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boundary, which would allow listeners to immediately take
over a speaking turn. Previous work has shown that these presignals could be lexical or syntactic in nature [2], and they
indeed could be prosodic (auditory and visual) as well. The
current study presents a comparative analysis of the latter type
of boundary cues in Chinese and English. In the remainder of
this introduction, we discuss results of previous research in
this domain, and motivate why the two languages of our
investigation present potentially interesting comparative data.
Past research has suggested that these cues could be
multimodal in nature. On the one hand, there is research that
has shown that speakers use melodic means to signal final
boundary [3,4,5,6,7], e.g. falling tone (L-L%) signals the
finality of an utterance with the pragmatic meaning of
certainty and definiteness [8,9,10,11,12,13,14,15]; in contrast,
high or rising tone (H-H%, L-H% or H-L%) is used to
differentiate question to statement with the pragmatic meaning
of uncertainty, continuity (e.g., in listing) and request [8,16].
On the other hand, other studies have suggested that
conversation partners also rely on visual cues, especially in the
human face, i.e. eyes movement, eye brow movements and
head nods, etc. [17,18,19,20]. There has been a particular
interest in how patterns in mutual eye gaze may affect turntaking. The phenomenon of gaze aversion during a speaking
turn has been explained as being a consequence of a speaker’s
cognitive activity, in that gaze aversion is used to help
thinking and avoid cognitive overload or distraction
[21,22,23,24].

Abstract
It has been suggested that conversation partners use and
interpret both auditory and visual features as markers of the
end of an utterance. Previous work on languages like Dutch
and English have shown that speakers and listeners rely on
prosodic cues such as boundary tones and eyegaze aversion to
pre-signal finality in an utterance. However, little is known
about how listeners of different linguistic backgrounds
(Chinese and English), when perceiving utterance-finality,
make use of these auditory and visual cues as used by speakers
of these languages, whether these cues and their use are
language-specific. Using naturally elicited stimuli from
Chinese and English speakers, this study conducted a
perception experiment to measure both Chinese and English
participants’ reaction time and accuracy in a task of judging
whether a speech fragment occurred in utterance-final position
or not. The participants were exposed to the same stimuli in
three formats: audio-only, vision-only and audiovisual. Results
revealed that audiovisual stimuli contributed most in both
languages, and showed correlations between the two
dependent variables (reaction time and accuracy). Additionally,
English and Chinese stimuli differed in how easily and
accurately they could be judged by observers from both
language groups.
Index Terms: comparative study, audiovisual perception,
finality, Chinese, English

1. Introduction

1.2. Crosslinguistic differences

1.1. Audiovisual cues to boundaries

However, few studies have explored how these two cues
contribute to finality interaction. Although [25] investigated
how Dutch observers perceive the end of utterance with
auditory and visual cues and revealed that audiovisual
modality contributes most to the detection of the end of an
utterance, their study was based on a single language, namely
Dutch. It is not clear whether results of that language would
generalize to other languages as well, such as the tone
language Chinese, and whether it is language-specific when
observers perceive their native and second languages. In the
current study, we are particularly interested in comparing tonal
language (Chinese) and non-tonal language (English) for at
least two reasons. First, Germanic languages like Dutch,
English and German, have a very flexible intonation structure,
in that pitch information does not serve a lexical function, and
can almost exclusively be reserved for marking discourse
information such as prominence and boundaries. Chinese,

Speakers and listeners have previously been shown to exploit
specific prosodic devices to provide their spoken discourse
with structurally relevant information that cannot always be
derived from the words or the syntax of their utterances. For
instance, it has been argued that speakers use such features to
indicate that they intend to finish their utterance, while
listeners interpret these as signals that a speech unit is indeed
about to reach its end. Evidence for the existence of such cues
have often been sought through analyses of the turn-taking
mechanism, especially in view of the observation that this
mechanism has been reported to work remarkably well. The
transition between consecutive turns of two different speakers
usually proceeds very smoothly, sometimes with delays of
only a few milliseconds (e.g. [1]). That suggests that speaker
utterances contain features that pre-signal the upcoming final

845

doi: 10.21437/SpeechProsody.2016-173

however, is less flexible in that respect, because melodic
information is largely exploited for cueing lexical information,
as nicely illustrated with the use of lexical tones to distinguish
lexical meanings in words that have an identical segmental
structure (e.g., mā-mother, má-hemp, mǎ-horse, mà-scold). In
many previous accounts of Chinese intonation, it has been
argued that Chinese does not use boundary tones in the way
that speakers of English or Dutch would do. Rather than
varying pitch in the final part of a speech utterance, speakers
of Mandarin have been argued to vary pitch register contrasts
over a whole utterance domain [26,27,28,29,30,31,32]. Second,
there may be cultural differences as well in eyegaze behavior
and visual cues, given that is known that cultures can be
markedly different in how they use patterns in eyegaze
behavior for regulating the conversational interaction.

Beginning

Middle

zhi chi (ruler) yuan gui (compass)

End

gang bi (pen)

December
November
October
Figure 1: Representative stills of a Chinese and English
speaker producing a three-word utterance in the beginning,
middle and final positions.

1.3. Goals of this study
Therefore, with these given motivation, we conducted a
perception experiment in which Chinese and English
participants were presented with the same stimuli naturally
elicited from Chinese and English speakers. We aim to explore
the following questions: (1) how auditory and visual cues
affect finality detection in Chinese and English utterance, and
whether it is language-specific; (2) how auditory and visual
cues affect finality detection among observers of different
languages, and whether it is language-specific when observers
perceive their native and second languages.

2.2. Participants
Fifty-three participants (30 Chinese native speakers: 15 male
and 15 female; 23 English native speakers: 13 male and 10
female) in total participated in a perception experiment on a
voluntary basis. The Chinese participants (average age: 20)
were university students and L2 learners of English (all of
them had been studying English for more than ten years). The
English participants (average age: 26) were L2 learners of
Chinese (the majority of them had been studying Chinese for
more than 3 years) and most of them were overseas university
students in China. They all had normal or corrected-to-normal
vision and good hearing. None of the participants had
participated as speakers in the audiovisual recording.

2. Methodology
2.1. Stimuli
The stimuli for our perception experiment were taken from the
audiovisual recordings of two Chinese native speakers (1 male,
1 female, average age of 20) and two English native speakers
(1 male, 1 female, average age of 26) with a digital video
camera when producing responses to a questioner who was
asking them a series of questions in a semi-spontaneous
interview. They were not informed about the purpose of the
experiment.
The speakers were required to answer twenty questions in
their native language (Chinese or English). The questions
designed in this experiment were variants of the questions
used by [25], constructed such that they would elicit target
answers with variable lengths, consisting of either three or five
words. Typical examples of such questions are: “Please name
three ball games”, “Please list five fruits you love eating”.
Then both long (2 words long) and short (1 word long) stimuli
were extracted using Adobe Premiere TM. Half of the
fragments had occurred in utterance-final position and half in a
non-final position. Crucially, the resulting utterances would
consist of simple lists of words, and care was taken that the
ones chosen for our perception experiment did not contain
potential syntactic or lexical cues to utterance endings (e.g.,
like the filler “uh” or a conjunction like “and” preceding the
final word). For each speaker, two short pairs (final/non-final)
and two long pairs (final/non-final) of fragments were created.
Both Chinese and English fragments were stored in three ways:
audio-only (AO), vision-only (VO) and audiovisual (AV).
Therefore, in total 48 stimuli (Chinese and English) were
created: 4 speakers × 2 lengths (short/long) × 2 types
(final/non-final) × 3 conditions (AO, VO, AV). Figure 1
shows some representative stills of a Chinese and English
speaker when producing a three-word utterance.

2.3. Procedures
In the perception experiment, we measured two aspects of the
participants’ responses: their reaction time (the speed they
needed to make their classification decision) and their
accuracy (the perception correct classification of utterances as
being final or non-final). The participants were instructed to
determine for each fragment whether it marked the end of a
speaker’s utterance or not (final or non-final). Both Chinese
and English participants were required to judge stimuli of their
native and second languages in separate session.
Using a 3×3 Latin square design to avoid potential
learning effects, the stimuli were presented to Chinese and
English participants in three conditions (AO, VO, AV).
Participants were told to press the corresponding buttons with
labels “final” and “non-final” immediately after the display of
each clip. Their reaction time and classification accuracy were
measured simultaneously by E-Prime 2.0.

3. Results
The data of reaction time (RT) and classification (accuracy or
ACC) were analysed with a repeated measures ANOVA
having a 3×2×2×2×2 design with condition (three levels:
audio-only, vision-only, audiovisual), length (two levels: short
and long fragments) and finality (final and non-final fragments)
as within-subjects factors, with language (two levels: Chinese
and English) and nativeness (two levels: native Chinese
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observers and native English observers) as between-subjects
factors, and with the average RT and accuracy as dependent
variables. Mauchly’s test was used to check the homogeneity
of variance, and the Bonferroni method was used for multiple
pairwise comparisons for factors that had more than two levels.

3.1. Reaction Time (RT)
The ANOVA analysis revealed main effects of language (F (1,
102) = 4.72, p < .05, ηp2 = .04), condition (F(2, 204) = 28.69, p
< .001, ηp2 = .22) and finality (F(1, 102) = 17.94, p < .001, ηp2
= .15), while the main effects of nativeness and length were
not significant.
For language, English stimuli received faster reaction time
(M=1258.22, SD=460.88) than the Chinese ones (M=1516.53,
SD=677.30). For condition, pairwise-comparisons using the
Bonferroni method show that all conditions (AO, VO and AV)
differed significantly from each other. The participants were
fastest in the vision-only (VO) condition (M=1091.72,
SD=482.60), and were slowest in the audio-only (AO)
condition (M=1838.78, SD=1314.22), and the audiovisual
(AV) condition (M=1231.63, SD=440.91) yielded results in
between those extremes. For finality, participants responded
faster to non-final fragments (M=1244.33, SD=521.04) than
final ones (M=1530.42, SD=841.29) (see Table 1.).
The ANOVA also revealed significant two-way
interactions between finality and nativeness (F(1, 102) = 4.16,
p < .05,η p2 = .04), and between condition and length (F(2,
204) = 6.75, p < .05,η p2 = .06).

Figure 2: Mean RT (ms) of two-way interaction
between language and nativeness.

3.2. Classification
The accuracy results were analysed with repeated
measures ANOVA which had the exact same design as the one
for the RT data. The analysis revealed main effects of
language (F(1, 102) = 4.56, p < .05, ηp2 = .04), condition (F(2,
204) = 104.44, p < .001, ηp2 = .51), length (F(1, 102) = 71.33,
p < .001, ηp2 = .41) and finality (F(1, 102) = 71.21, p < .001,
ηp2 = .41). There was no significant effect of nativeness.
Regarding the effect of language, the percentage of
accuracy of Chinese stimuli (M=.80, SD=.08) was lower than
that of English stimuli (M=.84, SD=.09). Chinese stimuli
tended to be more difficult to judge than English stimuli.
Regarding the effect of condition, the audiovisual condition
(M= .91, SD= .09) evoked the highest percentage of accuracy
whereas the audio-only condition (M= .68, SD= .17) evoked
the lowest percentage of accuracy, and the vision-only
condition (M= .87, SD= .13) had scores in between the two
conditions. Regarding the effect of length, it was easier to
judge short fragments (M= .88, SD= .09) than long ones
(M= .76, SD= .13). Regarding the effect of finality, the nonfinal fragments (M= .89, SD= .09) yielded higher accuracy
than the final ones (M= .75, SD= .13).
The ANOVA also yielded three-way interaction between
condition, finality and language (F(2, 204) = 39.37, p < .001,
η p2 = .28), and between condition, length and finality (F(2,
204) = 7.03, p < .01,η p2 = .06).

Table 1. ANOVA results of reaction time and accuracy.
Factor

Level

RT Mean (SD)

Language

Chinese
English

1516.53 (677.30)
1258.22 (460.88)

.80 (.08)
.84 (.09)

Condition

AO
VO

1838.78 (1314.22)
1091.72 (482.60)

.68 (.17)
.87 (.13)

AV

1231.63 (440.91)

.91 (.09)

Short

1454.54 (567.58)

.76 (.13)

Long

1320.21 (836.46)

.88 (.09)

Final
Non-final

1530.42 (841.29)
1244.33 (521.04)

.75 (.13)
.89 (.09)

Length

Finality

ACC Mean (SD)

Results of accuracy also indicated that observers of
different linguistic background performed differently when
perceiving their native and second languages. Figure 3 showed
that Chinese observers performed better in judging their
second language (M= .86, SE= .02) than in judging their
native one (M= .80, SE= .02). English observers performed
slightly better in judging their native language (M= .81,
SE= .02) than in judging their second language (M= .80,
SE= .02). This may suggest that it is easier to judge English
finality than Chinese finality due to the language-specificity.

RT Results also suggested that observers of different
languages performed differently when perceiving their native
and second languages. It is interesting to find that English
observers (Chinese stimuli: M=1191.11, SE=104.36; English
stimuli: M=1268.58, SE=117.18) responded faster than
Chinese observers (Chinese stimuli: M=1576.08, SE=102.61,
English stimuli: M=1427.34, SE=117.18) in both languages
(see Figure 2). Additionally, observers responded differently
in their native and second languages. For Chinese observers,
they responded faster in English stimuli than in Chinese
stimuli, whereas for English observers, they responded slightly
faster in Chinese stimuli than English stimuli. It seems that
observers may think more in their native language then their
second one due to the familiarity of the mother tongue.
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even when they have to assess the language which is not their
native one. As a matter of fact, there turned out to be no
significant difference in judgements (neither in terms of
reaction time nor accuracy) between Chinese and English
observers, suggesting that there is no in-group advantage in
the way cues to finality are being perceived.

4.2. Accuracy versus reaction time
From a methodological perspective, it is interesting to note
that the two dependent variables, accuracy and reaction time,
are highly congruent. It appears to be true for almost all
factors that a more accurate response correlates with a faster
response, in line with previous claims ([33,34]). Apparently,
an observer’s confidence about his or her response is reflected
simultaneously in a higher percentage correct and more rapid
judgement. We can see that this holds for language (English is
easier to judge than Chinese), finality (non-final fragments are
easier than final ones), and length (longer fragments are easier
than shorter ones, though this is only significant for accuracy).
The effect of language is significant but has a very small effect
size, though it does suggest that the audiovisual cues in the
latter language are somewhat easier to assess. This is in line
with the earlier conjecture that English may be more flexible
than Chinese in how melodic means can be used for signaling
finality, and that the pattern of eye gaze modulation could be
more consistently used in the former language as well. The
effects for the other factors are stronger: non-final fragments
may be easier to classify, as they contain some marked
features (deviant eye gaze, non-default intonation patterns)
which clearly stand out. This result is consistent with what has
previously been reported in a study on Dutch as well ([25]).
The longer fragments are probably easier, simply because they
potentially contain more cues, given their longer duration. The
only slight difference between the measures appears to occur
for the effect of condition: while both measures show that
audio-only stimuli are more difficult, there is a slight
difference for the other two modalities, given that vision-only
data are more rapidly categorized than audiovisual ones, but
the audiovisual stimuli get more accurate results than visiononly ones. The latter outcome would seem logical, again
because audiovisual stimuli contain more cues than visiononly ones. The fact that the vision-only stimuli received faster
responses could be due to the fact that observers are at the
same time not distracted by the auditory cues, while the
audiovisual stimuli may also lead to some cognitive overload.

Figure 3: Mean accuracy of two-way interaction between
language and nativeness.

4. Discussion and Conclusion
The current study was concerned with a comparative
analysis of audiovisual cues to final-utterance boundaries in
Chinese and English. A perception experiment was conducted
in which listeners of both languages were presented with
spontaneously elicited utterances of speakers of English and
Chinese. The long and short fragments were cut from speakers’
complete utterance that occurred in the final or non-final
position. These fragments, which only contain one or two
words without any lexical or syntactic cues to the utterance
position, were present in three formats to listeners: audio-only
(AO), vision-only (VO), audiovisual (AV). The participants
were required to judge whether the perceived fragments
occurred on the final or non-final position in an utterance.
Both participants’ reaction time (in milliseconds) and accuracy
(in terms of proportion correct) were measured.

4.1. English vs Chinese
First, it is interesting to observe that we found remarkably
comparable results for the Chinese and English data. In
particular, it appears to be true for both languages that
participants are better able to assess whether an utterance
fragment was final or not, when they had access to both
auditory and visual cues, rather than to only one such modality.
And somewhat surprisingly, given a tradition of research
which tended to be more often concerned with auditory cues, it
turns out that participants for both languages, despite some
differences in relative cue strength, make better use of visual
than auditory features. This is intriguing as it has been argued
that cultures can be markedly different in the use and function
of eye gaze behavior. Also, it is remarkable that Chinese and
English stimuli in the audio-only condition were about equally
well classified, despite the fact that these languages exploit
melodic means in a different way. As one can clearly see, the
NPs in the English utterance are provided with quite different
pitch patterns dependent on whether they occurred in final
position (clear low boundary tone) or non-final ones (a pitch
pattern which ends in the middle area of a speaker’s pitch
range). The Chinese NPs in comparable positions appear to
differ in a more gradient manner. They all happen to have a
low-ending contour in the different positions, but these
phonologically similar patterns gradually decline as a function
of utterance position. Even when the use of melody appears to
be fundamentally different in the two languages, the observers
of both languages are about equally good in judging finality,

4.3. Outlook
In the future, it would be useful to conduct a comparative
study of a wider range of speakers, to see how much variation
there exists between speakers of the same or a different
language in how they exploit specific features for signaling
finality, and to explore other sentence types as well, such as
questions or commands, to see whether utterances with a
different pragmatic meaning are processed differently in terms
of their audiovisual cues for finality. We also conducted a
perception experiment in which we used naturally elicited
utterances as stimulus materials, given that we wanted to have
a guarantee that these were representative of natural speaking
behavior. The current study could naturally be extended by
doing a more controlled set of analyses, for instance using
stimuli of which audiovisual features that are carefully
manipulated.
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