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Objectives: This study aimed to evaluate the informational component 
of speech-on-speech masking. Speech perception in the presence of a 
competing talker involves not only informational masking (IM) but also a 
number of masking processes involving interaction of masker and target 
energy in the auditory periphery. Such peripherally generated masking 
can be eliminated by presenting the target and masker in opposite ears 
(dichotically). However, this also reduces IM by providing listeners with 
lateralization cues that support spatial release from masking (SRM). In 
tonal sequences, IM can be isolated by rapidly switching the lateraliza-
tion of dichotic target and masker streams across the ears, presumably 
producing ambiguous spatial percepts that interfere with SRM. However, 
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could be directly measured. To do so, listeners’ perception of a 
set of keywords constituting a meaningful command was evalu-
ated when presented together with a competing speech masker 
of the same form as the target (using the CRM corpus; Bolia 
et al. 2000). To evaluate the deleterious effect of IM on per-
formance, Brungart estimated the specific contribution of EM 
by comparing results to those using a speech-shaped noise 



Copyright © 2019 Wolters Kluwer Health, Inc. Unauthorized reproduction of this article is prohibited.

	 Calcus et al. / EAR & HEARING, VOL. XX, NO. XX, 00–00	 3

that, in the switching dichotic conditions, listeners tried to spa-
tially track the target across its changes of lateralization within 
the sequences. This was possible at slow, but not rapid, switch-
ing rates. In fact, in the rapidly switching dichotic condition, 
performance was comparable to that observed in a diotic base-
line, which helped to confirm that there was negligible EM in 
the diotic task.

The aim of the present study was to evaluate the informa-
tional component of speech-on-speech masking by using am-
biguous spatial percepts induced by presenting simultaneous 
dichotic streams that alternated the ears of presentation. We 
hypothesized that switching streams across ears would result in 
ambiguity in the spatial lateralization of speech streams. The 
resulting stimuli should have little EM, but high IM, since the 
competing streams would be perceived at similar, ambiguous 
locations, leading to interference on the speech perception task. 
On the basis of our previous work, we predicted that perfor-
mance in the switching condition would be significantly poorer 
than in a nonswitching dichotic condition, where the clear per-
ceptual spatial separation of the competing streams reduces the 
amount of IM induced by the interfering stream. Additionally, 
we hypothesized that if performance on the switching condition 
approached that of the diotic condition, it would suggest that 
there was minimal EM in the diotic condition, and confirm that 
spatial ambiguity reduces SRM from IM. In addition to these 
three conditions (dichotic, diotic, and switching), performance 
was measured in a quiet condition to ensure that the target was 
audible in the absence of masker.

We expected factors of switching rate and signal coher-
ence to influence the amount of IM observed (for a review, see 
Shamma et al. 2011); therefore, two parameters were varied in 
the switching condition. First, switches were designed to appear 
either at word boundaries or at a faster periodic rate. Switches 
occurring during silent intervals of the target stream (i.e., at key 
word boundaries) were thought to minimize interruptions in the 
speech sequences. However, they were relatively far apart in 
time, which might limit their effect in reducing SRM. Indeed, in 
nonspeech sequences, faster switches led to increased levels of 
IM (Calcus et al. 2015). Increasing the switching rate in the pe-
riodically switching conditions should not only lead to greater 
spatial ambiguity but will also introduce switches within words, 
which we further expected to broaden spatial percepts. Both 
of these effects should lead to greater IM than when switching 
at word boundaries. Second, short silent gaps were inserted in 
the streams after lateralization switches, which was expected to 
decrease continuity of the streams, increasing IM. These two 
manipulations yielded four switching conditions: all combina-
tions of word boundary or periodic switches, with or without 
silent gaps.

MATERIALS AND METHODS

Participants
Seventeen young normal-hearing participants (21 to 32 

years, 16 female) took part in this study. All participants were 
monolingual American English speakers and had normal hear-
ing as indicated by audiometric thresholds ≤ 20 dB HL at oc-
tave frequencies from 0.25 to 8 kHz. Study procedures were 
approved by the Institutional Review Boards at Northwestern 
University. All participants provided informed consent and 
were paid for their participation.

Speech Recognition Task
Materials  •  SRTs were measured in response to IEEE sen-
tences (Rothauser et al. 1969) produced by a female talker (av-
erage F0: 256 Hz) in the presence of a competing male talker 
(average F0: 124 Hz). The target IEEE sentences contained five 
key words each. The competing speech also consisted of IEEE 
sentences from a different subset of sentences to ensure that 
each sentence was only presented to the listener once, either 
as a target or a masker. Both talkers were American English 
speakers.

The masker was presented for the duration of the target sen-
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IM in children aged 4 to 16 years than in adults (Wightman 
& Kistler 2005). This difficulty might stem from immature 
stream segregation mechanisms, which have been shown to 
develop over time (Sussman et al. 2007). Given the crucial 
role of attention on streaming of auditory objects (Woods & 
McDermott 2015), and the existing evidence that speed and 
efficiency of attention allocation develop beyond the age of 12 
years (Gomes et al. 2007), further research is needed to explore 
developmental effects of auditory attention and stream segre-
gation on speech-on-speech performance in children, and their 
interplay in adults.

In the case of older adults, cognitive impairment might 
account for a significant proportion of the speech-on-speech 
difficulties (Füllgrabe et al. 2015). Consistent with this possi-
bility, specific difficulties in situations maximizing IM com-
pared to situations maximizing EM/MM have been reported 
in normal-hearing older adults (Schoof & Rosen 2014). This 
may be related to older adults’ reduced lexical inhibition 
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