus than
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in pre-focus. They use PW boundaries less frequently before the sentence-medial
words in narrow focus than in post-focus. In other words, speakers usually start a
prosodic phrase from the focal word and dephrase the post-focal word, consistent
with previous descriptions about the effect of narrow focus on read speech (e.g., Jun,
1993, 2011; Oh, 1999). To distinguish broad focus from narrow focus, Korean
speakers use IP boundaries more frequently before and after the sentence-medial
words, and use PW boundaries less frequently after the sentence-medial words when
the words are in broad focus than in narrow focus. In other words, speakers usually
produce the words in a SOV sentence in broad focus as separate APs or IPs. The
phrasing of words in broad focus is thus similar to the phrasing of words in a
‘neutral’ sentence (e.g., H. S. Kim, Jun, Lee, & Kim, 2006) and the phrasing of
words in a focused VP (Jun, Kim, Lee, & Kim, 2006; H. S. Kim et al., 2006) or
short NP (Jun, 2011). To distinguish contrastive focus from narrow focus, Korean
speakers use PW boundaries more frequently after the sentence-medial words in
contrastive focus than in narrow focus. In other words, they dephrase the post-focal
words more frequently in the contrastive focus condition than in the narrow focus
condition.

We further looked into the phonetic variation in the predominant AP-initial
words (objects) in different focus conditions. To realise narrow focus, Korean
speakers produce the AP-initial words with a longer word duration, initial-syllable
duration, and higher pitch-max in narrow focus than in pre-focus and post-focus.
They produce the four-syllable ‘long’ words with a wider pitch span in narrow focus
than in pre-focus. They also produce the words with a higher pitch-min in narrow
focus than in post-focus; that is, they produce the words with a higher pitch register
in narrow focus than in post-focus. In addition, Korean speakers do not vary
duration or pitch to distinguish narrow focus from broad focus or contrastive focus,
despite an earlier observation that Korean speakers produce words with a higher
pitch-max and a longer word duration in narrow focus than in broad focus in read
speech (Y. C. Lee & Xu, 2010).

The analysis of Korean-speaking children (Chapter 3) showed that children
use AP boundaries most frequently before and after the sentence-medial words in
SOV sentences regardless of age group or focus condition. In spite of the overuse of
AP boundaries across focus conditions, children can vary prosodic boundaries to
distinguish narrow focus from non-focus (i.e., pre-focus and post-focus) and the
other two types of focus (i.e., broad focus and contrastive focus) in an adult-like
manner even at the age of four to five. The only evidence of development in terms
of phrasing is that the younger the children are, the less frequently they dephrase the
post-focal words, as compared to the adults. Thus we consider that Korean-speaking
children are adult-like in the use of phrasing/dephrasing (or the varying of phrasal
boundaries) in terms of manner for focus-marking purposes by the age of four to
five, but their use of this cue is not consolidated in terms of frequency even at the
age of ten to eleven.
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With regard to the acquisition of phonetic focus-marking, analysis of the
predominant AP-initial words showed that Korean-speaking children at the age of
four to five do not use any of the phonetic cues to distinguish narrow focus from
pre-focus or post-focus, unlike adults. By the age of seven to eight, they only vary
word duration and initial-syllable duration in an adult-like way to distinguish narrow
focus from post-focus. By the age of ten to eleven, they use word duration and
initial-syllable duration to distinguish narrow focus from both pre-focus and post-
focus, similar to adults. Their use of the pitch-related cues at this age is still limited
to the distinction of narrow focus and post-focus via the pitch-max. Additionally,
Korean-speaking children tend to vary the duration- and pitch-related cues to a
smaller degree than adults do, which is different from our findings on Mandarin-
speaking children. As for the distinction of focus types, Korean-speaking children
do not vary any of the phonetic cues to distinguish narrow focus from broad focus or
contrastive focus, similar to adults.

To sum up, Korean-speaking children can use phrasing in an adult-like
manner for focus-marking purposes by the age of four to five, though they use this
cue with a much lower frequency compared to adults. Further, they do not use
duration- or pitch-related cues to mark focus at this age. At the age of seven to eight,
they use phrasing more frequently than the younger children, and they start to use
duration to mark focus. At the age of ten to eleven, their use of phrasing is even
more frequent, but still not as frequent as adults’ use of phrasing. In addition, they
start to show limited use of pitch for focus-marking at this age. The acquisition of
prosodic focus-marking in Korean can thus be characterised as an early use of the
phonological cue (i.e., phrasing) at the age of four to five, a late use of the phonetic
cues (i.e., duration and pitch) after the age of five, and a later use of pitch than
duration within the phonetic cues.

2.3 The developmental paths to adult-like prosodic focus-marking

Based on the aforementioned findings, we can depict the developmental paths to
adult-like prosodic focus-marking for each language in Table 1.

Table 1: Developmental paths to adult-like prosodic focus-marking

Language Prosodic Age

cues Age 4-5 Age 7-8 Age 10-11
Mandarin Duration Adult-like

Pitch Limited use Conditioned by tones ~ Nearly adult-like
Korean Phrasing Adult-like manner, =~ More frequent Even more frequent

but low frequency

Duration No use Limited use Adult-like

Pitch No use No use Limited use
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As can be seen in Table 1, the primary prosodic focus-marking cues in each
language, i.e., the phonetic cues in Mandarin and the phonological cue in Korean,
are acquired at a similar pace; namely, the use of these cues is present by the age of
four to five, and is gradually consolidated from then on. This path is quite similar to
the acquisition of the primary prosodic focus-marking cues, accentuation and accent
type, in English (e.g., Hornby & Hass, 1970; MacWhinney & Bates, 1978; Wells,
Peppé, & Goulandris, 2004) and Dutch (e.g., A. Chen, 2011a, 2011b; Romeren,
2016).

Regarding the acquisition of the secondary cues, Korean-speaking children
start to use the phonetic cues to distinguish narrow focus from non-focus within one
phonological category (i.e., AP-initial words) after the age of five, that is, later than
they acquire phonological focus-marking (i.e., phrasing). This is similar to previous
findings on the acquisition of phonetic focus-marking within one phonological
category in Dutch (A. Chen, 2009).

In both languages, children acquire the use of duration earlier than the use
of pitch for focus-marking purposes, different from children speaking English
(Wonnacott & Watson, 2008) and Dutch (A. Chen, 2009), who acquire the use of
duration later than the use of pitch for such purposes.

3. Hypotheses and predictions revisited

In Chapter 1, we have proposed four hypotheses and corresponding predictions for
the acquisition of prosodic focus-marking in Mandarin-speaking and Korean-
speaking children. The first two hypotheses and the corresponding predictions were
made based on the fact that the prosodic focus-marking cue, pitch, has lexical
function in Mandarin but not in Korean, and concern the influence of the lexical
function of pitch on the acquisition of the use of pitch for focus-marking purposes.

On the one hand, in Mandarin, the potential difficulty of varying pitch to
mark focus within the limited acoustic space left by tonal realisation may slow down
Mandarin-speaking children’s acquisition of the use of pitch for focus-marking
purposes. However, in Korean, pitch does not have lexical function. Moreover, in
languages in which pitch does not have lexical function, the use of pitch is found to
be acquired earlier than the use of duration for focus-marking purposes (Wonnacott
& Watson, 2008, on English; A. Chen, 2009, on Dutch). Along this line of
consideration, we have proposed Hypothesis I (a) and two predictions, which are
repeated as follows:

Hypothesis T (a): The lexical use of pitch in a language
slows down the acquisition of the use of pitch as a cue to
focus.
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Predictions: Mandarin-speaking children should acquire the
use of pitch later than the use of duration for focus-marking
purposes, whereas Korean-speaking children should acquire
the use of pitch earlier than the use of duration for focus-
marking purposes.

On the other hand, Mandarin-speaking children are competent to control pitch to
realise tones early in life (e.g., Wong, 2012; Wong, Schwartz, & Jenkins, 2005; Zhu,
2002), which may facilitate their acquisition of the use of pitch for focus-marking
purpose. However, Korean-speaking children’s acquisition of the use of pitch for
focus-marking does not benefit from the acquisition of lexical tones. Thus, in
opposition to Hypothesis 1 (a), we have proposed Hypothesis 1 (b) and two
predictions, which are repeated as follows:

Hypothesis 1 (b): The lexical use of pitch in a language
facilitates the acquisition of the use of pitch as a cue to focus.

Predictions: Both Mandarin-speaking and Korean-speaking
children should acquire the use of pitch earlier than the use
of duration for focus-marking purposes (Order of
acquisition), but Mandarin-speaking children acquire the use
of pitch earlier than Korean-speaking children for such
purposes (Rate of acquisition).

We have found that Mandarin-speaking children have fully mastered the use of
duration for focus-marking purposes by the age of four to five. At this age, they
have also started to use pitch for focus-marking purposes for words in certain tones
in an adult-like way, but they have not fully mastered the use of pitch for such
purposes. Hence, Mandarin-speaking children acquire the use of duration earlier
than the use of pitch for focus-marking purposes. This finding is in line with the
prediction of the order of acquisition in Mandarin that stemmed from Hypothesis I
(a) but not the one that stemmed from Hypothesis I (b). Interestingly, the acquisition
of the use of pitch in Mandarin is still earlier than that in Korean, which starts after
the age of eight. This observation is consistent with the prediction concerning the
rate of acquisition of the use of pitch in the two languages that stemmed from
Hypothesis I (b). We thus speculate that Mandarin-speaking children’s early
competence in the use of pitch for lexical purpose induces an early use of pitch for
focus-marking purposes, but does not lead to an early mastery of the use of pitch for
such purpose. They gradually develop their ability to use pitch to mark focus over a
rather long time span, which may be related to the inherent complexity of varying
pitch within the limited acoustic space left by tonal realisation. Therefore, both
Hypotheses I (a) and I (b) are supported to a moderate degree.
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As for the order of acquisition in Korean, we have found that Korean-
speaking children also acquire the use of duration earlier than the use of pitch for
focus-marking purposes, similar to children acquiring Mandarin but different from
children acquiring a West Germanic language (Wonnacott & Watson, 2008, on
English; A. Chen, 2009, on Dutch). This finding contradicts our prediction about the
order of acquisition in Korean, and might be explained from the perspective of input.
Korean-speaking adults show rather limited use of pitch for focus-marking purposes:
they only vary pitch-max but do not (systematically) vary pitch span to mark focus,
and their use of pitch is limited to the distinction between narrow focus and non-
focus. Children may thus have rather limited exposure to phonetic use of pitch for
focus-marking purposes and thus take a long time to acquire the use of pitch for
such purpose. This implies that the acquisition of prosodic focus-marking is not only
conditioned by the prosodic system, but is also influenced by other factors such as
input.

Returning to the research question of whether the lexical use of a prosodic
parameter (i.e., pitch in Mandarin) influences the acquisition of the same parameter
used for focus-marking (Research question I), the answer is “yes”. According to our
findings, the lexical use of pitch in Mandarin influences both the rate and order of
acquisition of the use of pitch for focus-marking, as compared to the acquisition of
the use of the same cue in Korean or to the acquisition of the use of duration in
Mandarin.

The second two hypotheses and the corresponding predictions were made
based on the fact that the phonetic cues are the primary prosodic focus-marking cues
in Mandarin but are the secondary cues in Korean, and concern the influence of the
relative importance of the phonetic cues on the acquisition of the use of these cues
for focus-marking purposes.

On the one hand, Mandarin-speaking children may have abundant exposure
to phonetic use of prosody, whereas Korean-speaking children receive relatively less
exposure to phonetic use of prosody. In view of these, we have proposed Hypothesis
I (a) and a prediction, which are repeated as follows:

Hypothesis II (a): Phonetic focus-marking is acquired early
when it is the primary means of prosodic focus-marking, but
is acquired late when it is a secondary means of prosodic
focus-marking in languages.

Prediction: Mandarin-speaking children should acquire
phonetic focus-marking at an earlier age than Korean-
speaking children.

On the other hand, children may need a similar amount of time to establish the form-
function mapping between prosodic variation and focus in the input, and to develop
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sufficient control of prosodic parameters in production, regardless of their native
language. Thus, opposing Hypothesis II (a), we have proposed Hypothesis II (b) and
a prediction, which are repeated as follows:

Hypothesis II (b): Phonetic use of prosody is equally
demanding for children speaking different languages.

Prediction: = Mandarin-speaking and Korean-speaking
children should acquire phonetic focus-marking at a similar
age.

We have found that Mandarin-speaking children have fully mastered the use of
duration and have started to use pitch to mark focus by the age of five. However,
Korean-speaking children start to use both duration- and pitch-related phonetic
focus-marking cues after the age of five, similar to Dutch-speaking children (A.
Chen, 2009), but different from Mandarin-speaking children. The findings are
consistent with the prediction that stemmed from Hypothesis II (a), but contradict
the prediction that stemmed from Hypothesis II (b). Thus, Hypothesis II (a) is
supported.

Returning to the research question of whether the relative importance of
prosodic focus-marking cues in a language influences the acquisition of these cues
(Research question II), the answer is also positive. According to our findings on
Mandarin and Korean and previous findings on Dutch, the relative importance of the
phonetic focus-marking cues in a language influences the rate of acquisition of these
cues in this language.

This dissertation was carried out to determine how cross-linguistic
differences in prosodic systems and prosodic focus-marking shape the
developmental paths to adult-like prosodic focus-marking. First of all, we have seen
that which prosodic focus-marking means is acquired first in a language depends on
what is the primary prosodic focus-marking means in the language (i.e., the
phonological means in Korean and the phonetic means in Mandarin). Furthermore,
we have seen evidence showing that the presence of lexical use of a prosodic
property in a language influences the rate and route of the acquisition of prosodic
focus-marking in the language. Our findings indicated that the effort involved in
acquiring different prosodic cues in one language (e.g., pitch and duration in
Mandarin) or the same prosodic cue in different languages (e.g., pitch in Mandarin
and Korean) may differ. Last, our findings also suggested that the developmental
path to adult-like prosodic focus-marking is not only shaped by the prosodic system
and prosodic focus-marking system, but can also be influenced by other factors,
such as input (as suggested in Chapter 3 and Chapter 6 of this dissertation), or
children’s other speech competencies, like speaking rate (as suggested in Chapter 5
of this dissertation).
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4. Limitations and directions for future studies

One critical note on this study is that only a relatively small number of speakers per
age group were tested and analysed due to practical constraints. The numbers of
speakers conform to the standard in published studies of prosodic development and
adults’ prosodic focus-marking. Furthermore, our data had large case to condition
ratios (43:1 ~ 46:1 in Chapter 2, 26:1 ~ 46:1 in Chapter 3, 54:1 ~ 67:1 in Chapter 4,
43:1 ~ 134:1 in Chapter 5, and 20:1 ~ 57:1 in Chapter 6), which contributes to the
validity of our analyses. However, the use of a small number of speakers can
increase the risk of Type I errors (i.e., false positives). It can thus be very
meaningful to conduct replication studies with larger sample sizes to check the
generalisability of the current results.

There are also limitations in the way in which our analyses were done. First,
the fixed factors were not included as random slopes in the mixed-effects modelling.
The models without random slopes assum that the effect found for a fixed factor
would be the same for each speaker. This is, however, unlikely to be the case,
especially in the youngest group. Second, the factor focus condition was defined for
each research question separately. Consequently, two of the five focus conditions
were compared in each model, which involved the repeated use of parts of the data.
This violates the principle of ‘ne bis in idem’ (i.e., not using the same data more
than once). Such a violation can lead to over-estimated effects, and thus cast doubt
on the generalisability of the results. Finally, the outcome variables (i.e. pitch- and
duration-related measurements and type of phrsal boundary) can be correlated to
some degree. For example, if a speaker uses pitch span to distinguish narrow focus
from post-focus, he or she may also vary pitch minimum and maximum for the same
purpose. Additional analysis is needed to study how the uses of the different cues
are related and change over time in children.

Regarding directions for future studies, we found that some of the prosodic
cues, such as duration and pitch in Mandarin and phrasing in Korean, are present in
the four-year-olds’ production, indicating that the acquisition of these cues have
started before the age of four. Future studies are thus needed to shed light on the
development in younger children. A major challenge of investigating younger
children is that they can differ substantially in their ability to produce full sentences
in conversations. Thus, suitable elicitation methods need to be developed, taking
into account young children’s tendency to give shortened answers and their limited
short-term memory span.

We also found that children’s use of prosody in focus-marking in
production varies between age groups. However, do children at a certain age use the
same cues to perceive focus as the cues they use in their production? To have a
comprehensive understanding on the acquisition of prosodic focus, future studies
can investigate the perception of prosodic focus in children. Such an investigation
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may also provide evidence for the speculations we have on children’s production.
For example, we found that certain prosodic focus-marking cues are used later in life
than others in production (e.g., the later use of phonetic cues than the phonological
cue in Korean). As mentioned, we speculated that the later acquisition might be at
least partly related to input: children take a longer time to grasp the cues that are less
frequent and less salient to them in the input. However, are discrete phonological
cues more salient than gradient phonetic cues in perception? Do children speaking
different languages differ in their sensitivity to a certain prosodic cue in perception?
Past work on children’s sensitivity to prosodic variation in perception has been
mainly concerned with infants acquiring a Germanic language (e.g., Frota, Butler, &
Vigario, 2014; L. Liu & Kager, 2014), and thus cannot answer our questions. A
study on older children’s perception of prosodic focus may provide us insight into
such questions.
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APPENDICES

Appendix A: Mandarin speakers

Age of . Usable
Speaker Age group testing Gender List sentences™
chadp01 4-to 5-year-old 4;10 F List 1 47 (59%)
chadp02 4-to 5-year-old 4;10 F List 1 38 (48%)

cha4p04 4-to 5-year-old 411
cha4p05 4-to 5-year-old 49
chadp06 4- to 5-year-old 411
cha4p09 4- to 5-year-old 4;6
cha5p02 4- to 5-year-old 5;6
cha5p04 4- to 5-year-old 5;10
cha5p06 4-to 5-year-old 57
cha5p08 4-to 5-year-old 54
cha5p09 4-to 5-year-old 5:6
cha5p13 4-to 5-year-old 5:6
cha7p01 7- to 8-year-old 7:6
cha7p02 7- to 8-year-old 75
cha7p04 7- to 8-year-old 72
cha7p05 7- to 8-year-old 79
cha7p06 7- to 8-year-old 711
cha8p01 7- to 8-year-old 8;2
cha8p03 7- to 8-year-old 83
cha8p04 7- to 8-year-old 8;2
cha8p05 7- to 8-year-old 8;3
cha8p06 7- to 8-year-old 8;3
chalOp01  10-to 11-year-old 10;4
chalOp02  10-to 11-year-old 10;5
chalOp03  10-to 11-year-old 10;1
chalOp04  10-to 11-year-old 10;10
chalOp05  10-to 11-year-old 10;1
chalOp06  10-to 11-year-old 10;4
challp0l  10-to 11-year-old 11;4
challp02  10-to 11-year-old 11,0
challp03  10-to 11-year-old 11,3
challp04  10-to 11-year-old 11;0
challp05  10-to 11-year-old 11;5

List2  28(35%)
List2  38(48%)
List2 53 (66%)
List]  58(73%)
List2  46(58%)
List2 38 (48%)
List2 64 (80%)
List1 49 (61%)
List1  68(85%)
List1 43 (54%)
List2  52(65%)
List2  57(71%)
List2  49(61%)
List1  77(96%)
List1 74 (93%)
List1 70 (88%)
Listl  76(95%)
List2  56(70%)
List2  67(84%)
List2  78(98%)
List]  68(85%)
List1 69 (86%)
Listl 67 (84%)
List2 63 (79%)
List2  72(90%)
List2  75(94%)
List2 80 (100%)
List2  79(99%)
List1 74 (93%)
List] 77 (96%)
List]  68(85%)

O I A e R T B O T o B B B B B B I B e R e IO

3 The percentage in in the bracket indicates the proportion of the number of usable
sentences to the total number of sentences produced by each speaker.
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challp06  10-to 11-year-old 11;4 M List 2 73 (91%)
chaap01 adult 18 F List 2 78 (98%)
chaap02 adult 18 M List 2 78 (98%)
chaap03 adult 19 M List 1 79 (99%)
chaap04 adult 18 M List 2 75 (94%)
chaap05 adult 18 M List2 73 (91%)
chaap06 adult 18 F List2 64 (80%)
chaap07 adult 20 M List 1 65 (81%)
chaap08 adult 20 M List 1 74 (93%)
chaap09 adult 19 F List 1 75 (94%)
chaap10 adult 19 F List 1 73 (91%)
chaap11 adult 19 F List 2 75 (94%)
chaap12 adult 20 F List 1 72 (90%)
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Table 1. Sentences for practice trials

Focus

Session Order condition Subject Verb Object Sentence Word for word gloss
A P1 NF-i  xiao3 xiong2 rengl shul [/NREI¥ST5  [Little bear] throw book
A P2 NF-m  xiao3 gou3 mai2  qiu2  /NA[E]ER  Little dog [bury] ball
A P3 NF-f  xiao3maol  jian3  bi3  /MJiBJ[%E] Little cat cut [pen]
A P4 CF-m  xiao3 tu4 yund  caid  /NR[IE]EE  Little rabbit [transport] vegetable
A P5 BF xiao3 maol  rengl qiu2  [/MiFIER]  [Little cat throw ball]
B P1 NF-i  xiao3 xiong2 jiaol hual [/NAE]HESE [Little bear] water flower
B P2 NF-m  xiao3 gou3  wen2 li2  /N[[E]ZEL Little dog [smell] pear
B P3 NF-f  xiao3maol  tian3  cao3  /NFA[H] Little cat lick [grass]
B P4 CF-m  xiao3 tu4 mai4  shud  /NR[SZ]B  Little rabbit [sell] tree
B P5 BF xiao3 maol ~ wen2 hual  [/MifEIf£] [Little cat smell flower]
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Table 2. List 1 Session A sentences

Sentence Randomised Focus

D order condition Subject Verb Object Sentence  Word for word gloss

1 32 NF-i xiao3 maol rengl  shul [/N3197515 [Little cat] throw book

2 7 NF-i  xiao3 xiong2 rengl qiu2  [/MAE]FIER  [Little bear] throw ball

5 37 NF-i  xiao3 tu4 mai2  shul  [/Mg]HE45  [Little rabbit] bury book

6 2 NF-i xiao3 maol  mai2  qiu2  [MHEER  [Little cat] bury ball

11 12 NF-i xiao3 maol jian3 bi3 [IMii]B34  [Little cat] cut pen

12 22 NF-i xiao3 xiong2 jian3  cai4  [/)NAE]EYSE  [Little bear] cut vegetable

15 27 NF-i xiao3 tud yund  bi3 [’NR)iZ% [Little rabbit] transport pen

16 17 NF-i xiao3 maol  yun4  caid  [/Mi)iE3E  [Little cat] transport vegetable
17 35 NF-m  xiao3 tud rengl  shul INGR[HI)S Little rabbit [throw] book

18 40 NF-m  xiao3 gou3 rengl  qiu2  /PMRI[PI)ER  Little dog [throw] ball
21 25 NF-m  xiao3 maol  mai2 shul  /N[HI]45  Little cat [bury] book
22 10 NF-m  xiao3 tu4 mai2  qiu2  /ME[HE]ER  Little rabbit [bury] ball
27 5 NF-m  xiao3 tu4 jian3 bi3 N %[EH] %  Little rabbit [cut] pen
28 20 NF-m  xiao3 gou3 jian3  caid  /MI[BI)3E  Little dog [cut] vegetable
31 30 NF-m  xiao3 maol  yund4  bi3 /INIE[IZ)Z  Little cat [transport] pen
32 15 NF-m  xiao3 tu4 yund  cai4 /NR[IZ]3E  Little rabbit [transport] vegetable
33 1 NF-f xiao3 xiong2 rengl  shul /NBEFI[HS]  Little bear throw [book]
34 21 NF-f  xiao3 tu4 rengl  qiu2  /MME#I[EK]  Little rabbit throw [ball]
37 6 NF-f  xiao3 gou3 mai2  shul  /NHE[H5]  Little dog bury [book]
38 16 NF-f  xiao3 xiong2 mai2 qiu2  /MAEHI[ER] Little bear bury [ball]
43 26 NF-f xiao3 xiong2  jian3 bi3 /NREBY[ZE]  Little bear cut [pen]
44 31 NF-f  xiao3 tu4 jian3  cai4  /NREBYI[EE] Little rabbit cut [vegetable]
47 36 NF-f  xiao3 gou3 yund  bi3 /NfJIZ[2E]  Little dog transport [pen]
48 11 NF-f  xiao3 xiong2 yun4 cai4  /NABIZ[3¢] Little bear transport [vegetable]
49 13 CF-m  xiao3 gou3 rengl  shul NI Little dog [throw] book
50 38 CF-m  xiao3 maol  rengl qiu2  /ME[#I]ER  Little cat [throw] ball
53 23 CF-m  xiao3 xiong2 mai2 shul  /NAE[HE]HS  Little bear [bury] book
54 18 CF-m  xiao3 gou3 mai2  qiu2  PMHER  Little dog [bury] ball
59 3 CF-m  xiao3 gou3 jian3 bi3 /NFI[B91%  Little dog [cut] pen
60 28 CF-m  xiao3 maol  jian3  cai4  /M[BY]3Z Little cat [cut] vegetable
63 33 CF-m  xiao3 xiong2 yun4 bi3 /NBE[IZ])2  Little bear [transport] pen
64 8 CF-m  xiao3 gou3 yund  cai4 /NfI[IE)3E  Little dog [transport] vegetable
65 19 BF xiao03 maol rengl  shul [/Iii435]  [Little cat throw book]
66 29 BF xiao3 xiong2 rengl qiu2  [/MAEYIER]  [Little bear throw ball]
69 34 BF xiao3 gou3 mai2  shul  [/MfgHE45]  [Little dog bury book]
70 14 BF xiao03 maol mai2  qiu2 [/IAHEER]  [Little cat bury ball]
75 9 BF xia03 maol jian3 bi3 [/Iii8928]  [Little cat cut pen]
76 39 BF xiao3 xiong2 jian3  cai4 [/NEEBYSZ]  [Little bear cut vegetable]
79 24 BF xiao3 gou3 yund  bi3 [’Miz%E] [Little dog transport pen]
80 4 BF xiao3 maol  yund4  cai4  [/MfiiE3g] [Little cat transport vegetable]
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Sentence

Randomised

Focus

D order condition Subject Verb Object Sentence Word for word gloss

83 52 NF-i xiao3 gou3 jiaol  cao3  [/MA)FEE  [Little dog] water grass
84 72 NF-i xiao3 tud jiaol  shud  [/NR]FEM  [Little rabbit] water tree
87 57 NF-i  xiao3 xiong2 wen2 cao3 [/MNEE]MIEL [Little bear] smell grass
88 42 NF-i xiao3 gou3 wen2  shud4  [/MA]EIRS  [Little dog] smell tree
89 47 NF-i xiao3 gou3 tian3  hual  [/M)ERfE  [Little dog] lick flower
90 67 NF-i xiao3 tud tian3 1i2 ["NR]ERZL  [Little rabbit] lick pear
93 77 NF-i  xiao3 xiong2 mai4 hual [/MNBE]SEAE [Little bear] sell flower
94 62 NF-i  xiao3 gou3 mai4 2 [/M]sEZEL  [Little dog] sell pear

99 60 NF-m  xiao3 xiong2  jiaol  cao3  /NAE[HE]%L  Little bear [water] grass
100 75 NF-m  xiao3 maol jiaol  shud  /NJHE[BEIR  Little cat [water] tree
103 55 NF-m  xiao3 gou3 wen2 cao3 /MA[[E]E Little dog [smell] grass
104 50 NF-m  xiao3 xiong2  wen2 shu4 /NRE[[EI]# Little bear [smell] tree
105 70 NF-m  xiao3 xiong2  tian3  hual /NRE[#R]4E Little bear [lick] flower
106 65 NF-m  xiao3 maol tian3 2 /ME[#FRIZL Little cat [lick] pear

109 80 NF-m  xiao3 gou3 mai4  hual  /MJ[SZ]7E  Little dog [sell] flower
110 45 NF-m  xiao3 xiong2  mai4 1i2 /NBE[SE])ZE  Little bear [sell] pear
115 41 NF-f xia03 maol jiaol cao3  /IMIFE[H] Little cat water [grass]
116 66 NF-f xiao3 gou3 jiaol  shud  /NFJBE[M]  Little dog water [tree]
119 46 NF-f xiao3 tud wen2  cao3  /NRIAI[H] Little rabbit smell [grass]
120 61 NF-f xiao3 maol wen2  shud  /NEEI[H]  Little cat smell [tree]
121 51 NF-f xia03 maol tian3  hual  /NER[{E] Little cat lick [flower]
122 76 NF-f  xiao3 gou3 tian3 2 /MEFR[EY]  Little dog lick [pear]
125 56 NF-f  xiao3 tu4 mai4  hual  /NESE[fE] Little rabbit sell [flower]
126 71 NF-f  xiao3 maol mai4 1i2 /NIESE[BL]  Little cat sell [pear]

131 58 CF-m  xiao3 tu4 jiaol  cao3  /NR[FE]E  Little rabbit [water] grass
132 48 CF-m  xiao3 xiong2  jiaol  shud  /NRE[FR]M Little bear [water] tree
135 73 CF-m  xiao3 maol wen2  cao3  /PME[H]HE  Little cat [smell] grass
136 53 CF-m  xiao3 tu4 wen2  shu4 /MR Little rabbit [smell] tree
137 63 CF-m  xiao3 tu4 tian3  hual  /MR[FR]ME  Little rabbit [lick] flower
138 78 CF-m  xiao3 xiong2  tian3 1i2 /NRE[FR]ZL  Little bear [lick] pear
141 68 CF-m  xiao3 maol mai4  hual  /M[SZ]FE  Little cat [sell] flower
142 43 CF-m  xiao3 tu4 mai4 2 /Mg[3E])EL  Little rabbit [sell] pear
147 69 BF xiao3 tu4 jiaol  cao3  [/MRPEEL] [Little rabbit water grass]
148 44 BF xiao3 gou3 jiaol  shud  [/MfUEER] [Little dog water tree]
151 64 BF xiao3 xiong2  wen2 cao3 [/MNAE[AEL] [Little bear smell grass]
152 79 BF xiao3 tud wen2  shud  [/MEEM]  [Little rabbit smell tree]
153 74 BF xiao3 tu4 tian3  hual  [/NMg#RfE] [Little rabbit lick flower]
154 59 BF xiao3 gou3 tian3 i2  [/MuFREY]  [Little dog lick pear]

157 54 BF xiao3 xiong2 ~ mai4  hual [/NAESEAE] [Little bear sell flower]
158 49 BF xiao3 tu4d mai4 2 [/MR3EFY]  [Little rabbit sell pear]
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Table 4. List 2 Session A sentences

Sentence

Randomised

Focus

D order condition Subject Verb Object Sentence Word for word gloss

3 112 NF-i xiao3 gou3 rengl bi3 [/Ma193%  [Little dog] throw pen

4 92 NF-i  xiao3 tu4 rengl  cai4  [/MR]YISE  [Little rabbit] throw vegetable
7 102 NF-i xiao3 xiong2  mai2 bi3 [’NREJHEZE  [Little bear] bury pen

8 82 NF-i xiao3 gou3 mai2  cai4  [/MAJHESE [Little dog] bury vegetable
9 87 NF-i  xiao3 gou3  jian3  shul  [/ME]8YF  [Little dog] cut book

10 107 NF-i xiao3 tud jian3  qiu2  [/MR]EIER [Little rabbit] cut ball

13 97 NF-i xiao3 xiong2 yun4  shul  [/NAEJIES [Little bear] transport book
14 117 NF-i xiao3 gou3 yund  qiu2  [/MaJigEk [Little dog] transport ball

19 115 NF-m  xiao3 xiong2 rengl bi3 /NBE[HH)2E  Little bear [throw] pen

20 90 NF-m  xiao3 maol  rengl cai4  /NJ[#1)3% Little cat [throw] vegetable
23 120 NF-m  xiao3 gou3 mai2 bi3 /NA[HE]%  Little dog [bury] pen

24 95 NF-m  xiao3 xiong2 mai2  cai4  /NRE[HE]SE  Little bear [bury] vegetable
25 110 NF-m  xiao3 xiong2 jian3 shul /NRE[BY]H  Little bear [cut] book

26 100 NF-m  xiao3 maol  jian3  qiu2  /M[BJ]ER Little cat [cut] ball

29 105 NF-m  xiao3 gou3 yund  shul  /MA[IE]H  Little dog [transport] book
30 85 NF-m  xiao3 xiong2 yun4  qiu2  /MAE[IZ]ERK Little bear [transport] ball
35 96 NF-f xiao3 maol rengl bi3 /INH[2E]  Little cat throw [pen]

36 101 NF-f  xiao3 gou3 rengl  cai4  /MAI[EE]  Little dog throw [vegetable]
39 86 NF-f  xiao3 tu4 mai2 bi3 /NEE[%E]  Little rabbit bury [pen]

40 106 NF-f  xiao3 maol  mai2  caid  /NEHE[EE] Little cat bury [vegetable]
41 116 NF-f xiao3 maol jian3 shul /NABI[5]  Little cat cut [book]

42 91 NF-f  xiao3 gou3  jian3  qiu2  /MEI[ER] Little dog cut [ball]

45 81 NF-f  xiao3 tu4 yund  shul  /NRIZ[F5] Little rabbit transport [book]
46 111 NF-f  xiao3 maol  yund  qiu2  /MIE[EK] Little cat transport [ball]

51 98 CF-m  xiao3 tu4 rengl bi3 INRIAHZE  Little rabbit [throw] pen

52 88 CF-m  xiao3 xiong2 rengl  cai4  /DNAE[FI]2E  Little bear [throw] vegetable
55 93 CF-m  xiao3 maol  mai2 bi3 /NAE[3E]%  Little cat [bury] pen

56 118 CF-m  xiao3 tu4 mai2  cai4  /NR[HE]ZE  Little rabbit [bury] vegetable
57 83 CF-m  xiao3 tu4 jian3 shul /N[BY]F  Little rabbit [cut] book

58 113 CF-m  xiao3 xiong2 jian3  qiu2  /NEE[BY]EK Little bear [cut] ball

61 108 CF-m  xiao3maol  yun4  shul  /Ni[iZ]15 Little cat [transport] book
62 103 CF-m  xiao3 tu4 yund  qiu2  /NMR[ig]ER  Little rabbit [transport] ball
67 109 BF xiao3 tud rengl bi3 [/NMr#5%€] [Little rabbit throw pen]

68 84 BF xiao3 gou3 rengl  cai4  [/Ma¥53E]  [Little dog throw vegetable]
71 104 BF xiao3 xiong2  mai2 bi3 [/NEEHEZE]  [Little bear bury pen]

72 114 BF xiao3 tu4 mai2  cai4  [/NMidE3E]  [Little rabbit bury vegetable]
73 94 BF xiao3 tu4 jian3 shul [/MigBY45] [Little rabbit cut book]

74 119 BF xiao3 gou3  jian3  qiu2  [/MAETEK] [Little dog cut ball]

77 99 BF xiao3 xiong2 yun4  shul  [/MNA&izH3] [Little bear transport book]
78 89 BF xiao3 tud yund  qiu2  [/M#IZEK] [Little rabbit transport ball]
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Sentence

Randomised

Focus

D order condition Subject Verb Object Sentence Word for word gloss

81 152 NF-i xiao3 maol jiaol  hual  [/MJfi]Zé4E  [Little cat] water flower
82 127 NF-i  xiao3 xiong2 jiaol i2  [/NEE]HEAL  [Little bear] water pear
85 157 NF-i xiao3 tu4 wen2 hual [/Mg]ETE [Little rabbit] smell flower
86 122 NF-i xiao3 maol  wen2 1i2 /M1 %L [Little cat] smell pear

91 137 NF-i xia03 maol tian3  cao3  [/MIE]FREL  [Little cat] lick grass

92 147 NF-i xiao3 xiong2 tian3  shud  [/NEE]ERI  [Little bear] lick tree

95 142 NF-i  xiao3 tu4 mai4  cao3 [/MR]SZE  [Little rabbit] sell grass
96 132 NF-i xiao3 maol mai4  shud  [PIE1SER [Little cat] sell tree

97 135 NF-m  xiao3 tud jiaol  hual  /NR[IE]AE  Little rabbit [water] flower
98 130 NF-m  xiao3 gou3 jiaol 1i2 INFI[BE)AL  Little dog [water] pear
101 150 NF-m  xiao3 maol wen2  hual /NE[[E]fE Little cat [smell] flower
102 155 NF-m  xiao3 tud wen2 1i2 /NMR[E]ZL  Little rabbit [smell] pear
107 125 NF-m  xiao3 tu4 tian3  cao3  /MR[FR]EL  Little rabbit [lick] grass
108 145 NF-m  xiao3 gou3 tian3  shud  /NFJ[ER]IF  Little dog [lick] tree

111 160 NF-m  xiao3 maol mai4  cao3  /P[IZ]EE  Little cat [sell] grass

112 140 NF-m  xiao3 tu4 mai4  shud  /PNR[SZ]B  Little rabbit [sell] tree
113 121 NF-f xiao3 xiong2 jiaol  hual  /NEEVE[1E] Little bear water [flower]
114 146 NF-f  xiao3 tud jiaol 2 /MiBE[AL]  Little rabbit water [pear]
117 126 NF-f xiao3 gou3 wen2  hual  /ME[{E] Little dog smell [flower]
118 141 NF-f xiao3 xiong2  wen2 1i2 /NEER[AY]  Little bear smell [pear]
123 131 NF-f xiao3 xiong2 tian3  cao3  /MNREFR[HE] Little bear lick [grass]
124 151 NF-f  xiao3 tu4 tian3  shud4  /NEFF[H]  Little rabbit lick [tree]
127 156 NF-f  xiao3 gou3 mai4  cao3  /MJSE[EL] Little dog sell [grass]
128 136 NF-f  xiao3 xiong2 mai4  shu4 /NRESE[#] Little bear sell [tree]

129 133 CF-m xiao3 gou3 jiaol  hual  /MMJ[E]4E  Little dog [water] flower
130 148 CF-m  xiao3 maol jiaol 1i2 /NH[BE]ZY  Little cat [water] pear
133 153 CF-m  xiao3 xiong2 wen2 hual /NAE[JHI]{E Little bear [smell] flower
134 138 CF-m  xiao3 gou3 wen2 1i2 /NA[E]EL  Little dog [smell] pear
139 123 CF-m  xiao3 gou3 tian3  cao3  /M[ER]HE  Little dog [lick] grass
140 143 CF-m  xiao3 maol  tian3  shud  /NI[FR]F  Little cat [lick] tree

143 158 CF-m  xiao3 xiong2 mai4 cao3 /MHE[SZ]®E  Little bear [sell] grass
144 128 CF-m  xiao3 gou3 mai4  shu4  /MI[SEIRE Little dog [sell] tree

145 139 BF xiao3 maol jiaol  hual  [/MJipef€] [Little cat water flower]
146 144 BF xiao3 xiong2 jiaol 2 [/MBEFEZY] [Little bear water pear]
149 159 BF xiao3 gou3 wen2  hual  [/METE] [Little dog smell flower]
150 134 BF xiao3 maol wen2 1i2 [/IAiEAY]  [Little cat smell pear]
155 129 BF xia03 maol tian3  cao3  [/MiFRE] [Little cat lick grass]
156 149 BF xiao3 xiong2 tian3  shud4  [/NEEFRM] [Little bear lick tree]

159 154 BF xiao3 gou3 mai4  cao3  [/MiSZEL] [Little dog sell grass]
160 124 BF Xiao3 maol mai4  shud  [/MSER]  [Little cat sell tree]
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Appendix C: Korean speakers

Speaker Age group ::sg;::gf Gender  Usable sentences
kadp03 4-to 5-year-old 4;10 M 39 (65%)
kadp07 4- to S-year-old 411 M 34 (57%)
ka5p04 4- to S-year-old 5;10 F 34 (57%)
ka5p05 4- to S-year-old 59 M 48 (80%)
ka5p06 4- to 5-year-old 50 F 37 (62%)
kaSp08 4- to 5-year-old 55 M 38 (63%)
ka7p01 7- to 8-year-old 7;10 F 55(92%)
ka7p02 7- to 8-year-old 79 F 42 (70%)
ka7p03 7- to 8-year-old 77 F 35 (58%)
ka7p04 7- to 8-year-old 74 F 40 (67%)
ka8p01 7- to 8-year-old 80 F 41 (68%)
ka8p02 7- to 8-year-old 80 M 40 (67%)
ka8p03 7- to 8-year-old &10 F 47 (78%)
ka8p04 7- to 8-year-old ;10 M 35 (58%)
kalOp0l  10-to 11-year-old 10;9 F 50 (83%)
kalOp02  10-to 11-year-old 10;9 M 55(92%)
kalOp03  10-to 11-year-old 10;3 M 42 (70%)
kalOp05  10-to I1-year-old  10;11 F 39 (65%)
kalOp06  10-to 11-year-old 10;9 F 55(92%)
kalOp07  10-to 11-year-old 10;6 M 49 (82%)
kallp03  10-to l1-year-old  11;11 M 45 (75%)
kallp04  10-to 11-year-old 1151 F 49 (82%)
kaap05 adult 25 F 56 (93%)
kaap08 adult 19 F 53 (88%)
kaap13 adult 23 M 53 (88%)
kaap14 adult 25 F 48 (80%)
kaap15 adult 23 F 55(92%)
kaap16 adult 22 F 53 (88%)
kaap18 adult 27 F 56 (93%)
kaap19 adult 28 M 58 (97%)
kaap20 adult 25 M 50 (83%)
kaap21 adult 25 M 54 (90%)
kaap22 adult 23 M 60 (100%)
kaap23 adult 26 M 57 (95%)
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Appendix D: Korean sentences

Table 1. Sentences for practice trials
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Focus

Subject

Object

Verb

Session  Order condition IPA IPA IPA Sentence Word for word gloss
A Pl NF-i komi phalil kilja = [Bear] arm draw
A P2 NF-m keka p*anil mantfa W7t 2] MR Dog [bread] touch
A P3 NF-f soka alil tehatea A7 AE [ROHR Cow egg [look for]
A P4 CF-m teuka palil mantfa FoHE2) MR Rat [foot] touch
A P5 BF mali pulil kilja [Z0] 22 188 [Horse fire draw]
B P1 NF-i komi kututilil kilja [F0l] *+5=2 12{8  [Bear] shoes draw
B P2 NF-m mali k*amakwilil mantfa 20| [0t E] ML Horse [crow] touch
B P3 NF-f teuka kapantilil tehatea  F| 7} 7SS [ZOHR  Rat bags [look for]
B P4 CF-m soka kituntilil mantfa  A7H[7|SE2] UM  Cow [pillars] touch
B P5 BF keka ankjantilil kilja [PH7t ¢+HE2 12{8Q] [Dog glasses draw]
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Table 2. Session A sentences (with two-syllable target words)

Orll%nal Ral:i(;:l:sed col:::lcizin Sl;l}))]:ct OIblfle:t \17;11‘:) Sentence Word for word gloss
1 2 NF-i keka palil kilja [7H7H &2 3B8{2  [Dog] foot draw
2 6 NF-i teuka pilil kilja [¥7H HIE 2242  [Rat] rain draw
3 11 NF-i komi pulil  mantfa [EO[]2& WXL  [Bear] fire touch
4 26 NF-i mali pralil  mantfa [ZO]EE TFX{L  [Horse] arm touch
5 16 NF-i soka p*anil  tehatea [A7H WS &0l  [Cow] bread look for
6 21 NF-i keka alil tehatea  [7H7H] &2 HOIR  [Dog] egg look for
7 19 NF-m teuka palii  mantfa F|7F[ES] AKX  Rat[foot] touch
8 14 NF-m komi pilii  mantfa ZO|[HIE]BXL  Bear [rain] touch
9 29 NF-m mali pulil  tehatea ZO|[E2]%O0I2  Horse [fire] look for
10 24 NF-m soka pralil  tehatea ATZH[EZS]E0I2  Cow [arm] look for
11 4 NF-m keka p*apil  kilja W7t [E]22{R  Dog [bread] draw
12 9 NF-m teuka alil kilja F7H[€E]38{2  Rat[egg] draw
13 5 NF-f komi palil  tehatea ZO| WS [EOHE  Bear foot [look for]
14 10 NF-f mali pilil tehatea  2FO| HIE [30HL  Horse rain [look for]
15 20 NF-f soka pulil kilja A7 28382  Cow fire [draw]
16 15 NF-f keka phalil kilja W7 HE[32d]R  Dogarm [draw]
17 1 NF-f teuka p*anil mantfa  F|7F WS [TFX{]L  Rat bread [touch]
18 25 NF-f komi alil mantfa =O0| L2 [PK{]L  Bear egg [touch]
19 22 CF-m mali palil kilja 2ol (&S] 3842  Horse [foot] draw
20 12 CF-m soka pilil kilja 27b[HIE] 3842  Cow [rain] draw
21 7 CF-m keka pulil  mantfa IH7F[EE]BtML  Dog [fire] touch
22 17 CF-m teuka phalil  mantfx F|7H[EES] AL Rat[arm] touch
23 27 CF-m komi p*anil  tehatea FZO|[W2]EO0I2  Bear [bread] look for
24 3 CF-m mali alil tehatea  ZFO|[YS]B0FR2  Horse [egg] look for
25 30 BF soka palii  mantfa [A7}YE KAL)  [Cow foot touch]
26 23 BF keka pilili  mantfa [7H7} HIE PXL]  [Dog rain touch]
27 13 BF teuka pulil  tehatea [F7F ES &0}2]  [Rat fire look for]
28 8 BF komi pralil  tehatea [HO| EE &0LR2]  [Bear arm look for]
29 18 BF mali p*anil kilja [HO|®S J84R]  [Horse bread draw]
30 28 BF soka alil kilja (&7t S 3842]  [Cow egg draw]
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Table 3. Session B sentences (with four-syllable target words)

Orlﬁ;nal Rar;i(;rgsed coi(ail:iin Sl;l}));:ct OII;‘)'ZN \17;11‘:) Sentence Word for word gloss
31 37 NF-i keka kapantilil kilja [PH7h 7ttE& O2{8  [Dog] bags draw
32 32 NF-i teuka kituntilil kilja [FI7H 7§52 1848 [Rat] pillars draw
33 42 NF-i komi kututilil mantfs [H0|] FFE2 BPH R  [Bear] shoes touch
34 47 NF-i mali khatitilil mantfa [ZO|]7IESS UMK  [Horse] cards touch
35 57 NF-i soka k*amakwilil ~ tehatea  [A7} 7tOFHE ROLR  [Cow] crow look for
36 52 NF-i keka ankjantili  tehatea  [ZH7F) QASS HOtR  [Dog] glasses look for
37 45 NF-m teuka kapantilil mantfa  F|7t[7IHS2] M2 Rat[bags] touch
38 55 NF-m komi kituptilil ~ mantfa FO|[7|SES] M  Bear [pillars] touch
39 50 NF-m mali kututilil tehatea 0| [TFS2]XO0I2  Horse [shoes] look for
40 35 NF-m soka khatitilil tehatea A7t [FFESS]&0t2  Cow [cards] look for
41 60 NF-m keka k*amakwilil  kilja 0W7F [(tEHHE]1 3848 Dog [crow] draw
42 40 NF-m teuka ankjantili kilja FIL[2tEE2]) 2882  Rat[glasses] draw
43 31 NF-f komi kapantilil tehatca  =O| 7MY S [R0HLR  Bear bags [look for]
44 41 NF-f mali kituntilil tehatea 0| 7| S =S [R0H 2  Horse pillars [look for]
45 46 NF-f soka kututilil kilja 27t FEES[A2]8  Cow shoes [draw]
46 56 NF-f keka khatitilil kilja W7t ZEEE2 [A8{]8  Dog cards [draw]
47 51 NF-f teuka k*amakwilil mantfa  F/7} 7t0FYE [TH]2  Rat crow [touch]
48 36 NF-f komi ankjaptili ~ mantfa HZO0| AHAES [THM]R  Bear glasses [touch]
49 43 CF-m mali kapantilil kilja LO| [7IHE2]3212  Horse [bags] draw
50 53 CF-m soka kituntilil kilja 2T4[71SE2]1 288  Cow [pillars] draw
51 33 CF-m keka kututilil mantfa {7t [TFFE2] M2 Dog [shoes] touch
52 58 CF-m teuka khatitilil mantfa  F|7t[FIES2] XML  Rat[cards] touch
53 48 CF-m komi k*amakwilil tehatea  &=O| [7t0HE] 20t  Bear [crow] look for
54 38 CF-m mali ankjaptili  tetatea  LO| [QHAS 2] ROFR  Horse [glasses] look for
55 59 BF soka kapantilil mantfa [2&7t7PHES THH L] [Cow bags touch]
56 39 BF keka kituntilil mantfa  [H7F 7| SE2 TN L] [Dog pillars touch]
57 54 BF teuka kututilil tehatea  [F]7t TFE== 0FR]  [Rat shoes look for]
58 44 BF komi khatitilil tehatea [HO| 7FES S H0tR]  [Bear cards look for]
59 34 BF mali k*amakwilil  kilja [ZO| 7tOtHE O2{8] [Horse crow draw]
60 49 BF soka ankjantili kilja [&7FQHHE2 08{Q] [Cow glasses draw]
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SAMENVATTING

In gesproken communicatie maken sprekers nieuwe informatie doorgaans
prominenter dan informatie die al bij de toehoorder bekend is. De nieuwe informatie
staat bekend als de “focus” van de zin. Het accuraat markeren van focus door
sprekers kan toehoorders ondersteunen bij een efficiénte verwerking van de
gecommuniceerde informatie en is dus nuttig bij het begrijpen van gesproken taal.
Focusmarkering is daarmee een belangrijke vaardigheid die kinderen moeten
verwerven in de context van taalontwikkeling. Deze dissertatie is een cross-
linguistisch onderzoek naar hoe Mandarijnsprekende en Seoul-Koreaanssprekende
kinderen de capaciteit ontwikkelen voor focusmarkering in hun spraakproductie.

We hebben gekozen voor Mandarijn en Koreaans in dit onderzoek omdat
deze twee talen typologisch verschillen in hun prosodische systemen en prosodische
focusmarkering. Wat betreft de prosodische systemen verschillen Mandarijn en
Koreaans in de lexicale contrastiviteit van toonhoogte. Het Mandarijn gebruikt
toonhoogte om woorden van elkaar te onderscheiden, en het lexicale gebruik van
toonhoogte gaat samen met het gebruik van toonhoogte op zinsniveau. Het Koreaans
maakt daarentegen geen lexicaal onderscheid in toonhoogte. Wat betreft prosodische
focusmarkering is er een verschil in primaire prosodische kenmerken tussen de twee
talen. Het Mandarijn gebruikt enkel fonetische kenmerken om focus te markeren.
Preciezer gezegd: eigenschappen van de prosodie zoals duur, toonhoogte en
intensiteit worden enkel gradueel verhoogd of verlaagd, zonder dat dit leidt tot een
verandering van de fonologische categorie. Anderzijds gebruikt het Koreaans zowel
fonologische middelen (i.e. prosodische frasering) als fonetische middelen (i.e.
graduele variatie in duur, toonhoogte en intensiteit binnen één fonologische
categorie) om focus te markeren, waarbij de fonologische middelen het meest
gebruikt worden. Gegeven de genoemde verschillen tussen het Mandarijn en
Koreaans qua prosodische systemen en prosodische focusmarkering, was onze
overkoepelende onderzoeksvraag hoe die verschillen invloed hebben op de
ontwikkeling tot een met volwassenen overeenkomstige manier van focusmarkering
bij Mandarijnsprekende en Koreaanssprekende kinderen. Om op deze vraag in te
gaan hebben we parallele studies verricht naar de verwerving van prosodische
focusmarkering bij Mandarijn en Koreaanssprekende kinderen.

In hoofdstuk 1 beschrijven we de onderzoeksmotivatie, stellen we
onderzoeksvragen (sectie 2), geven we een overzicht van achtergrondliteratuur
(secties 3, 4 en 5), en opperen we hypotheses en voorspellingen (sectie 6).

De studies naar prosodische focusaanduiding bij Mandarijn- en
Koreaanssprekende kinderen en controlegroepen van volwassenen worden
gerapporteerd in hoofdstuk 2 tot en met hoofdstuk 6 in de vorm van een reeks op
zichzelf staande artikelen.

Hoofdstuk 2 betreft het gebruik van prosodie voor focusmarkering door
Mandarijnsprekende volwassenen in semi-spontane spraak. Het doel van dit
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hoofdstuk is om de doelvorm van prosodische focusaanduiding weer te geven die
Mandarijnsprekende kinderen worden geacht te verwerven. We hebben een plaatjes-
matching-taak gebruikt om semi-spontane spraakproducties van korte zinnen in
verschillende focusomstandigheden op te wekken bij de participanten (Dezelfde
methode van spraakelicitatie is ook in de andere hoofdstukken gebruikt). We vonden
in deze studie dat nauwe focus gerealiseerd wordt met een langere duur en een
grotere spreidingsbreedte van de toonhoogte dan non-focus, zoals dat ook is
bevonden voor voorgelezen spraak in het Mandarijn. Nauwe focus wordt niet
onderscheiden van contrastieve focus, wat afwijkt van de bevindingen voor
voorgelezen spraak. In het Mandarijn zijn nauwe focus en non-focus dus duidelijk
prosodisch verschillend van elkaar, en zijn de onderlinge verschillen tussen de
verscheidene focustypes groter bij voorgelezen spraak dan bij semi-spontane spraak.
Hoofdstuk 3 onderzoekt hoe kinderen prosodische focusmarkering
verwerven in het Mandarijn. Met behulp van het plaatjes-matching-spel wekten we
de semi-spontane productie op van zinnen met diverse focusomstandigheden bij
kinderen in de leeftijd van vier tot elf. We vonden dat Mandarijnsprekende kinderen
in de leeftijd van vier tot vijf sommige toonhoogte-gereclateerde kenmerken
gebruiken voor sommige tonen, en duur voor alle tonen, op een aan volwassenen
gelijkende manier. Hun gebruik van toonhoogte-gerelateerde kenmerken is op
elfjarige leeftijd nog niet hetzelfde als bij volwassenen. Daarnaast zijn ze gelijkend
aan volwassen in het gebruik van duur om nauwe en wijde focus van elkaar te
onderscheiden op vier- tot vijfjarige leeftijd, maar pas gelijkend aan volwassenen in
het niet gebruiken van het toonhoogte-gerelateerde kenmerk pitch-max voor dit doel
op zeven- tot achtjarige leeftijd. De latere verwerving van toonhoogte-gerelateerde
kenmerken kan te maken hebben met het gebruik van toonhoogte voor lexicale
doeleinden, en de verschillen in het gebruik van toonhoogte voor de verschillende
tonen kan worden verklaard door verschillen in hoe makkelijk het is om te variéren
in toonhoogte-gerelateerde parameters zonder de tonale identiteit te veranderen.
Hoofdstuk 4  bespreekt het gebruik van het fonologische
focusmarkeringskenmerk van frasering door Koreaanssprekende volwassenen, en
daarnaast hun gebruik van duur- en toonhoogte-gerelateerde fonetische kenmerken
voor focusmarkering. Het streven van dit hoofdstuk is om de doelvorm van
prosodische focusmarkering weer te geven die Koreaanssprekende kinderen worden
geacht te verwerven. We hebben de semi-spontane spraakproductie opgewekt van
zinnen in het Koreaans onder diverse focusomstandigheden. Wat betreft
fonologische focusmarkering gebruiken volwassen sprekers van het Koreaans
prosodische frasering om nauwe focus te onderscheiden van non-focus (i.e. pre-
focus en post-focus) en van twee andere typen focus (namelijk wijde focus en
contrastieve focus). Wat betreft fonetische focusmarkering gebruikten de sprekers
bij Accentual Phrase-initi€le woorden voor nauwe focus ten opzichte van non-focus
een langere woordduur, langere duur van de woord-initi€le syllabe en een hogere
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maximale toonhoogte. Ze maakten in hun gebruik van fonetische kenmerken geen
onderscheid tussen nauwe focus tegenover wijde focus of contrastieve focus.

Hoofdstuk 5 onderzoekt hoe kinderen het gebruik van prosodische frasering
voor focusmarkering verwerven in het Seoul Koreaans. We hebben semi-spontane
spraakproductie onder diverse focusomstandigheden opgewekt bij kinderen in de
leeftijd van vier tot elf. We vonden in deze studie dat Seoul Koreaanssprekende
kinderen prosodische frasering gebruiken om nauwe focus te onderscheiden van
non-focus (i.e. pre-focus en post-focus) en van twee andere typen focus (namelijk
wijde focus en contrastieve focus) vanaf vier- of vijfjarige leeftijd, wat aangeeft dat
dit fonologische focusmarkeringskenmerk al op vroege leeftijd wordt gebruikt in het
Seoul Koreaans, vergelijkbaar met de vroege verwerving van taalspecificke
fonologische focusmarkeringscues in veel andere talen. We vonden verder dat het
gebruik van prosodische frasering bij Seoul Koreaanssprekende kinderen minder
frequent is dan bij Seoul Koreaanssprekende volwassenen, vooral op jonge leeftijd.
Het minder frequente gebruik van dit kenmerk door kinderen kan samenhangen met
hun lagere spreeksnelheid, vergeleken met volwassenen.

Hoofdstuk 6 bekijkt hoe Seoul Koreaanssprekende kinderen het gebruik
van duur- en toonhoogte-gerelateerde fonetische kenmerken voor focusmarkering
verwerven wanneer prosodische frasering geen rol speelt bij de focusmarkering. We
hebben een subset van de zinnen gebruikt die waren opgewekt bij
Koreaanssprekende kinderen en volwassenen in hoofdstuk 4 en hoofdstuk 5. We
hebben de doelwoorden geanalyseerd die werden gerealiseerd als Accentual Phrase-
initiéle woorden, om te zien of kinderen op dezelfde manier als volwassenen
fonetische kenmerken kunnen variéren om verschillende focustypen van elkaar te
onderscheiden. We vonden dat Koreaanssprekende kinderen duur beginnen te
gebruiken om nauwe focus te markeren vanaf zevenjarige leeftijd, en dat ze dit op
een aan volwassenen gelijkende manier doen op tien- of elfjarige leeftijd. Anderzijds
beginnen ze pas op tien- tot elfjarige leeftijd in beperkte mate toonhoogte te
gebruiken bij het markeren van nauwe focus. Net als volwassenen variéren ze duur
en toonhoogte niet om nauwe focus te onderscheiden van wijde focus of contrastieve
focus. Deze resultaten laten zien dat Seoul Koreaanssprekende kinderen fonetische
focusmarkeringen binnen een fonologische categorie later verwerven dan
fonologische focusmarkering, net als Nederlandssprekende kinderen. Van de
fonetische focusmarkeringskenmerken verwerven Koreaanssprekende kinderen het
gebruik van duur sneller dan het gebruik van toonhoogte, net als
Mandarijnsprekende kinderen, maar anders dan Nederlandssprekende kinderen. Dit
resultaat suggereert dat de verwerving van het gebruik van toonhoogte voor
focusmarkeringsdoeleinden niet alleen afhangt van de lexicale contrastiviteit van
toonhoogte.

Ten slotte geven we in hoofdstuk 7 een overzicht van de hoofdbevindingen,
en grijpen we terug op de hypotheses, voorspellingen en onderzoeksvragen uit
hoofdstuk 1 door te bespreken hoe cross-linguistische verschillen in prosodische



228  Samenvatting

systemen en prosodische focusmarkeringen invloed hebben op de verwerving van
focusmarkering in het Mandarijn en Koreaans, en suggereren we richtingen voor
vervolgonderzoek.
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