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ABSTRACT 
 
Speech processing is slower when listening to multi-
ple talkers versus one continuous talker. Is this differ-
ence due to facilitation from perceptual adaptation to 
one talker’s speech or interference from sudden 
switches between talkers? In two experiments, we ex-
amined how speech recognition speed depends on on-
going exposure to a talker. Listeners performed a 
speeded word identification task, in which they heard 
words from one talker for 2–7 consecutive trials be-
fore the talker switched. Word identification was 
slowest on trials where the talker switched and faster 
after a single exposure to a talker. However, addi-
tional exposure to a talker did not further expedite 
word identification. Furthermore, more frequent 
talker switches led to slower speech processing. Our 
findings suggest that speech processing efficiency 
does not depend on listeners becoming perceptually 
adapted to a talker’s speech over time; rather, slower 
speech processing after a change in talker results from 
cognitive costs of attentional reorientation. 
 
Keywords: talker adaptation, speech perception, au-
ditory streaming, attentional reorientation 

1. INTRODUCTION 

Processing speech from multiple talkers introduces 
substantial phonetic variability [7], which creates fur-
ther ambiguity in the nondeterministic mapping be-
tween speech acoustic and listeners’ phonemic cate-
gories [12]. Correspondingly, listeners are less effi-
cient at recognizing speech spoken by multiple talk-
ers compared to one consistent talker [5,15,16]. 

It has been proposed that listeners’ perception be-
comes rapidly adapted to a talker’s speech [9,11], 
with perceptual tuning to talker-specific phonetic fea-
tures facilitating speech processing by reducing the 
demands in resolving acoustic-phonemic ambiguity 
[11,17]. However, an alternative explanation of the 
relative interference from talker variability is that ab-
rupt discontinuity in stimulus features disrupts listen-
ers’ attentional focus during speech processing. Dis-
continuity in the source of speech (i.e., a change in 
talker) imposes a cost to switch attention to the newly 
encountered source [1,3]. Thus, processing speech 
from multiple talkers may disrupt listeners’ ability to 

efficiently form a coherent stream of speech [6,18].  
The impact of talker variability has been mostly 

investigated by comparing processing speech from a 
single talker against processing mixed-talker speech 
where talkers constantly switched. Thus, it is unclear 
whether there is a cost associated with processing 
phonetically-variable, attentionally-disruptive speech 
from mixed talkers vs. a benefit of adaptation to 
speech from one continuous talker. Also, studies that 
compare processing under single- vs. mixed-talker 
conditions can reveal little about how processing 
speech from one continuous talker unfolds over time. 

Here, we examined how continued exposure to a 
talker affects speech recognition using a speeded clas-
sification task. We investigated whether the duration 
of exposure to a single, continuous talker influences 
(i) listeners’ response time for identifying subsequent 
words from that talker, and (ii) the magnitude of pro-
cessing interference when switching to a new talker. 
We varied the number of consecutive trials of speech 
from a single talker prior to switching to a new talker.  

If listeners become perceptually adapted to a talker 
over time, additional exposure to that talker should 
lead to faster speech processing. Furthermore, pro-
cessing interference from an abrupt talker switch 
should be greater after more adaptation (i.e., be larger 
for less frequent talker switches). However, if talker 
discontinuity disrupts attentional focus to the source 
of a speech stream, word recognition speed should be 
affected only when the talker switches, and greater in-
terference incurred with more frequent switches. 

2. EXPERIMENT 1 

2.1. Methods 

2.1.1. Participants 

Native speakers of American English (N=20; age 18–
33 years) with normal hearing were recruited. Partic-
ipants gave written informed consent, approved by 
the Institutional Review Board at Boston University. 

2.1.2. Stimuli and procedure 

Two words (boot and boat) were recorded by four na-
tive speakers of American English (2 female) (Fig. 1), 
and were normalized to equivalent RMS amplitude. 
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These words were chosen due to the high degree of 
acoustic-phonemic ambiguity across talkers [5]. 

 
Figure 1: Phonetic variability across talkers for the 
target words “boot,” “boat,” “bet,” and “bat.” 

  
Listeners performed a speeded word identification 

task. On every 2-s trial, listeners identified the spoken 
word as quickly and accurately as possible using a 
keypad (Fig. 2). We parametrically varied the number 
of trials in a row with words from a single talker; lis-
teners heard words from one talker for spans of 2–7 
consecutive trials before the talker switched for the 
subsequent span. All span lengths were equally at-
tested across talkers, and the length of spans preced-
ing a talker switch was balanced across talkers. Tran-
sition probabilities between the words and across the 
talkers were equated throughout the experiment. Par-
ticipants completed four, 326-trial blocks. The exper-
iment was conducted in a sound attenuated chamber 
using PsychoPy (v.1.8.1). Stimuli were delivered 
with Sennheiser HD-380 pro headphones. 

 
Figure 2: Illustrations of the word identification 
tasks. Colors and fonts denote different talkers. 

2.1.3. Data analysis 

The main dependent measure was response time (RT) 
on correct trials (accuracy: 96.2 ± 5.4%). Trials in 

which participants’ log-transformed RT was greater 
than 3 standard deviation from their mean were ex-
cluded (<1% of correct trials). Prior to analysis, RT 
was log-transformed to ensure normality. Analyses 
were carried out using two separate linear mixed-ef-
fects models (lme4 in R v3.3.3).  

In the first model, we analysed how listeners’ 
word identification speed changed across successive 
trials of a span after first encountering a new talker. 
We modeled the number of consecutive encounters of 
a talker as a fixed factor with 7 levels (0–6 trials; 0 
being the first encounter of a new talker); we speci-
fied contrasts that tested the pairwise differences be-
tween successive increases in number of trials.  

The second model examined whether the amount 
of prior exposure to a talker affected listeners’ subse-
quent word identification when the talker switched. 
The length of the prior span before a talker switch was 
entered in the model as a factor (6 levels; 2–7 trials), 
with contrasts testing the differences between succes-
sive increases in the number of preceding trials.  

Both models included random intercepts by par-
ticipant. The significance of each factor was deter-
mined based on Type-II Wald χ2 tests (car in R). 

2.2. Results  

First, we analysed how listeners’ word identification 
speed changed across successive trials of a span from 
the first encounter of a talker. We found a significant 
effect of the number of repeated encounters of a talker 
(χ2(6) = 564.25; p ≪ 0.0001); RTs were slowest upon 
first encountering a talker (Fig. 3), but a single repe-
tition of the talker led to significantly faster responses 
(trial 0 vs. trial 1; β = –0.033, t = 18.46, p ≪ 0.0001). 
On the second repeat, RT was slightly slower (trial 1 
vs. trial 2; β = 0.0041, t = 2.22, p = 0.026), but became 
faster again on the third repeat (trial 2 vs. trial 3; β = 
–0.0094, t = 4.54, p ≪ 0.0001) and plateaued for fur-
ther exposure to the talker (all ts < 1.51, ps > 0.13).  

 
Figure 3: Mean RT for word identification on suc-
cessive trials from a single talker. Error bars indi-
cate ±1 standard error of the mean (SEM).  
 

 
 

Next, we analysed whether the amount of prior ex-
posure to a talker affected listeners’ RTs when talker 
switched. We found that this factor had a significant 
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effect on RT (χ2(5) = 23.69; p < 0.00025; Fig. 4); lis-
teners’ responses were slower after less exposure to a 
talker (2 vs. 3 repetitions: β = 0.008, t = 1.78, p = 
0.075; 3 vs. 4 repetitions: β = 0.007, t = 1.66, p = 
0.096). Longer exposures did not affect listeners’ RTs 
at switch (all ts < 0.52, ps > 0.61).  

 
Figure 4: Word identification RT on talker switch 
trials as a function of the number same-talker pre-
ceding trials. Error bars indicate ±1 SEM.  

2.3. Discussion 

The results indicate that a single exposure to a talker 
was sufficient to maximally facilitate speech pro-
cessing; there was no additional benefit from longer 
exposure to the same talker. Furthermore, hearing a 
new talker was not more disruptive after longer expo-
sure to a preceding talker’s speech; rather, briefer ex-
posure to one talker before switching to a new one 
increased processing interference. That is, more fre-
quent talker switches resulted in slower word identi-
fication. This pattern is inconsistent with perceptual 
adaptation to a talker. Instead, our findings are in line 
with an alternative explanation—that talker disconti-
nuity interferes with speech processing by disrupting 
listeners’ attentional focus and auditory streaming. 

However, the simplicity of the decision may limit 
our ability to detect more graded changes in facilita-
tion with sustained exposure to a talker. Could the 
rapid plateau in word identification speed after a sin-
gle exposure to a talker merely reflect their ability to 
detect any change in acoustics from the previous trial 
of the same talker [8,13]? In Experiment 2, we in-
creased the number of target words to test whether 
more graded perceptual adaptation might be evident 
with more degrees of freedom in responses. 

3. EXPERIMENT 2 

3.1. Methods 

3.1.1. Participants 

New participants (N=13, age 18–24 years) met the 
same inclusion/exclusion criteria as Experiment 1. 

3.1.2. Stimuli and procedure 

Stimuli comprised amplitude-normalized recordings 

of natural productions of four English words (boot, 
boat, bet, bat) spoken by four native speakers of 
American English (2 male, 2 female; Fig. 1). 

Listeners identified a target word every 2 s by 
clicking a mouse button on the matching word dis-
played on the screen (Fig. 2). On each trial, listeners 
either heard a word spoken by the same talker as the 
previous trial—for spans of 2–7 consecutive same-
talker trials—or spoken by a different talker. 

Listeners completed four, 444-trial blocks. In two 
blocks, listeners were presented with all four target 
words (4AFC). In the other two blocks, listeners 
heard only two of the four words (2AFC), divided 
into six sub-blocks for all six possible pairs of words. 

As in Experiment 1, the number of spans of each 
length were equated across talkers, as were the tran-
sitions between the number of successive trials prior 
to switching to each talker. Transition probabilities 
between the four target words and across the four 
talkers, and the number of presentations of each stim-
ulus were equated. The order of 2AFC and 4AFC 
blocks were counterbalanced across participants. 

3.1.3. Data analysis 

RTs of correct trials were the main dependent meas-
ure (accuracy: 97.4 ± 2.8%). Log-transformed RTs 
were analysed using two separate linear mixed-ef-
fects models. 

Following Experiment 1, the first model examined 
the effect of exposure to a talker within a span (7 lev-
els; 0–6 trials) on identifying speech by that talker. 
The second model examined the effect of the amount 
of prior exposure to a preceding talker’s speech (6 
levels; 2–7 trials) on the subsequent identification of 
a word spoken by a new talker.  

In both models, we also examined whether these 
effects differed depending on the number of response 
options (i.e., 2AFC vs. 4AFC) serving as a fixed fac-
tor in the model. Both models included random inter-
cepts and slopes by participant. The significance of 
factors was determined by Type-II Wald χ2 tests. 

3.2. Results 

First, we analysed whether the number of successive 
exposures to a talker affected subsequent identifica-
tion of the same talker’s speech, and whether it dif-
fered between the 4- vs. 2-word choice trials (Fig. 5). 
This model of listeners’ RTs revealed significant ef-
fects of the number of repeated encounters of a talker 
(χ2(6) = 90.92; p ≪ 0.0001) and the number of re-
sponse options (χ2(1) = 112.40; p ≪ 0.0001), and their 
interactions (χ2(6) = 13.00; p = 0.043). Listeners were 
significantly slower at identifying words in 4AFC 
than 2AFC trials across the sequence of same-talker 
trials (β = 0.091, t = 10.55, p ≪ 0.0001). Furthermore, 
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a single repeated exposure to a talker after a talker 
switch significantly expedited the RTs (trial 0 vs. 1; β 
= 0.015, t = 5.81, p ≪ 0.0001) and the degree of RT 
reduction was similar for 2AFC vs. 4AFC decision 
trials (t = 0.80, p = 0.42). However, longer exposure 
to the same talker’s speech did not lead to faster RTs 
(trial 1 vs. 2, 2 vs. 3, etc; all ts < 0.51, ps > 0.61). 
 

Figure 5: Listeners’ RTs for repeated exposure to a 
talker from the first encounter with the talker. Or-
ange and red lines indicate RTs in 4AFC and 2AFC 
trials, respectively. Error bars indicate ± 1 SEM. 
(Note that the y-axis range differs from Fig. 3.)  
 

 
 
In the second model, we examined whether lis-

teners’ RTs on talker-switch trials were affected 
by the amount of exposure to the preceding talker, 
and whether this effect depended on the number of 
response options (Fig. 6). The model on RTs at 
talker-switch trials revealed significant effects of 
the amount of exposure to the preceding talker 
(χ2(5) = 23.54; p < 0.0003) and the number of re-
sponse options (χ2(1) = 107.58; p ≪ 0.0001), but 
no significant interaction between these factors 
(χ2(5) = 1.96; p = 0.85). Listeners were signifi-
cantly slower when the preceding talker was heard 
for two compared to three trials (β = 0.021, t = 
3.25, p = 0.0012). RTs were slightly slower with 
an additional repetition of the preceding talker (4 
vs. 3 trials; β = 0.015, t = 2.28, p = 0.023), but ad-
ditional exposure to the preceding talker did not 
affect RT (all ts < 1.86, ps > 0.063). While listen-
ers were slower when choosing from among four 
words than two at switch trials (β = 0.088, t = 
10.37, p ≪ 0.0001), the effect of the number of 
prior exposures at switch was similar for both con-
ditions (all ts < 1.18, ps > 0.24). 
 

Figure 6: Word identification RTs at talker-switch 
trials across preceding talker span lengths. Light 
and dark blue lines indicate 4AFC and 2AFC trials, 
respectively. Error bars indicate ± 1 SEM. 

3.3. Discussion 

Listeners were slower at identifying words when the 
number of alternative choices increased. As in Exper-
iment 1, a single exposure to a talker immediately fa-
cilitated identification of words spoken by the same 
talker, even with the increased number of alternative 
choices. Also, there was no additional facilitation 
from longer exposure to the talker, even when there 
were more response choices. Furthermore, our find-
ings suggest that shorter amounts of exposure to a 
preceding talker leads to greater interference in pro-
cessing speech from a new talker regardless of the 
number of choices that listeners have to make. Thus, 
we again found that talker discontinuity disrupts lis-
teners’ speech processing, and this disruption is exac-
erbated with increasingly frequent talker switches.  

4. CONCLUSION 

In two experiments, we examined why speech pro-
cessing efficiency differs for single- vs. mixed-talker 
speech. After the first encounter with a new talker, 
further exposure to their speech did not make speech 
processing more efficient. Likewise, processing inter-
ference when encountering a new talker was greatest 
after shorter exposure to a prior talker. 

Prior studies have variously described this differ-
ence as the benefit of talker adaptation or the cost of 
interference from multiple talkers [3,5,15,17]. Our re-
sults suggest an account of speech processing where 
listeners’ attention is disrupted by a change in talker, 
rather than one where they become perceptually 
adapted to a talker’s speech over time. Processing in-
terference from mixed-talker speech appears to result 
from attentional disruption that impairs listeners’ 
ability to form a coherent auditory stream [2,18].  

It is possible that uncertainty about the upcoming 
talker can influence speech processing efficiency 
[14], as we observed slower responses when listeners 
encountered the same talker’s speech for three con-
secutive trials than a single repeat of a talker (Fig. 3). 
However, recent work indicates that not only does a 
change in talker consistently interferes with speech 
processing efficiency, but that repetition of a talker is 
always facilitatory, regardless of listeners’ expecta-
tion about the upcoming talker [4,10]. Furthermore, 
the structural certainty/uncertainty about the upcom-
ing talker was identical in both Experiments 1 and 2, 
but we did not observe the same pattern of RT 
changes between repetition trials 2 and 3 in these two 
experiments. Thus, rather than the top-down expecta-
tion about the talker, bottom-up change in the source 
of speech stream may make the greater contribution 
to processing interference from mixed-talker speech. 
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