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This study examined how phonological factors influence semantic prominence in Japanese by per-
forming an eye-tracking experiment. Semantic prominence may be shaped by a wide range of factors in
syntax (e.g., grammatical status and word order), semantics (e.g., semantic roles), and pragmatics (e.g.,
information structure); however, it is also likely to be substantially influenced by phonological factors
(Langacker 2008). Nonetheless, not all forms of acoustic emphasis are directly linked to semantic promi-
nence, and the effects of certain phonological cues on semantic prominence may vary across languages.
For the Japanese language, Kori’s (1989a, 1989b) studies showed that duration-related factors, such as
speech rate and vowel length, have limited impact on the strength of focus, whereas pitch, especially
high pitch, exhibits a clear correspondence with focus. In other words, focus in Japanese appears to be
marked by pitch more than by duration or intensity.

The present study extends this line of inquiry by employing a method not previously used in this
line of research—the visual world paradigm (Tanenhaus et al., 1995)—which tracks participants’ gazes
during the presentation of visual stimuli. Based on the assumption that longer fixation durations indicate
greater cognitive salience, we investigated the role of phonological factors in the formation of semantic
prominence. In the experiment, speech stimuli were created to describe AI-generated images, and
the noun phrases in sentences were acoustically manipulated using Praat with respect to (v) volume
(intensity), (l) duration, and (p) pitch. For example, for an image of a man holding a blue box (see Figure
1), the sentence Otoko no hito ga aoi hako o mochiageta (The man lifted the blue box) was presented,
and the noun phrase otoko no hito ga (the man-NOM) was manipulated in one of the following ways: (v)
its volume was increased so that it was pronounced more loudly (see Figure 2-i), (l) it was lengthened so
that it was pronounced more slowly and for a longer duration (see Figure 2-ii), or (p) its pitch was raised
(see Figure 2-iii). Additionally, stimuli in which two or three of these manipulations were combined
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Figure 1: Procedure.



were created and then presented to the participants. As shown in Figure 1, each trial followed a repeated
sequence comprising instructions, fixation point presentation, visual stimulus presentation, auditory
stimulus presentation, a question (asking participants to rate the degree of correspondence between the
image and sentence), and a response.

man-NOM blue box-ACC lift-PST
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(i) The volume of “otoko no hito ga” was increased. 

(ii) The duration of “otoko no hito ga” was increased. 

(iii) The pitch of “otokono niho ga” was raised. 

Figure 2: Auditory stimuli

Areas of interest (AOIs) were first defined for each
element of the visual stimuli to determine which ele-
ments attracted greater visual attention and were there-
fore more strongly focused on by participants. Over-
all, total fixation duration for the AOIs corresponding
to the referents of noun phrases differed across the ex-
perimental conditions compared to the control condi-
tion. Under all relevant conditions, fixation duration
generally increased relative to that of the control. In
particular, the high-pitch condition and the combined
conditions that included high pitch produced significant
focusing effects. Notably, these results are broadly con-
sistent with those of previous studies. In other words,
the pitch height affects focus, and this effect is further
strengthened when multiple factors are combined. The
methodology adopted in the present experiment is novel
in that it captures not only formal prominence at the
phonological level but also its connection to semantic
aspects and is therefore considered a useful approach.
The consistency of the results with those of previous
studies further validates the experimental methodology.
Moreover, despite the findings’ similarity to those of
prior studies, obtaining converging evidence using a
different methodological approach is in itself meaning-
ful.
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