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Abstract In this study we explored the locus of semantic
interference in a novel picture–sound interference task in
which participants name pictures while ignoring environmen-
tal distractor sounds. In a previous study using this task
(Mädebach, Wöhner, Kieseler, & Jescheniak, in Journal of
Experimental Psychology: Human Perception and
Performance, 43, 1629–1646, 2017), we showed that seman-
tically related distractor sounds (e.g., BARKINGdog) interfere
with a picture-naming response (e.g., Bhorse^) more strongly
than unrelated distractor sounds do (e.g., DRUMMINGdrum).
In the experiment reported here, we employed the psycholog-
ical refractory period (PRP) approach to explore the locus of
this effect. We combined a geometric form classification task
(square vs. circle; Task 1) with the picture–sound interference
task (Task 2). The stimulus onset asynchrony (SOA) between
the tasks was systematically varied (0 vs. 500 ms). There were
three central findings. First, the semantic interference effect
from distractor sounds was replicated. Second, picture naming
(in Task 2) was slower with the short than with the long task
SOA. Third, both effects were additive—that is, the semantic
interference effects were of similar magnitude at both task
SOAs. This suggests that the interference arises during re-
sponse selection or later stages, not during early perceptual

processing. This finding corroborates the theory that semantic
interference from distractor sounds reflects a competitive se-
lection mechanism in word production.
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In a recent study (Mädebach,Wöhner, Kieseler, & Jescheniak,
2017) we observed that semantically related environmental
distractors sounds (e.g., BARKINGdog) interfere with picture
naming (e.g., „horse^) more strongly than unrelated environ-
mental distractor sounds (e.g., DRUMMINGdrum). This se-
mantic interference effect from distractor sounds resembles
the one typically obtained with distractor words, which has
been central for the debate on the mechanism of lexical selec-
tion. According to one (competitive selection) view, this latter
effect is seen as an indicator of a general, competitive lexical
selection mechanism (e.g., Levelt, Roelofs, & Meyer, 1999;
Roelofs, 1992). According to another (non-competitive
selection) view, it is seen as an indicator of control mecha-
nisms specific to the processing of distractor words (e.g.,
Finkbeiner & Caramazza, 2006; Mahon, Costa, Peterson,
Vargas, & Caramazza, 2007). The finding of a similar seman-
tic interference effect with distractors sounds has the potential
to advance the debate about the mechanism guiding lexical
selection. However, relating this effect to the debate rests on
the assumption that it indeed reflects response selection pro-
cesses and not earlier, preselection processes. In the present
study we explored the locus of this effect by applying the
classical psychological refractory period (PRP) approach
(e.g., Pashler, 1994).
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Selection mechanisms in models of word production

There is wide consensus that during preparation of an utter-
ance (e.g., Bhorse^), not only the target word but also a cohort
of semantically related lexical representations (e.g., Bcow,^
Bdog,^ Bdonkey^) are activated. Disagreement exists about
how a target word is selected among these concurrently acti-
vated representations. According to the competitive selection
view (e.g., Levelt et al., 1999), a target word is selected as
soon as its activation exceeds the activation of other words by
a critical amount. According to the non-competitive selection
view (e.g., Mahon et al., 2007), a target word is selected as
soon as a critical activation threshold is exceeded, regardless
of the activation levels of other words.

Much of the theoretical debate on this issue has focused on
the observation of semantic interference in the picture–word
interference task and its proper interpretation (for a review, see
Spalek, Damian, & Bölte, 2013). In this task participants name
pictures while ignoring distractor words. When the target pic-
ture and distractor word are semantic-categorically related
(e.g., horse–dog), naming responses are slower than when
picture and word are unrelated (e.g., horse–drum).
According to the competitive selection view this effect reflects
increased competitor activation. A related distractor is thought
to further increase activation in the semantic cohort, whereas
an unrelated distractor only activates otherwise inactive rep-
resentations. According to the noncompetitive selection view,
the effect is attributed to postlexical control processes specific
to processing distractor words (Mahon et al., 2007).
Perceiving a (distractor) word is thought to lead inadvertently
and quickly to the preparation of an articulatory response. This
distractor response then has to be excluded from an articula-
tory buffer before the target picture naming response can enter
it and then be produced. This exclusion is assumed to be
delayed if the distractor response is semantically similar to
the target response.

In short, the competitive lexical selection account views
semantic interference in the picture–word interference task
as a reflection of a general cognitive mechanism involved in
word production that operates at the lexical level and for
which—in principle—the modality (visual or auditory) or
type (picture, word, or environmental sound) of the distractor
should not matter. By contrast, the noncompetitive response
exclusion account views it as a task-dependent phenomenon
that operates at a postlexical level and is specific to distractor
words.

Semantic interference from distractor sounds in picture
naming

In a recent study we tested this proposed specificity of the
effect by using environmental distractor sounds instead of
distractor words (e.g., BARKINGhorse vs. DRUMMINGdrum,

when the picture shows a horse; Mädebach et al., 2017). We
likewise observed semantic interference, which shows that
semantic interference is not restricted to tasks that involve
distractor words. We argued that the postlexical control mech-
anism proposed by the noncompetitive account of picture–
word interference effects does not provide a viable explana-
tion for semantic interference from sounds. First, there is no
apparent reason to assume that environmental sounds trigger
the automatic generation of an articulatory response. Second,
even if this would be the case, preparation of an articulatory
response to an environmental sound would be too slow to
affect postlexical processes of picture naming (e.g.,
Thompson & Paivio, 1994). Therefore, we concluded that
semantic interference from distractor sounds results from
competitive selection during conceptual or lexical processing.
However, this conclusion crucially rests on the assumption
that the effect does not result from early perceptual processes
such as, for instance, an impairment in picture identification.

The present study

The present study served two aims. First, we sought to repli-
cate the novel finding of semantic interference from distractor
sounds. Second and central to this study, we sought distin-
guish between two possible loci of this effect. One possibility
is that this effect reflects response selection in picture naming.
This assumption is based on the predictions of word produc-
tion models assuming a competitive selection mechanism.
Another possibility is that the effect reflects preselection pro-
cesses like visual processing and object identification. This
assumption is motivated by previous studies showing that
congruent environmental sounds (e.g., NEIGHINGhorse when
the target picture is a horse) facilitate detection and identifica-
tion of corresponding pictures (e.g., Chen & Spence, 2010,
2011).

To address these questions we employed the psychological
refractory period (PRP) procedure (Pashler, 1994) in which
participants respond to two tasks in a fixed sequence. The
critical manipulation in PRP studies concerns the stimulus
onset asynchrony (SOA) between the two tasks. Dual-task
interference denotes the fact that T2 responses are delayed
as task SOA decreases. A common interpretation is that re-
sponse selection in each task is subject to a central processing
bottleneck, so that T2 response selection has to wait until T1
response selection is completed (e.g., Pashler & Johnston,
1989). Importantly, this implies that manipulations of T2 re-
sponse selection should be unaffected by task SOA (i.e., the
two effects should be additive). In contrast, manipulations of
T2 precentral processes should only be visible at sufficiently
long task SOAs because at short task SOAs they are absorbed
in a Bcognitive slack^ arising during T1 response selection
(i.e., the two effects should be underadditive).
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The PRP approach has previously been used to inves-
tigate the locus of semantic interference in the picture–
word interference task. Additivity of the semantic inter-
ference effect of distractor words with dual-task interfer-
ence was found in multiple studies (Piai, Roelofs, &
Roete, 2015; Piai, Roelofs, & Schriefers, 2014; Schnur
& Martin, 2012; van Maanen, van Rijn, & Taatgen,
2012, Exp. 2; cf. Ayora et al., 2011; Dell’Acqua, Job,
Peressotti, & Pascali, 2007; van Maanen et al., 2012,
Exp. 1). Overall the available evidence from these studies
supports the view that semantic interference in the pic-
ture–word interference task arises during response selec-
tion (for discussions, see Kleinman, 2013; Piai et al.,
2014).

In our experiment, a geometric shape classification task
(requiring a manual response) figured as Task 1 (T1) and
the picture–sound interference task (requiring a vocal re-
sponse) as Task 2 (T2). For the latter task, we expected to
replicate the semantic interference effect found in our pre-
vious study. Furthermore, if this effect reflects response
selection (or later) processes that are subject to a central
processing bottleneck, then the effect should be additive
with dual-task interference (i.e., independent of task
SOA). In contrast, if the effect reflects preselection pro-
cesses that are not subject to a central processing bottle-
neck (e.g., object identification; see Green, Johnston, &
Ruthruff, 2011), then the effect should be underadditive
with dual task interference (i.e., attenuated or absent with
shorter task SOA). Apart from the critical semantic and
unrelated conditions we also included a congruent condi-
tion in the picture–sound task for which we expected to
facilitation effect (relative to the unrelated condition) as in
our previous study. Because similar congruency facilita-
tion effects have also found in picture detection and iden-
tification of briefly presented (and backward-masked) pic-
tures (Chen & Spence, 2010), we assumed that it might—
in part—reflect early perceptual processes (i.e., preselec-
tion processes). Therefore, we expected the congruency
facilitation effect to be underadditive with dual task
interference.

Method

Participants

Twenty-four native speakers of German participated (21 fe-
male, three male; mean age = 20.3 years, range = 18–24
years). All participants had normal or corrected-to-normal vi-
sion and no known hearing impairment. Two additional par-
ticipants were replaced due to technical problems (button
press frequently triggering the voice key, leading to massive
data loss).

Materials

For the shape classification task (T1) a filled red square and
circle were used (diameter 1.1° at 60 cm distance). For the
picture naming task (T2) the same materials as Mädebach
et al., 2017) were used (for a full list see the supplement).
Stimuli were 32 black line drawings of objects (maximum
8.4° × 8.4°) and corresponding sounds (normalized in ampli-
tude; sampling rate = 48 kHz; mean duration = 1,246 ms,
range = 702–1,572 ms). Pictures were either paired with a
sound from the same semantic category (semantic condition),
with an unrelated sound (unrelated condition), with their cor-
responding sound (congruent condition), or with a 500-Hz
sine tone (500-ms duration; neutral condition). In the seman-
tic, unrelated, and congruent condition the same sounds were
used. Six additional pictures and sounds were used for prac-
tice and warmup trials.

Design

Task SOA (0, 500 ms) and distractor condition (semantic,
unrelated, congruent, neutral) were varied within participants
and within items. The neutral condition was included to keep
the number of target repetitions and the proportion of condi-
tions identical to our previous study. However, because of
physical differences between a sine tone and natural sounds,
the neutral condition is not theoretically informative and, thus,
was not included in the data analyses reported here.

We created two blocks. In the first block, half of the items
were presented with task SOA 0ms in all distractor conditions
and the other half of the items with task SOA 500 ms in all
distractor conditions. In the second block, the item subsets
were presented with the complementary task SOAs. The se-
quence of these two blocks was counterbalanced across par-
ticipants. Within blocks the sequence of distractor conditions
per item was counterbalanced with a sequentially balanced
Latin square. For each block four parallel lists (parallel regard-
ing the sequence of items but different regarding the sequence
of conditions per item) were constructed. There were three
different randomizations per parallel list, which each were
used once in the first and once in the second block, resulting
in 24 experimental lists overall.

Trials were pseudorandomized using Mix (van Casteren &
Davis, 2006). Restrictions were: (a) picture repetitions were
separated by a minimum of eight trials, (b) specific sequences
of any two pictures were not repeated, (c) a picture and its
corresponding sound did not appear in consecutive trials, (d)
distractor condition, SOA, and T1 shape were repeated in
max. three consecutive trials, (e) pictures with phonologically
similar names did not appear in consecutive trials, (f) max.
two pictures from the same semantic category appeared in
consecutive trials.
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Apparatus

Visual stimuli were presented on a 19-in. TFT monitor and
auditory stimuli via headphones. Naming latencies were reg-
istered via a microphone connected to a hardware voice key.
Manual responses were registered with a push-button box.
Stimulus presentation and data collection were controlled by
NESU (Nijmegen Experimental Setup).

Procedure

At the beginning of the experiment participants were familiar-
ized with the materials. First, each picture was presented to-
gether with its corresponding sound and its designated name
that was read aloud by the participants. Second, each picture–
sound pair was presented without the name and had to be
named by the participants. Then the two tasks were intro-
duced. The shape classification task (T1) was introduced first
(12 trials). Participants were asked to press a left or a right
push button, depending on the stimulus, as quickly as possi-
ble. A printed sign indicating the button assignment remained
visible throughout the experiment. Button assignment was
reversed for half of the participants. The picture–sound inter-
ference task (T2) was introduced next (12 trials). Finally, the
dual task was introduced (12 trials, six with each task SOA).
Participants were instructed to always give the manual re-
sponse first and to respond to either task as fast as possible.
Then the 256 experimental trials were presented with a short
break after every 64 experimental trials. Two warm-up trials
preceded each block of experimental trials.

Experimental trials were structured as follows: The T1
shape was presented for 100 ms centered on the screen. The
T2 picture was also presented centered on the screen for
800 ms starting simultaneously with the T1 shape (i.e., the
T1 shape was superimposed on it) or with a 500-ms delay,
depending on task SOA. The T2 sound started 200 ms before
T2 picture onset. This distractor SOA had proved most sensi-
tive to the semantic interference effect in Mädebach et al.
(2017). T1 and T2 responses were registered starting with
their respective target stimulus onsets until 3 s after T2 picture
onset.

Results

We discarded trials in which (a) responses were out of order,
(b) no response was registered in either task, (c) another tech-
nical problem occurred (i.e., response latencies were not ac-
curately registered; e.g., because the voice key was triggered
by external noise), and (d) T1 latency < 100 ms or T2 latency
< 300ms (overall 2.2%). For T1, incorrect button presses were
treated as errors. For T2, trials were treated as errors, when no
response, an unexpected response, or a disfluent response was

given, or when a nonspeech sound produced by the participant
triggered the voice key. Trials in which an error was coded in
either task were excluded from the latency analysis (8.3%).
The analyses were conducted in R (R Development Core
Team, 2017). We submitted averaged response latencies and
error rates to analyses of variance (ANOVAs) involving the
factors Task SOA and Condition. Generalized eta-squared, as
provided by the ez package (Lawrence, 2015), is reported as
an effect size estimate. Greenhouse–Geisser-corrected df and
p values are also reported, if the sphericity assumption was
violated (Mauchly test p < .05). Additionally, we report Bayes
factors for corresponding analyses conducted with the
BayesFactor package (Morey & Rouder, 2015) using the de-
fault priors. The data and scripts are available at https://osf.io/
3aurs/. Mean response latencies are presented in Fig. 1; both
mean response latencies and error rates are listed in Table 1.

T1: Shape classification

There were no significant effects in the latency analyses,
ps > .300. The preferred model in these Bayesian ANOVAs
was the null model. The latency data here were slightly
more likely under the null model than under a model con-
taining only the main effect of SOA (BF = 1.9) and were
substantially more likely than under models containing the
main effect of condition or an interaction of the two factors
(in each case, BF > 10).

In the error analysis, SOAwas significant, F(1, 23) = 45.77,
p < .001, ηg

2 = .234, with more errors at SOA 0 ms than at
SOA 500 ms. We found no significant effect of distractor
condition, F(2, 46) = 2.51, p = .092, and no interaction of
SOA and distractor condition, F(1.56, 35.80) = 2.22,
p = .120. The preferred model in these Bayesian ANOVAs
contained only the main effect of SOA. The data were more
likely under this model than under the null model, BF > 1,000;
the model containing both main effects, BF = 2.8; and the
model containing both main effects and their interaction,
BF = 4.4.

T2: Picture naming

Naming latencies were longer at SOA 0 ms than at SOA 500
ms, F1(1, 23) = 288.61, p < .001, ηg

2 = .470; F2(1, 31) =
846.51, p < .001, ηg

2 = .775. There was also a main effect of
distractor condition,F1(1.49, 34.37) = 28.04, p< .001, ηg

2 = .031;
F2(2, 62) = 42.16, p < .001, ηg

2 = .114. As compared to
the unrelated condition, naming latencies were longer in the
semantic condition, F1(1, 23) = 7.20, p = .013, ηg

2 = .006;
F2(1, 31) = 7.59, p = .010, ηg

2 = .020, but shorter in the
congruent condition, F1(1, 23) = 43.30, p < .001, ηg

2 = .024;
F2(1, 31) = 41.18, p < .001, ηg

2 = .101. No interaction of
distractor condition and SOAwas apparent, Fs < 1. The pre-
ferredmodel in Bayesian ANOVAs contains bothmain effects
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but not their interaction. The data are more likely under this
model than under models containing only one of the main
effects, for participants and items BF > 1,000, and the model
containing both main effects and their interaction, for partici-
pants BF = 7.4, for items BF = 7.0. Additional Bayesian t tests
on the two condition contrasts provide evidence for the se-
mantic interference effect, for participants BF10 = 3.8 and for
items BF10 = 4.5, and substantial evidence for the congruency
facilitation effect, for participants and items BF10 > 1,000.

Error rates did not differ significantly between SOA, F1(1,
23) = 2.33, p = .140; F2(1, 31) = 2.41, p = .131, or distractor
condition, Fs < 1. The interaction of SOA and distractor con-
dition was significant, F1(2, 46) = 8.31, p < .001, ηg

2 = .068;
F2(2, 62) = 6.90, p = .002, ηg

2 = .054. We observed no seman-
tic effect overall, Fs < 1, and no significant interaction with
SOA, F1(1, 23) = 2.87, p = .104; F2(1, 31) = 2.37, p = .134.
There was also no congruency effect overall, Fs < 1, but this
contrast differed across SOAs, F1(1, 23) = 17.22, p < .001,
ηg

2 = .091;F2(1, 31) = 11.03, p = .002, ηg
2 = .072. At SOA 0ms,

fewer errors were made in the congruent condition, t1(23) =
3.37, p= .003; t2(31) = 3.46, p= .002, but therewas no significant
difference at SOA 500 ms, t1(23) = 1.94, p = .065;
t2(31) = 1.49, p = .146. The Bayesian ANOVAs yielded no
clearly preferred model. Instead, the data appeared similarly
likely under the null model and the full model containing both
main effects and their interaction: for participants, BF = 1.5 in
favor of the full model; for items, BF = 1.1 in favor of the null
model. This suggests that the significant interaction between
task SOA and condition (driven by the congruency contrast)
might be spurious. This was also suggested by the results of an
additional experiment (with the same materials but including
more task SOAs), in which this interaction was not
replicated.1

Discussion

Our experiment explored the locus of distractor sound effects
in the picture–sound interference task. We combined a shape

1 The results of this additional experiment were consistent with the main
results reported here (see the supplement to this article for details).

Table 1 Mean response latencies (RT, in milliseconds) and error rates
(ERR, in percentages) per task, distractor condition, and task SOA

Condition SOA 0 ms SOA 500 ms

RT ERR RT ERR

Shape Classification (T1)

Neutral 507 (18) 4.5 (1.0) 519 (23) 0.8 (0.4)

Semantic 506 (19) 7.3 (1.4) 513 (24) 1.7 (0.6)

Unrelated 511 (18) 6.0 (0.9) 516 (26) 0.9 (0.4)

Congruent 499 (17) 4.7 (0.9) 516 (23) 1.7 (0.6)

Semantic–unrelated –5 (5) 1.3 (1.2) –2 (7) 0.8 (0.7)

Congruent–unrelated –12 (6) –1.3 (0.9) 1 (10) 0.8 (0.6)

Picture Naming (T2)

Neutral 954 (33) 4.5 (0.9) 706 (22) 4.0 (0.8)

Semantic 985 (38) 4.4 (0.8) 715 (25) 5.2 (0.9)

Unrelated 963 (32) 6.3 (0.9) 694 (21) 4.6 (0.8)

Congruent 918 (35) 2.5 (0.8) 660 (22) 6.7 (1.3)

Semantic–unrelated 22 (12) –1.8 (1.1) 21 (9) 0.6 (0.9)

Congruent–unrelated –45 (7) –3.7 (1.1) –34 (9) 2.1 (1.1)

Standard errors of the mean are given in parentheses. Means and standard
errors are based on participants
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classification task (Task 1) and the picture–sound interference
task (Task 2) in a PRP design. There were three main findings.
First, we observed interference from semantically related
distractor sounds (mean effect of 22 ms [95% CI: 5–38 ms]),
and facilitation from congruent distractor sounds (mean effect
of 40 ms [95% CI: 27–52 ms]) during picture naming. Both
effects were of similar size in the previous study (Mädebach
et al., 2017, Exps. 1–3, distractor SOA – 200 ms only) in
which we observed semantic interference of 24 ms [95% CI:
17–30 ms] and congruency facilitation of 56 ms [95%CI: 48–
64 ms]. This testifies to the robustness of the effects. Second,
picture naming (in Task 2) was slower with the short than with
the long task SOA. The presence of this typical PRP effect
shows that the implementation of the dual task and the choice
of task SOAs were appropriate. Third, and most important, the
semantic interference effect was of similar magnitude across
task SOAs (as was, with some qualification, the congruency
facilitation effect, see below), which—according to the PRP
logic—suggests that it originates during response selection
rather than during early perceptual processing.

The observation that the congruency effect was not affected
by task SOA is somewhat surprising. We expected that it
might—in part—reflect early perceptual processes (i.e., pre-
selection processes) because similar effects had also been ob-
served in picture detection and identification tasks (Chen &
Spence, 2010, 2011) and, thus, should have been smaller at
the short task SOA. This was not the case. A critical factor in
this regard might be our choice of distractor SOA. We used a
fixed distractor SOA of – 200 ms at which the critical seman-
tic interference effect had peaked inMädebach et al. (2017). In
contrast, the congruency facilitation was somewhat larger
with more negative distractor SOAs in that study. Possibly,
only with earlier distractor sound onset, semantic representa-
tions associated with the sounds become activated in time to
affect early visual processing of the target picture in addition
to affecting later semantic–lexical processing (Chen &
Spence, 2011). If so, underadditivity of the congruency facil-
itation effect might be found with more negative distractor
SOAs. Another, related, explanation might be that, although
the distractor SOA was fixed, processing of the distractor
sounds affected picture processing differently depending on
task SOA because at short task SOA sounds were processed
for a longer time before the picture naming response was
initiated than at the long task SOA. In other words, the Beffec-
tive^ distractor SOA (time between sound onset and response
selection in picture naming) might shift between task SOAs
due to the cognitive slack delaying the preparation of the T2
target picture name, but not the processing of the T2–
distractor sound. In this case, at short-task SOA, the base
congruency facilitation effect might have been larger than at
the long task SOA. This might have masked underadditivity
of the congruency facilitation effect with dual task interfer-
ence to some degree. However, importantly, this caveat does

not apply to the critical semantic interference effect. This ef-
fect peaked at SOA – 200 ms in the previous study (i.e., it
decreased with more negative distractor SOAs). Therefore, if
anything, the shift to a more negative Beffective^ distractor
SOA at the short task SOA would have promoted
underadditivity of the semantic interference effect with dual
task interference.

Another unexpected finding was the task SOA effect on T1
error rates: more errors with the short task SOA than with the
long task SOA. This effect does not correspond to the classical
assumption of a structural response selection bottleneck.
According to this assumption, only T2 performance should
be subject to dual-task interference, and T1 performance
should not (Pashler, 1994). However, similar effects of T2
processing on T1 performance have been found in a number
of PRP studies (e.g., Paucke, Oppermann, Koch, &
Jescheniak, 2015), including PRP studies on semantic inter-
ference in the picture–word interference task (Piai et al., 2015;
Piai et al., 2014; Schnur & Martin, 2012) and such results
might be better accounted for by capacity-sharing accounts
of dual-task performance (e.g., Tombu & Jolicœur, 2003).
But when adopting a capacity sharing account, the additivity
of the dual task interference and picture–sound interference
would also suggest a response selection locus of the effect.

Our conclusion that picture–sound interference effects arise
during response selection does not necessarily imply a lexical
locus of these effects. Response selection in word production
is often attributed to the lexical level and this has also been the
perspective taken by previous PRP studies on word produc-
tion (see Piai et al., 2014). However, other word production
models assume selection at the conceptual level (e.g., Bloem
& La Heij, 2003; Mahon & Navarrete, 2015). The present
results would be compatible with both a prelexical and a lex-
ical response selection locus of picture–sound interference
because both conceptualization and lexicalisation have been
argued to draw on central processing capacity (Ferreira &
Pashler, 2002; Levelt, 1989).

Finally, wewant to clarify that the main result of the present
study (additivity of picture–sound interference and dual task
interference) does not principally rule out a noncompetitive
explanation of the semantic interference effect. Demonstrating
that this effect arises during response selection corroborates
predictions from models assuming competitive selection and
thus a competitive explanation is supported by the present
results. In contrast, noncompetitive models cannot account
well for semantic interference from distractor sounds because
the noncompetitive mechanism, which was proposed to ac-
count for semantic interference in the picture–word task
(postlexical response exclusion) is fundamentally incompati-
ble with semantic interference in the picture–sound task
(Mädebach et al., 2017). Nonetheless, other noncompetitive
explanations of this effect might be viable (e.g., conflict mon-
itoring) and these would be compatible with the present results
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if they demand central processing capacity or arise at a
postselection stage.

Conclusion

The present PRP study provides evidence that semantic inter-
ference in the picture–sound interference task results from
response selection processes. This fact qualifies the picture–
sound interference task as a novel and promising tool
complementing the rather limited set of experimental tasks
that are available for investigating details of word production.
The results presented here also show that semantic interfer-
ence in picture naming is not specific to conditions in which
distractor words are used and thus support word production
models incorporating a competitive selection mechanism.
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