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Abstract

Performance in visual serial recall tasks is often impaired by irrelevant auditory distracters. The duplex-mechanism
account of auditory distraction states that if the distracters provide order cues, these interfere with the processing
of the order cues in the serial recall task (interference by process). In contrast, the unitary account states that
distracters capture only attention on a general level (attentional distraction) without interfering specifically with
order processing. Marsh et al. (2018, Journal of Experimental Psychology-Learning Memory and Cognition, 44, 882-
897) reported finding a dissociation between the effects of serial recall tasks and those of a missing-item task on
the disruptive effects of speech and of emotional words, as predicted by the duplex-mechanism account. Critically,
the reported analyses did not test specifically for the claimed dissociation. Therefore, I reanalyzed the Marsh et
al. data and conducted the appropriate analyses. I also tested the dissociation more directly and added a Bayesian
hypothesis test to measure the strength of the evidence for a dissociation. Results provided strong evidence for a
dissociation (i.e., crossover interaction) between effects of speech and of emotion. Because the duplex-mechanism
account predicts this dissociation between speech effects (interference by process) and emotion effects (attentional
diversion) whereas the unitary account does not, Marsh et al.’s data support the duplex-mechanism account. How-
ever, to show that this dissociation is robust, researchers are advised to replicate this dissociation in an adversarial
registered report.
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Marsh et al. (2018) study for this effect is the duplex-mechanism account (Hughes,
2014; Hughes et al., 2007), which proposes two sepa-
rate mechanisms: interference by process and attentional
diversion. Interference by process occurs because irrel-
evant sounds that change over time provide order cues
that are processed automatically, and these order cues
interfere with the processing of the order cues in the
serial recall task. Attentional diversion occurs because
irrelevant sounds capture attention, and this attentional
diversion away from the serial recall task also impairs
performance. According to the duplex-mechanism ac-
count, task impairment results from both processes. In

The ability to remember the order of events, which
is critical for short-term memory, is commonly tested
with serial recall tasks. For example, participants are
shown a series of digits at a rate of one digit per second,
and afterward, they are asked to recall the correct order
of the digits. The irrelevant sound effect refers to the
observation that irrelevant speech or other sounds pre-
sented during the task impair recall performance (Bea-
man and Jones, 1997; Ellermeier and Zimmer, 2014;
Jones and Macken, 1993). One prominent explanation
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contrast, according to the unitary account, task impair-
ment results only from attentional diversion (Bell et al.,
2019; Korner et al., 2017; Roer et al., 2015).

In support of the unitary account, recent studies
found that the content of speech (i.e., postcategorical
properties such as meaning) can disrupt performance
in serial recall. For example, recall performance is dis-
rupted more by emotional words than neutral words
(Buchner et al., 2006; Buchner et al., 2004), more by
taboo words than neutral words (Roéer et al., 2017), and
more by participants’ own names than control names
(Roer et al., 2013). However, as argued by Marsh et al.
(2018), these findings do not necessarily demonstrate
that auditory distraction in serial recall can be caused
only by attentional diversion. Both interference by pro-
cess and attentional diversion may disrupt recall perfor-
mance. If so, it should be possible to dissociate these
disruptive effects.

In a clever study, Marsh et al. (2018) conducted two
experiments intended to demonstrate this dissociation.
In the first experiment, participants performed a serial
recall task with eight digits (1 to 8 in random order, one
per 900 ms) that were either easy to read (low load)
or difficult to read (high load). In low load, the dig-
its were clearly visible, whereas in high load, the dig-
its were embedded in random visual noise. After each
series of eight digits, participants had to recall the or-
der of the digits. Recall performance was indexed by
proportion correct (across serial positions). In the sec-
ond experiment, participants performed a missing-item
task: Participants were presented with series of eight
different digits in random order (as in serial recall), and
at the end of each trial, the participants had to report
which digit from the 1-9 range was missing from the
series. Thus, digit order did not have to be processed
to perform the missing-item task. Performance was also
indexed by proportion correct.

Each task comprised six conditions: quiet and five
conditions with auditory distracters (15 trials per condi-
tion). The five distracter conditions were neutral words
and two content categories (social and physical) each
of positive and negative words. For each trial with au-
ditory distracters, all distracters were drawn from the
same condition. Also, each digit in a series was accom-
panied by an auditory distracter, and both had the same
onset. Note that the two content categories (social and
physical) were merged by Marsh et al. (2018) on the
basis of preliminary analyses. Thus, there were four
conditions in the final analyses: quiet, neutral, positive,
and negative.

Because the neutral words were not emotional, they
were used to capture the distracting effect of speech per
se. Quiet (i.e., no sound) was the control condition.

Thus, the speech effect was the difference of quiet minus
neutral words. Neutral, positive, and negative words
were used to capture the distracting effect of emotion.
Thus, the emotion effect was the difference of neutral
words minus the mean of positive and negative words.
Note that Marsh et al. (2018) referred to a valence ef-
fect, but this term implies a specific interest in the dif-
ference between positive and negative words. Instead,
I prefer to refer to an emotion effect because the main
interest was the difference between neutral words and
emotional words (positive and negative combined).

Marsh et al. (2018) argued that according to the
duplex-mechanism account, the effects of speech (i.e.,
interference by process) and of emotion (i.e., atten-
tional diversion) should differ (i.e., be dissociated) be-
tween the serial recall task and the missing-item task.
The authors argued that the following results would
support a dissociation: First, in the serial recall task,
attending to digits that are hard to read should decrease
attentional diversion but not interference by process.
Accordingly, high load (vs. low load) should decrease
the emotion effect but not the speech effect. Second,
performing the missing-item task (in which order cues
are irrelevant) should decrease interference by process
but not attentional diversion. Accordingly, the missing-
item task (vs. low load in the serial recall task) should
decrease the speech effect but not the emotion effect.

Critically, Marsh et al. (2018) analyzed performance
data (proportion correct) with ANOVAs and t tests, but
these analyses did not test specifically for a dissociation
between task effects on speech and on emotion. To
address this issue, I reanalyzed the Marsh et al. data,
which the authors kindly shared with me. Below, I re-
view the original analyses and discuss their problems,
simulate hypothetical data to illustrate these problems,
conduct the appropriate analyses, test the dissociation
more directly, add a Bayesian hypothesis test to mea-
sure the strength of evidence for a dissociation, and dis-
cuss theoretical implications. In closing, I discuss some
meta-scientific concerns.

All scripts, analyses, figures, and additional mate-
rial are available at Open Science Framework. To fa-
cilitate open and reproducible science (Munafo et al.,
2017, this material includes a complete R-markdown
script (Baptiste, 2017; Bates et al., 2015; Lawrence,
2016; Liidecke, 2021; Miiller, 2020; R Core Team,
2016; Singmann et al., 2020; Team, 2020; Wickham
et al., 2019; Wiens, 2017; Zhu, 2020). For example,
recall performance was measured as proportion cor-
rect; thus, it may violate assumptions for ANOVAs (e.g.,
normality). However, because additional analyses sug-
gested that results were unaffected (see R-markdown
script), the simpler analyses with proportion correct are
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reported below.

Original analyses

Figure 1a shows the mean proportion correct for the
four sound categories for both low and high load in
the serial recall task of the first experiment and for the
missing-item task of the second experiment.

Marsh et al. (2018) conducted two main analy-
ses to test for the expected pattern of results. Within
the framework of null hypothesis significance test-
ing (Perezgonzalez, 2015; Szucs and Ioannidis, 2017,
Wiens and Nilsson, 2017), the authors interpreted a sig-
nificant finding (p < .05) as evidence for an effect (thus,
significant indicates statistically significant).

The first main analysis compared low and high load
in the serial recall task. Proportion-correct data were
analyzed in a 2 X 4 mixed ANOVA with load (low and
high load) as a between-subjects variable and sound
(quiet, neutral, positive, and negative) as a within-
subjects variable. Because the overall interaction was
significant (p = 0.031 after Greenhouse-Geisser correc-
tion), Marsh et al. (2018) interpreted this as evidence
that the effect of load (low vs. high load) was differ-
ent on the speech effect than on the emotion effect. In
follow-up analyses, Marsh et al. separately assessed the
effect of load (low vs. high) on the speech effect and
on the emotion effect. For speech, results showed no
significant interaction between load (low and high) and
sound (quiet and neutral), p = .90. For emotion, results
showed that for low load, proportion correct decreased
significantly (p < .05) from neutral to positive and from
positive to negative, whereas for high load, proportion
correct did not differ significantly among the sound con-
ditions. According to the authors, these results support
a dissociation: Whereas high load had no effect on the
speech effect (quiet vs. neutral), it reduced the emotion
effect (performance difference among neutral, positive,
and negative).

The second main analysis compared the missing-item
task with low load in the serial recall task. Notably,
Marsh et al. (2018) did not conduct a 2 X 4 ANOVA
(as in the first analysis) but analyzed the effect of task
(missing item vs. low load) on the speech effect and
emotion effect separately. With regard to the speech ef-
fect, an ANOVA of proportion correct with task (missing-
item task and serial recall task with low load) as a
between-subjects variable and sound (quiet and neu-
tral) as a within-subjects variable showed that the inter-
action in this 2 X 2 ANOVA was significant, p = 0.008.
With regard to the emotion effect, a similar ANOVA with
task and sound (neutral, positive, and negative) showed
that the interaction in this 2 X 3 ANOVA was not signif-
icant, p = 0.076.

Problems with original analyses

Although ANOVAs are commonly used and have in-
tuitive appeal, the analyses reported by Marsh et al.
(2018) were not specific enough to support a claim for a
dissociation. The critical question is whether the speech
and emotion effects differ between the tasks, that is,
high versus low load in the first analysis and missing-
item versus low load in the second analysis. With re-
gard to the first analysis, high load (vs. low load)
should reduce the emotion effect more strongly than
the speech effect. The overall interaction in the 2 X 4
ANOVA should be sensitive to this difference. However,
this interaction is unspecific: With its 3 dfs, the interac-
tion can be conceptualized as representing a combina-
tion of three orthogonal (i.e., statistically independent)
contrasts at the same time (Wiens and Nilsson, 2017).
Therefore, the interaction may be significant because of
effects that are irrelevant to the critical question.

Further, in both analyses, Marsh et al. (2018) con-
ducted separate tests of the speech and emotion effects,
but the results do not resolve whether the two effects
differed from each other. In fact, a nonsignificant ef-
fect in one condition and a significant effect in another
condition does not imply that the two conditions differ
significantly from each other (Gelman and Stern, 2006;
Makin and Orban de Xivry, 2019; Nieuwenhuis et al.,
2011). Accordingly, the difference between a nonsignif-
icant effect and another, significant effect needs to be
tested explicitly.

Simulation

To illustrate that an omnibus interaction in an ANOVA
may be significant even though specific effects are not,
I simulated data for a 2 X 4 factorial design (modelled
after the first analysis in Marsh et al., 2018). Figure
2a shows the means for the simulated data, and Figure
2b shows difference scores that isolate the speech and
emotion effects (i.e., 2 X 2 design). The speech effect is
the difference of quiet minus neutral, and the emotion
effect is the difference of neutral minus combined posi-
tive and negative. As shown in Figure 2b, low load had
the same (large) effect on speech and emotion, whereas
high load had the same (small) effect on speech and
emotion. Thus, in this 2 X 2 design, there is a main ef-
fect of load. Critically, because the difference between
speech and emotion was identical for both loads, there
is absolutely no evidence for a dissociation of the ef-
fects of load on speech and emotion. That is, there is
no interaction between load and effects on speech and
emotion. In support, the overall (3-df) interaction in the
2 %X 4 ANOVA of the means was significant (p < .001),
but the specific (1-df) interaction in the 2 X 2 ANOVA
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Figure 1. Mean proportion correct of the Marsh et al. (2018) data for the serial recall task with low load (SR-low),
the serial recall task with high load (SR-high), and the missing-item task (MI) for the four sound conditions (a) and
for effects of speech and of emotion (b). In (b), the speech effect was the difference of quiet minus neutral (neu),
and the emotion effect was the difference of neutral minus combined positive (pos) and negative (neg). The error

bars denote the 95% CI for each individual mean.

of the difference scores was not (p = 1). Note that exact
p values (and 95% CI) are not informative because they
depend on the noise in the simulated data. Nonethe-
less, the p values illustrate that an overall interaction in
the 2 x 4 ANOVA does not necessarily support the claim
that the load effect differs between speech and emotion.
Therefore, it is unclear whether the significant interac-
tion in the first analysis by Marsh et al. shows that the
load effect differed between speech and emotion.
Further, because in both analyses by Marsh et al.
(2018), a significant effect in one condition and a non-
significant effect in another condition does not necessar-
ily imply a significant difference between the two con-
ditions (Gelman and Stern, 2006; Makin and Orban de
Xivry, 2019; Nieuwenhuis et al., 2011), the Marsh et

al. analyses did not reveal whether there was a dissoci-
ation.

Reanalyses

Because the analyses by Marsh et al. (2018) did not
resolve whether there was a dissociation, I reanalyzed
the Marsh et al. data to conduct the critical analyses.
To simplify them, I computed difference scores to cap-
ture the speech effect and the emotion effect, as de-
scribed above. Figure 1b shows the difference scores
for low and high load of the serial recall task and for
the missing-item task.

With regard to the first main analysis in Marsh et
al. (2018), I conducted a 2 x 2 ANOVA of proportion
correct with load (low and high) as a between-subjects
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Figure 2. Mean proportion correct of simulated data for the serial recall task with low load (SR-low) and the serial
recall task with high load (SR-high) for the four sound conditions (a) and for speech and emotion (b). In (b), the
speech effect was the difference of quiet minus neutral (neu), and the emotion effect was the difference of neutral
minus combined positive (pos) and negative (neg). The error bars denote the 95% CI for each individual mean.

variable and effect (speech and emotion) as a within-
subjects variable. According to Marsh et al., the differ-
ence of high minus low load for speech minus emotion
should be positive; however, this interaction was not
significant, M = 0.04, 95% CI [-0.02, 0.10], p = 0.160.
This result does not support the claim of a dissociation
between the effects of low and high load on the disrup-
tive effects of speech and of emotional words. Specifi-
cally, it does not provide evidence for a larger effect of
load on emotion than on speech.

With regard to the second main analysis in Marsh
et al. (2018), I conducted a 2 X 2 ANOVA of propor-
tion correct with load (low load in the serial recall task
and missing-item task) as a between-subjects variable
and effect (speech and emotion) as a within-subjects
variable. According to Marsh et al., the difference of

missing-item task minus low load for the difference of
speech minus emotion should be negative; indeed, this
interaction was significant, M = -0.08, 95% CI [-0.15,
-0.02], p = 0.011. This result is consistent with the
claim for a dissociation between task effects on speech
and on emotion. Specifically, task effects (missing-item
vs. low load) were larger on speech than on emotion.
Taken together, however, it is unclear whether these
results support the claim of a dissociation by Marsh et
al. (2018). On the one hand, there was no signifi-
cant difference in the load effect (low vs. high load)
on speech and emotion. On the other hand, there was
a significant difference in the task effect (missing-item
task vs. low load) on speech and emotion. To resolve
this issue, I propose a direct test of the dissociation.



Direct analysis

According to the duplex-mechanism account, there
should be a strong dissociation between high load in
the serial recall task and the missing-item task in their
effects on speech and emotion. Because interference
by process should occur mainly in the serial recall task,
the speech effect should decrease from the serial recall
task with high load to the missing-item task. Conversely,
because attentional diversion should be reduced during
high load, the emotion effect should increase from the
serial recall task with high load to the missing-item task.
Thus, there should be a qualitative (crossover) interac-
tion in that task effects should differ in their direction
(Berrington de Gonzdlez and Cox, 2007; VanderWeele,
2015). Indeed, in a 2 X 2 ANOVA of proportion cor-
rect with load (high load and missing-item task) as a
between-subjects variable and effect (speech and emo-
tion) as a within-subjects variable, the interaction was
significant, p < 0.001. That is, with regard to the dif-
ference of high load minus missing-item task for the
difference of speech minus emotion, M = 0.12, 95%
CI [0.05, 0.19], p = .001. Follow-up t tests confirmed
that the speech effect decreased from the serial recall
task with high load to the missing-item task (mean dif-
ference of high load minus missing-item task = 0.06,
95% CI [0.01, 0.11], p = .011). Conversely, the emo-
tion effect increased from the serial recall task with high
load to the missing-item task (mean difference of high
load minus missing-item task = -0.06, 95% CI [-0.09,
-0.03], p < .001). The results of this additional analysis
clearly support the claim of a dissociation between the
effects of the serial recall task with high load and the
missing-item task on speech and on emotion. Specifi-
cally, the two tasks’ effects were in opposite directions
for speech and emotion.

Although these results from null hypothesis signifi-
cance testing provide evidence against the null hypoth-
esis, they are limited because they do not measure the
strength of the evidence for the alternative hypothe-
sis (Dienes and McLatchie, 2018; Szucs and Ioannidis,
2017; Wagenmakers, 2007). That is, because the alter-
native hypothesis is not made explicit, a statistically sig-
nificant finding does not necessarily imply that the data
support the alternative hypothesis (Dienes, 2008, 2016;
Wagenmakers, Love, et al., 2018; Wagenmakers, Mars-
man, et al., 2018; Wagenmakers et al., 2016; Wiens
and Nilsson, 2017). For example, a hypothetical study
may find that the task effect is significantly smaller on
emotion (0.15) than on speech (0.18). Although this
implies that the task effects differ (i.e., the difference
is not nil), the difference may seem too small to be
theoretically important. In contrast, Bayesian hypoth-
esis testing requires an explicit alternative hypothesis

and allows one to distinguish among data that support
the alternative hypothesis, support the null hypothesis,
or are inconclusive (Dienes, 2008, 2016; Wagenmak-
ers, Love, et al., 2018; Wagenmakers, Marsman, et al.,
2018; Wagenmakers et al., 2016; Wiens and Nilsson,
2017).

In Bayesian hypothesis tests, the Bayes factor (BF)
compares the likelihood of the data given the null hy-
pothesis with the likelihood of the data given an alter-
native hypothesis. Because the BF provides a continu-
ous measure of the strength of evidence, I computed the
BF to measure the evidence for or against a dissociation
between task effects on speech and on emotion. I also
used a suggested interpretation scheme to represent the
values with a verbal label: 3 > BF > 1 is considered
anecdotal (or inconclusive) evidence, 10 > BF > 3 is
considered moderate evidence, and 30 > BF > 10 is
considered strong evidence (Wagenmakers, Love, et al.,
2018).

In the direct analysis, the mean difference of high
load in the serial recall task minus the missing-item
task was 0.061 for speech (i.e., the distracting effect
of speech was larger during high load than during the
missing-item task) and was in the opposite direction for
emotion (-0.062). To compute the BF, the observed
speech effect (i.e., 0.061) was used to define the al-
ternative hypothesis, that is, the task effect on speech
was used as a reasonable estimate of the task effect on
emotion.

I used three different alternative hypotheses to assess
the robustness of the results, as recommended (Dienes,
2014; Dienes and McLatchie, 2018) and as used in pre-
vious research in my lab (Stroberg et al., 2017; Wiens
et al., 2019). For the uniform distribution, the true ef-
fect was supposed to fall between 0 and 0.061, and all
values were equally likely. For the half-normal distri-
bution, the true effect was modeled as a half-normal
with a mean of zero and a standard deviation of 0.061.
Accordingly, the true effect was supposed to be greater
than zero and more likely to be less than 0.061 than to
be greater. For the data-driven t distribution, the true
effect was modeled as a t distribution as defined by the
observed speech effect (Dienes and McLatchie, 2018).
For the three alternative hypotheses, the BFO1 ranged
between 12.5 (for uniform) to 16.7 (for half-normal).
Because these results provide strong support for the null
hypothesis (Wagenmakers, Love, et al., 2018), they sup-
port the claim for a dissociation: the effect of the serial
recall task with high load versus the missing-item task
differed between emotion and speech.



Implications

These reanalyses of the Marsh et al. (2018) data
constitute critical tests of the claim that task effects
on speech and on emotion are dissociated. The most
important analysis is that of the differences between
the serial recall task with high load and the missing-
item task. The duplex-mechanism account predicts a
clear dissociation (i.e., crossover interaction) between
the task’s effects on speech and on emotion. Because in-
terference by process should be greater during the serial
recall task with high load than during the missing-item
task, the speech effect should be larger during high load
than during the missing-item task. Conversely, because
attentional diversion should be less during the serial re-
call task with high load than during the missing-item
task, the emotion effect should be smaller during high
load than during the missing-item task. In support, null
hypothesis significance tests suggested that the task ef-
fect differed between speech and emotion (asp < .001),
and that the task effect on speech (p = .011) was op-
posite to the task effect on emotion (p < .001). Fur-
ther, Bayesian hypothesis tests provided strong evidence
(16.7 > BF > 12.5) that the task effect differed between
emotion and speech. Taken together, the present reanal-
yses confirmed that Marsh et al. were correct in their
initial claim: Their data provide strong evidence for a
dissociation between the task effect on speech and the
task effect on emotion.

The reanalyses of the Marsh et al. (2018) data con-
firm and extend previous reports of an apparent disso-
ciation between interference by process and attentional
diversion (Elliott et al., 2016; Hughes et al., 2013; Kat-
tner and Ellermeier, 2018). However, these studies re-
lied on the framework of null hypothesis significance
testing, and a statistically significant finding does not
necessarily imply that the data support the alternative
hypothesis, because the alternative hypothesis is not
made explicit (Dienes, 2016; Wagenmakers, Marsman,
et al., 2018). The present findings extend previous
reports because they provide a direct measure of the
strength of the evidence for the idea that interference by
process can be dissociated from attentional diversion.

Although results from hypothesis testing are useful
in determining whether there is an effect per se (Haaf
et al., 2019; Wagenmakers, Marsman, et al., 2018), a
complementary approach is to estimate the effect size
(Calin-Jageman and Cumming, 2019; Cumming, 2014;
Wasserstein et al., 2019; Wiens and Nilsson, 2017). At
face value, the 95% confidence intervals (if viewed as
likelihood intervals) suggest that the true effect sizes
may be rather small (e.g., between 0.01 and 0.11 for
the speech effect), but because current theories do not
make quantitative predictions, it cannot be resolved

whether these effect sizes are theoretically important.

Meta-thoughts

In response to some concerns raised by the review-
ers, I would like to discuss a few meta-psychological is-
sues, which seem fitting for the present journal. First,
Dr. Marsh introduced me to his article when he visited
the department. Although his research is outside of my
area, Dr. Marsh encouraged me to submit the reanal-
ysis to the original journal. The three reviewers (Dr.
Marsh among them) were positive, but the associate
editor of JEP:LMC rejected the submission: “To be clear
the reanalyses are certainly important, but they are of
limited scope. Perhaps with an additional experiment
that replicates and extends the findings the current pa-
per would make more of an independent contribution”
(2019). This view is problematic because the reanalysis
of the data by Marsh et al. concerns directly the valid-
ity of the authors’ claim for a dissociation. Importantly,
because this view prioritizes the novelty of a claim over
the truth of the claim (Nosek et al., 2012), it hinders
the critical process of self-correction in science (Fergu-
son and Heene, 2012).

Second, I might not have been able to conduct this
reanalysis if John Marsh had not shared his data will-
ingly. Therefore, any data should be readily available
for reanalyses (as in the present case) and future meta-
analyses. For example, previous research on differences
between interference by process and attentional diver-
sion may have been confounded because studies used
different setups (Korner et al., 2017). Although the de-
sign by Marsh et al. (2018) avoids this confound, easy
access to the data from previous studies would allow
an exploratory meta-analysis to study whether effects
appear to differ. Therefore, scientists should consider
a publication without shared material and raw data as
incomplete.

Third, because Bayesian analyses refer to terms such
as strength of evidence, results may appear to be more
robust than those from null hypothesis significance test-
ing. Although it is true that Bayesian results are more
robust than p values (Dienes, 2008; Wagenmakers,
2007; Wagenmakers, Marsman, et al., 2018), they can
be “b-hacked” nonetheless (Savalei and Dunn, 2015).
To illustrate, the direct analysis may seem optimal, but
this may simply be an illusion driven by hindsight bias.
Similarly, I could have computed many Bayes factors for
various alternative hypotheses, picked the largest one,
and come up with a convincing post-hoc rationale (as-
sisted by cognitive biases) regarding why this is the opti-
mal alternative hypothesis. Accordingly, Bayesian anal-
yses are not immune to questionable research practices
(John et al., 2012; Simmons et al., 2011; Wicherts et al.,
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2016).

Fourth, although the direct analysis supports the idea
of a dissociation (Marsh et al., 2018), the robustness
of this dissociation is unresolved. Progress in science
may be described in terms of a cycle of creativity and
verification (Wagenmakers, Dutilh, et al., 2018). In
exploratory research, creativity is needed to aggregate
current knowledge and data into theories. From these
theories, hypotheses with specific predictions are de-
rived. In the next step, hypothesis-testing (i.e., con-
firmatory) research tries to verify these predictions by
comparing the predictions with independent data (i.e.,
data that were not used when developing the the-
ory). Although both processes of the cycle are im-
portant, it is critical to distinguish between postdiction
(exploratory research) and prediction (confirmatory re-
search) to avoid biases, and this is easily done with pre-
registration (Nosek et al., 2018). Therefore, researchers
in this area should embrace preregistering hypotheses
and method to strengthen any claims for confirmatory
research.

Fifth, because the present results of a dissociation
are encouraging, it seems worthwhile to show that the
dissociation is robust. Although a single study may
claim an effect, several independent studies need to
replicate the effect before it can be considered a scien-
tific fact (Chambers, 2017; Zwaan et al., 2018). The
most promising approach for a replication is an adver-
sarial registered report (Nosek and Errington, 2020a).
Researchers with one theoretical perspective invite re-
searchers with an opposing theoretical perspective to
collaborate on a study (or to serve as reviewers). The
researchers from both camps need to agree on study de-
sign, method, and analyses. Although the researchers
do not have to agree on hypotheses (e.g., direction of
predicted effect), they have to agree on method and
analyses and that results will be informative no matter
their outcome (Nosek and Errington, 2020b). Then, a
manuscript with introduction, method, and analyses is
submitted as a registered report to a journal (Chambers,
2015, 2017). Because the submission does not contain
results (as they are unknown), the reviewers evaluate
the merits of the idea and the method. After peer re-
view, the submission is locked (preregistered) and re-
ceives an in-principle acceptance: If the researchers
conduct their study according to the preregistration and
interpret the results sensibly, then the final paper will
be accepted no matter the results. This approach min-
imizes biases such as hindsight bias, confirmation bias,
and CARKing (critiquing after results are known; Nosek
and Lakens, 2014) and promotes a productive research
process (Chambers, 2017). For example, if researchers
think of alternative explanations upon viewing the re-

sults, then these become hypotheses for follow-up re-
search and are not considered as actual explanations for
unexpected outcomes (Nosek and Errington, 2020a).
Researchers in this area (and others) are encouraged
to embrace this approach because it emphasizes the im-
portant role of replication: confronting our current the-
oretical understanding with new evidence (Nosek and
Errington, 2020b).

Conclusion

Results provided strong evidence for a dissociation
(crossover interaction) between speech effects and emo-
tion effects. Because the duplex-mechanism account
predicts this dissociation between speech effects (inter-
ference by process) and emotion effects (attentional di-
version) whereas the unitary account does not, Marsh
et al.’s (2018) data support the duplex-mechanism ac-
count. However, to show that this finding is robust,
researchers are advised to replicate this finding in an
adversarial registered report.
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