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Abstract: Dichotic listening studies have shown that information relevant to listeners, such as their
own name, can be recognized even when presented to the unattended ear. Here, we used a dichotic
listening paradigm to explore whether Japanese listeners could identify their name in the unattended
ear even when sensory information was incomplete. The results showed that Japanese listeners with
family names of 3, 4, or 5 morae — a speech unit equivalent to a syllable in English — recognized their
name in about 20-60% of the trials even when the first or the last mora of the name was omitted. The
data further showed a name-final effect under the 4- and 5-morae conditions: name recognition
significantly decreased when the last mora of the listener’s name was omitted as compared with the
omission of the first mora. A possible explanation for these results is that self-relevant information,
even when incomplete, automatically draws attention to the supposedly unattended ear and that the

©?2012 The Acoustical Society of Japan

listener’s recognition of the information is more robust when its end part is presented.

Keywords: Dichotic listening, Name recognition, Shadowing, Attention
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1. INTRODUCTION

In the present study, we explored whether listeners
could recognize their name in cases where a) either the
first or last part of their name was omitted, and b) the
incomplete name was presented to the listener’s unattended
ear. For this purpose, we used a dichotic listening task. In
a dichotic listening task (Fig. 1), the listener receives a
different auditory signal, usually a spoken message, in each
ear. The listener’s task is to ignore the message in one ear
and to shadow, i.e., verbally repeat, the message received
in the other ear. Rather than the shadowing itself, which is
used to direct the listener’s attention to only one ear, the
experimenter is mainly interested in recall or recognition of
the message presented to the unattended ear. Commonly
known as the ‘cocktail party problem,” the question is to
what extent can listeners pick up auditory information they
are not paying attention to?

The first dichotic shadowing tests by Cherry and
Taylor [1] showed that, from the message presented to the
unattended ear, listeners usually cannot pick up semantic
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information, even after numerous presentations. One
exception to this was first reported by Moray [2]: while
shadowing, listeners could detect their own name in the
unattended ear. Moray used irrelevant messages of 5.5
minutes with the subject’s own name (SON; following [3])
inserted once, either at 4 or 5 minutes of shadowing. Under
these conditions, name recognition occurred in one-third of
the cases. A similar percentage (34.6%) was obtained by
Wood and Cowan [4] under similar stimulus conditions as
adopted by Moray [2]. Later studies on the influence of the
listener’s working memory capacity on the name detection
rate strongly suggested that recognition of the SON occurs
because it automatically draws the listener’s attention away
from the shadowing task to the to-be-ignored channel —in
spite of the instructions [5,6]. Because of the behavioral
relevance of the SON, top-down processes may facilitate
recognition. Further support for attention capturing by the
SON or other self-relevant stimuli came from studies of the
visual modality [7-10].

Dichotic listening studies mimic real-life situations to a
small extent in that there are two sources of sound entering
the auditory system at the same time, while we pay
attention to only one source. In many real-life (‘cocktail
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Fig.1 The dichotic listening task used in the present
study. A list of random words with the (in)complete
target information (the listener’s name) was presented
to one ear, while at the same time, a story was
presented to the other ear. The listener was required to
verbally repeat (“shadow”) the story word-by-word.
After the task, the listener was asked whether he/she
had heard the target information.

party’) situations, though, our auditory system must deal
with auditory sensory information that is strongly masked
by the simultaneous presence of other sounds. Word
recognition decreases with increasing levels of simulta-
neous masking (e.g. [11]). The robustness of word
recognition has also been tested by completely erasing
parts of a word. So-called “gating” studies have shown two
effects. First, even when parts of a word are omitted, word
recognition is more robust for highly familiar words than
for unfamiliar words. Second, word recognition becomes
more difficult if information at the beginning of the word is
missing [12,13]. Namely, the first part (i.e., syllable) of a
word triggers lexical access to a series of words stored in
memory. As subsequent parts of the sensory signal enter
the auditory system, the number of stored words with
matching properties is narrowed down until a single word
remains and is recognized. If the first part of the word is
omitted, however, the triggering of lexical access is
hampered.

Proceeding from the above findings, the question
arises whether listeners can detect the SON in an
unattended message even when the acoustic sensory
information is incomplete, i.e., with missing syllables.
How robust is recognition of the SON? Because of the
behavioral relevance and familiarity of the SON, we
hypothesized that even incomplete SON would trigger
lexical access and thus facilitate name recognition. We
further hypothesized that SON without the first part of
sensory information would be more difficult to recognize
than SON without the last part. That is, similar to the
results of gating studies, the information at the beginning
of the sensory signal would be more important for
recognition than information at the end of the sensory
signal.
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Table 1 Target names of the participants who per-
formed the experiment. Hyphens indicate mora tran-
sitions.

3-morae names: 4-morae names: 5-morae names:

i-zu-ka 0-0-ha-shi wa-ka-ba-ya-shi
ko-sa-ka a-ki-ya-ma ka-ke-ba-ya-shi
ta-ka-se na-ka-mu-ra 0-0-ka-wa-ra
ta-ma-ki a-ka-sa-ka
fu-ji-no ka-wa-ka-mi
0-0-no ha-shi-mo-to
su-zu-ki ya-su-o-ka

2. METHOD

2.1. Participants

Seventeen native-Japanese students, aged 20-24 years,
voluntarily participated in the experiment. All had normal
hearing and were naive as to the purpose of the experiment.
The names of the participants, the target stimuli in the
experiment, are given in Table 1. The names of the
listeners consisted of 3, 4, or 5 “morae.” A mora is the
building stone of the Japanese language, which is a
syllable-timed language (e.g. [14]) spoken with an iso-
chronous pattern. Since we intended to make the names
incomplete, the use of Japanese names consisting of morae
had a number of advantages. First, mora duration in spoken
Japanese is relatively isochronous [15]. The average mora
duration is 119 ms and the standard deviation ranges from
30-55ms [16]. Targets consisting of (incomplete) Japanese
family names thus would have a similar duration, propor-
tional to the number of morae. Second, lexical and phrase
accents are few with regard to Japanese names [17]. Even
when cutting morae from the family names, the overall
intonation and stress of the target information would thus
remain relatively stable. By contrast, stress-accent lan-
guages like English vary considerably more in syllabic
duration, with only 60% of the syllables falling between
106 and 260 ms [16].

As shown in Table 1, seven of the participants had a
family name consisting of 3 morae and another seven had a
family name consisting of 4 morae. Only three listeners
with a family name consisting of 5 morae could be
recruited, since such names are quite rare. For example,
perusing a student attendance list consisting of 130 names
resulted in only one name consisting of 5 morae. In
comparison, 3-morae (57%) and 4-morae names (34%)
were very common. A recent list of the 100 most common
Japanese surnames published by The Japan Times also
does not include 5-morae names [18].

2.2. Stimuli and Design
The stimuli were spoken messages of 30s in duration.
Shadowing sentences were presented to one ear, whereas
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30s random word lists — potentially containing a target—
were presented to the other ear. The reason for using
relatively short trials of 30s was to increase the name
detection rate. Under the conditions of full name presenta-
tion, this rate was about 33% with stimuli of 5.5 minutes
[2,4,5]. In view of this, we expected that detection rates
with incomplete name presentation would not exceed
threshold values if we were to adopt similar stimulus
conditions. Furthermore, contrary to previous studies, the
same listeners were tested in multiple short trials.

There were 400 experimental stimuli. In half of these,
the shadowing sentences were presented to the right ear
and the random words to the left. In the other half, the ears
of presentation were switched. The word lists could fulfill
one of 4 target conditions. These targets were randomly
inserted in the 30 s word list, but never in the first or final 5
seconds. Three of the conditions either comprised of the
SON in full, the SON without the first mora, or the SON
without the last mora (refer to Table 1). Under the fourth
condition, the target in the word list was a randomly
appointed word common in daily life and unrelated to the
SON. There were 50 replications for each of the four target
conditions. Sentences and words were arbitrarily taken
from 50 different textbooks on five different topics:
literature, economics, science, art, and history. In short,
the 400 experimental stimuli were composed from 50
textbooks from which 4 target conditions were selected for
both left-right or right-left presentations of the shadowing
sentences and the random word list. Four-hundred control
stimuli were also generated in the same manner as the 400
experimental stimuli. In the control stimuli, however, the
random word list presented to the unattended ear did not
contain (fragments of) the SON or any other appointed
target word.

All stimuli were recorded by a native-Japanese male on
a voice recorder (Olympus, Voice Trek V-13) and stored
on and controlled by a personal computer (Dell Inspiron
580). The stimuli were recorded with a neutral voice
and presented to the listener through headphones (Bose,
QuietComfort3) in a sound-proof booth. The intensity level
of the presented recordings was 67 A-weighted dB on
average, as measured with a Rion Sound Level Meter
(NL 32), against a background level of 34 dB in the booth.

2.3. Procedure

The 800 stimuli were randomly presented to the
participant, who was asked to shadow the textbook
sentences (i.e., verbally repeat the message) presented to
the ear appointed by the experimenter. In half of the trials,
the shadowing message was presented to the left ear, in the
other half, to the right ear. In order to encourage the
participant to focus solely on the shadowing task, he/she
was told that their reading would be recorded and that he/

she was therefore required to read in a clear voice. Only a
single shadowing error was allowed. If the participant
made more than one shadowing error, the trial was aborted
and replaced with a new trial at the end of the session to
complete the data set. Shadowing errors are an important
indicator of switching attention between the ears [4], which
could directly influence the results.

After each shadowing epoch, the participant was asked
a number of questions about the word list presented to the
unattended ear. One question was whether the participant
had heard the SON. This question was interleaved with
7-10 dummy questions, in which the participant was asked
whether he/she had heard certain objects, famous persons,
or places being named in the unattended ear. The dummy
questions were made in an effort to disguise the purpose of
the experiment as much as possible and at least create
uncertainty about the frequency of the targets with the
(in)complete family name in the unattended ear. The
experiment took 20 hours for each participant. Participants
were paid for their time and allowed to schedule their
participation in 1-hour sessions spanning 60 days. The
procedure was approved by the Ethics Committee of the
Kanazawa Institute of Technology and followed the
declaration of Helsinki.

3. RESULTS

The number of times the listener detected the SON in
the unattended message was expressed in proportions for
each of the stimulus conditions. After arcsine transforma-
tion of the proportions, the data for the 3- and the 4-morae
stimuli were subjected to two-way analyses of variance
(ANOVA) with the stimulus condition (full SON, SON
without the first mora, son without the last mora, or word
unrelated to SON) and ear of presentation (left or right) as
factors.

The two-way ANOVA for the 3-morae stimuli showed
a significant main effect of stimulus condition [F(3, 18) =
120.21, p < 0.01]. Post-hoc Bonferroni tests (p < 0.05)
showed that name recognition became significantly lower
when the first or last mora was omitted from the SON as
compared with full-name conditions (Fig. 2). Unsurpris-
ingly, name recognition was significantly lower for the
condition with a word unrelated to the SON as compared
with presentation of the full SON, the SON without the first
mora, and the SON without the last mora. Name recog-
nition under the conditions without an actual SON was
not exactly zero— some listeners even reported to have
heard their name under those conditions. The ANOVA also
showed a significant main effect of the ear of presentation
[F(1,18) = 7.85, p < 0.05]. Name recognition perform-
ance was better when the stimuli were presented to the
right ear instead of the left. This has been observed
repeatedly in dichotic listening studies [19,20].
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Fig.2 Name-recognition percentage for the 3-morae

stimuli. Error bars indicate the standard deviation.
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Fig.3 Name-recognition percentage for the 4-morae
stimuli. Error bars indicate the standard deviation.

The results for the 4-morae stimuli also showed a
significant main effect of stimulus condition [F(3,18) =
173.69, p < 0.01]. Bonferroni tests (p < 0.05) showed that
name recognition was better for stimuli with (a part of) the
SON than for the control stimuli unrelated to the SON. The
highest name detection rate was obtained when the SON
was presented, followed by stimuli in which the first mora
was omitted from the SON (Fig. 3). Interestingly, the
stimuli with the SON and the SON without the first mora
yielded a significantly higher name detection rate than the
stimuli without the last mora. The presentation of the last
mora of the SON thus had more impact on name detection
than the presentation of the first mora in this data set.
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5-morae name (n=3)
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Fig.4 Name-recognition percentage for the S5-morae
stimuli. Error bars indicate the standard deviation.

Because the 5-morae stimuli were presented to only
three participants, we performed a one-way ANOVA over
the stimulus condition. Data for ear of presentation were
grouped together after a paired t-test over the collapsed
data showed no particular left or right ear dominance
(t = 1.51, p < 0.14). The results for the 5-morae stimuli
showed the same trend as did those for the 4-morae stimuli.
The main effect of the stimulus condition was significant
[F(3,15) = 187.37, p < 0.01], and post-hoc Bonferroni
tests showed significant differences (p < 0.05) between all
stimulus conditions (Fig. 4). Also in this data set, omission
of the last mora of the SON impaired name recognition
more than omission of the first mora.

4. DISCUSSION

The ANOVA-results are in line with those of earlier
dichotic listening studies [2,4]; meaningful information,
such as the SON, can be detected even when presented to
the unattended ear. The results further confirm our first
hypothesis in that Japanese listeners had the impression of
hearing their name even when a part of it was omitted.
Although name recognition was significantly worse for
partial SON presentations than for full SON presentation,
the rates were certainly not negligible. Proceeding from the
literature suggesting that self-relevant information strongly
activates the brain [21-23] and can draw attention to the to-
be-ignored channel [4], the present data suggest that such
an attention switch can even occur if the self-relevant
information is incomplete.

A plausible explanation for the present results is that
because of the behavioral relevance of the SON, it will not
only attract the listener’s attention when presented to the
unattended ear, but it will also undergo top-down process-
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ing when incomplete. From classic masking studies, it is
known that partial phonological information is more likely
to be filled in if the absent phoneme is part of an existing
word, rather than a nonexisting word [24]. This suggests
that there is top-down feedback from partially activated
lexical representations to earlier stages of lexical process-
ing of auditory information [25]. The present results
suggest that a part of the signal triggered stored knowledge
about the SON, which was then fed back to facilitate
recognition in the to-be-ignored ear.

The detection rate varied with the amount and the
position of the omitted information from the SON. With
regard to the relative amount of omitted information, the
omission of one mora from a 3-morae SON resulted in a
name detection rate of around 20% (Fig. 2). By contrast,
when one mora was omitted from a SON of 4 or 5 morae
(Figs. 3 and 4), name detection increased to 50-60%. Clues
as to why this difference arose might be found outside
the dichotic listening literature. First, listeners may have
needed a certain absolute amount of acoustic information
available to them for name detection to occur. Studies on
word recognition in a foreign language have stressed the
importance of absolute word length. For example, English
listeners trying to detect target words in spoken French
performed better with 4-syllable than with 1-syllable words
[26]. Results of first-language word recognition have also
shown an effect of word length [27,28]. If an effect of word
length were transferable to the present study, it might be
able to explain the increase in the name detection rate of
incomplete, yet longer family names. Under conditions of
one mora being left out, listeners with a 4- or 5-morae
name would simply have had a longer absolute amount of
information remaining to them than listeners with one mora
left out of a 3-morae name.

An alternative explanation for the possible effect of
name length on detection is that listeners, instead of an
absolute duration, required a certain threshold percentage
of the SON. Assuming that Japanese morae indeed all have
similar durations [15], the difference between omitting
33% (3-morae), 25% (4-morae), or 20% (5-morae) of
a SON, although relatively small, may have been of
importance. Gating studies [29] have indeed suggested that
a certain percentage of the acoustic information must be
available to the listener in order for word recognition to
occur. Listeners required 83% of a familiar word before
they could identify it with certainty, — that is, under ideal
listening conditions and regardless of word duration. The
requirement of a threshold percentage of acoustic informa-
tion necessary for detection of the SON, however, does
not fit in with another major trend in the data. Namely,
regardless of target size, the omission of the last mora had
a more adverse effect on name detection than the omission
of the first mora. Assuming that first and last morae have

similar durations on average, in both cases, a similar
percentage of information was left out.

The results thus did not confirm our second hypothesis,
namely, that the omission of the first mora would impair
name recognition more than the omission of the last mora.
Why does the last mora have a relatively strong impact on
name recognition? Studies on word recognition in English
have shown that acoustic-phonetic information presented
at the end of words is not crucial to the process of word
recognition [30,31]. Rather, information at the beginnings
of words could be more important [12,13]. Salasoo and
Studdeft-Kennedy [32], for example, found that words
gated from the beginning, thus increasing from the first
phoneme, were recognized faster than words gated from
the end. This advantage of forward gating over backward
gating is in sharp contrast with the present results. Cultural
factors cannot easily explain the name-final advantage on
name recognition as found here. Japanese nicknames for
first and family names, for example, typically consist of the
first one or two mora(e) extended with a suffix that replaces
the last mora(e) [33]. Name calling and recognition from
childhood and later thus centers around the initial acoustic-
phonetic information carried by the name. The name-final
part is replaceable.

One far-fetched explanation for the relative importance
of name-final information is related to attention switching
between the ears and confirmation thereafter of whether the
incoming information indeed matched with the SON.
Under full name presentation, the first portion of the
SON might cause the listener to switch attention to the to-
be-ignored ear. Perceptual processing of the then attended
sensory information takes time. Neuroimaging data have
indicated that directing attention to one ear increases
activation in structures modulating perceptual analyses of
sound with a latency of about 150ms [34]. The listener
therefore attentively hears only the very last portion of
the incoming information. If the last mora of the SON is
missing, confirmation of whether the SON was actually
presented might be difficult. By contrast, in stimuli in
which the last mora is presented, the listener might match
the information more confidently to his/her stored knowl-
edge of the SON. However, in the case where the first mora
is missing and the last mora is present, this explanation
would only be valid if we assume that even the second
mora of the SON can draw attention to the to-be-ignored
ear and trigger its recognition.

Further research is necessary to clarify the name-final
effect and to confirm the trend in the present data, since this
could have interesting implications for theories of “early”
versus “late” selection of auditory information processing
in dichotic listening studies. If the detection of the SON
in dichotic listening occurs because (a part of) the signal
draws attention to the unattended ear [4-6], this could
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occur through “early” low-level stimulus properties in the
signal, such as pitch or intensity changes or even a slight
pause in the signal when the listener’s (incomplete) name is
inserted. Evidence supporting early selection had been
described until recently (e.g. [35]). The present results,
however, are not entirely compatible with the early-
selection view. Omitting the first or the last mora should
have had a rather similar effect on low-level properties.
The results, though, showed a name-final effect. It is thus
possible that name recognition might have occurred
because higher-level linguistic properties of the SON [36]
drew the listener’s attention to the unattended ear and
triggered recognition — this is a late-selection view. It must
be noted, though, that because of the number of trials in the
experiment our listeners could have become highly
proficient in the dichotic listening task. They thus might
even have divided their attention over both channels [6] to
make use of (higher-level) linguistic properties for name
recognition. This idea requires further research.

Other theoretical and procedural issues of the present
study also need clarification. For example, we do not have
much insight into how certain the listeners were that they
had heard their name under various conditions. In order to
validate the present results it therefore might be recom-
mendable to use a signal detection approach that also
concentrates on misses and false alarms. In order to apply
such an approach, the design of the current study must be
improved. Another suggestion for further research is to
study the effect of the omission of the middle mora, where
possible, to obtain a clearer view of the perceptual weight
of the temporal position of a mora in the SON.
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