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Abstract

We examined distractor effects caused by neutral versus emotional faces in a
perceptual load paradigm. In a series of experiments, we asked participants to categorize
female or male names (the target) into their respective genders. The target was presented with
1, 3,5, or 7 pseudo-names (i.e., varying perceptual load) of the side of the screen (either to the
left or right), with an irrelevant face distractor presented in the centre. As per perceptual load
theory, flanker effects (i.e., faster responses if face gender and name gender were congruent
compared with the incongruent condition) would be present at low levels of load and then
vanish at high load. Conversely as per slippage hypothesis faces would lead to a congruency
effect every time, because faces are presented in the centre of the screen, spatially replacing
the fixation cross. In Experiment 1, we presented happy vs neutral faces as distractors and
flanker effects for emotional faces persisted till the highest level of load, but neutral flankers
only created an effect till load level 4. In Experiment 2, we manipulated emotion via angry
and neutral flankers. At the higher two levels of load, angry flanker effects disappear but
neutral flanker effects persist. In essence neutral flankers create a similar pattern as the happy
flankers did in Experiment 1. Independently in Experiments 1 and 2, the data provides an
inkling for the valence-based pattern that emerged when the distractor stimuli were re-coded
as relatively positive and relatively negative. Ultimately, the relatively more positive
distractor outperformed the relative more negative distractor. We discuss the results with
reference to both perceptual load and slippage theories and additionally we explain the
valence-based analysis with the help of the dwelling hypothesis.

Keywords. perceptual load, slippage, emotional faces, flanker effects
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Perceptual load experiments with centered face distractors:
Interference by neutral face expressions is influenced by the contrast emotions
presented in the task

The theory of perceptual load provides a compromise in the long-standing debate on
early and late selection theories of attention (Kahneman et al., 1983). These theories debate
the locus of selective attention in the information processing stream (Allport et al., 1972;
Lavie & Tsal, 1994). As per early selection accounts of attention (Broadbent, 1958; Moran &
Desimone, 1985; Treisman, 1969), there is an initial processing of physical characteristics of
all stimuli, and an advanced distinction is made between attended and unattended information.
Late selection theories claim that there is involuntary parallel processing of all information
presented, and selection of relevant information occurs at a later stage (Deutsch & Deutsch,
1963). Lavie (Lavie & Tsal, 1994, Lavie, 1995) then proposed the perceptual load theory
which can be categorized as a continuum of attentional selectivity which shifts based on the
load of an ongoing task. Here “load” specifically refers to the number of irrelevant distractors
that are presented along with the target. Thus, low levels of load create “simple” visual
displays within which everything is processed completely, aligning with models of late
selection. With higher levels of load, visual displays become “complex” and the high amount
of information exhausts the perceptual capacity, leading to unprocessed information, like
early selection models of attention.

One way to test these theories of attentional filtering and the perceptual load
hypothesis is through flanker tasks. In a conventional flanker task distinguishable target and
distractor stimuli are presented in the context of homogeneous filler stimuli (low perceptual
load); the distractor is processed, that is, target responses are slower if the distractor category
does not match the response when compared with a matching distractor. However, if the

target and distractor are presented in a context of heterogeneous stimuli that share features
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with both (high perceptual load), the distractor is unlikely to be processed, and no congruency
effect will be found (Lavie, 1995).

Perceptual load effects have been shown with very basic stimuli such as letters, and
colors (Gibson & Bryant, 2008; Lavie & Cox, 1997), and with more complex stimuli such as
faces, cartoons, and meaningful objects that act as irrelevant distractors (Forster & Lavie,
2008; Pinsk, Doniger, & Kastner, 2004).

An exception to the perceptual load hypothesis is Lavie et al.’s (2003) work with
famous politician and pop-star faces. They used Young et al.” (1986) face-name response
competition task, with varying loads, and investigated the degree of interference from
peripherally presented famous politician or pop-star face, while searching for a real pop-star
or politician’s name in the center of the screen. For example, in an incongruent trial the face
of Bill Clinton would be presented while the participants find the name of a pop-star, Michael
Jackson, presented in the center of the screen, embedded in a list along of 1, 3, 5, or 7 random
letter “names” (e.g., Csiprmy Qhpirt). The participants were asked to categorize the names as
either politician or popstar. The distractor face could be either congruent (match the response
category) or incongruent (belong to the competing response category) with the target. Faces
caused a congruency effect at all levels of load. These results were an exception to the results
from a prior experiment conducted with musical instrument or fruit names (target) and images
(distractor) as opposed to famous politicians and pop stars’ faces and names. The instructions
to categorize the words as fruits or musical instruments yielded congruency effects at the
lower levels of load, but not at higher, supporting the perceptual load hypothesis. When it
came to explain the results with the pop-starts or politician categorization, Lavie et al.
claimed that, due to the biological and evolutionary role that faces play, their processing was
considered an exception to the rule of perceptual load. For a more updated version of the

experiment please see Forster and Lavie (2021).
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He and Chen (2010) conducted a follow-up to Lavie’s experiment. They asked if
familiarity with faces would lead to flanker effects even at higher levels of load. They
conducted a study where female and male first names were presented as targets, and the task
was to categorize the gender of the name; irrelevant distractors were faces that were presented
off the side of the center. The authors varied perceptual load as Lavie et al. (2003) did with a
varying number of pseudo-names amongst them a target was embedded. They hypothesized
that the interference from the famous faces in the experiment by Lavie et al. was not due to
the innate importance of the faces but was due to their familiarity. The irrelevant distractor
faces could either be familiar® or unfamiliar. In line with perceptual load theory, they
observed congruency effects (i.e., responses were faster if the gender of the name and face
matched compared with a nonmatch) for unfamiliar faces at low but not high perceptual load.
However, familiar faces interfered even at higher levels of load, thereby highlighting the
importance of face familiarity as a moderator of perceptual load effects.

The load effect pattern associated with familiar faces and famous faces, led us to ask
the question does this pattern also extend to emotional faces?

Emotional stimuli and perceptual load

We know from prior literature that emotional faces lead to neurobiological response
(amygdala response) even when the emotional content is irrelevant to the task and remains
unattended. For instance, various attentional paradigms, such as the dot-probe task (e.g., Bar-
Haim et al., 2007; MacLeod et al., 1986), have provided support for an attentional bias toward
emotional faces. The work by Wirth and Wentura (2018, 2019, 2020, 2023) used a variation
of the dot probe task to test if a bias towards emotional face cues occurs. They found an

emotional cueing effect showing that attention was captured by both happy and angry stimuli

! Familiarity was implemented by having participants undergo a familiarization phase before
performing the load experiment; the participants were presented with a set of faces and asked
to memorize them for a later test.
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(the effect for angry cues was qualified by a specific condition, for details see, Wirth and
Wentura, 2019, 2023).

Dot probe paradigms test for attentional capture by brief presentation of cues,
followed by targets presented until response. The task is an indirect measure of capture; it
shows only that emotional faces can attract attention. What remains open is whether
emotional distractor faces have the potential for “meddling” with ongoing processes. Thus,
the inherent relevance of emotional faces might create congruence effects if they are
displayed as response-congruent or incongruent flankers. To fill this lacuna the perceptual
load paradigm can be used.

In this vein, Gupta and Wentura (in press) conducted a series of experiment where we
used the He and Chen (2010) paradigm but replaced familiar and unfamiliar faces by
emotional and neutral faces, respectively. Everything else was the same, target names and
relevant distractors (pseudo-names) were presented in the center, replacing the fixation cross,
and irrelevant emotional or neutral faces were presented off the side of the center (peripheral).
Participants were asked to report the gender of the target name. The gender of the irrelevant
face distractor and the gender of the target name rendered each trial congruent (matching) or
incongruent (nonmatching). For neutral faces, we expected a congruency effect at low
perceptual load levels but not at high perceptual load levels, that is, a pattern that would
replicate He and Chen’s unfamiliar condition. Similarly, we expected emotional faces to
replicate the pattern of familiar faces when interacting with load. In Experiment 1 and 3a, we
presented happy versus neutral faces. In Experiment 2 and 3b, we presented angry versus
neutral faces. All experiments showed an emotional flanker effect advantage, meaning that at
a load level where neutral flanker effect ceases, emotional flanker effects persist. Moreover, a
cross-experimental analysis verified a flanker effect for emotional faces at the highest level of

load, where the flanker effect with neutral faces was null at this load level.
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These findings followed the same pattern as the familiar faces in the He and Chen
(2010) experiment. Theoretically the perceptual load theory hypothesizes that congruency
effects appear at lower load levels and then disappear at higher load levels. However, due to
the high “relevance” of emotional faces they were processed even at higher levels of load.
Firstly the idea that attentional “spare capacity” of resources that exists at lower levels load,
leading to flanker effects. This capacity then reduces when load increases, leaving no
resources to process the flankers, and not creating a flanker effect at higher levels of load.
Secondly the idea of greater “relevance” for certain types of distractors (famous faces in
Lavie et al., 2003 and familiar faces in He & Chen, 2010), both ideas leave room for
vagueness.

Slippage Theory versus Perceptual Load Theory

An explanation that has garnered some traction is the slippage hypothesis proposed by
Gaspelin and colleagues (2012, 2014). They explained perceptual load effects based on
spatial attention capture by distractors, leading to flanker effects. Under low load conditions
when there are few filler stimuli with target-defining features, then attention tends to slip to
the distractor leading to flanker effects. The moment the number of filler stimuli with target
defining features increases, equivalent to progressively higher load conditions, they grasp
attention, leading to greater competition, and ultimately lowering the chances of a flanker
effect. The theory that Gaspelin and colleagues (2014) propose can be independently
explained with the help of goal-driven capture, and thus they claim that even at low levels of
load, there is a potential for no flanker effects to occur, meaning no “attentional slip” to occur
towards the distractor. Keeping this in mind, they emphasize that slippage theory is an early
selection account, where selection occurs before semantic identification, but spatial attention
is “sometimes misallocated to the distractor” (Lachter et al., 2004). This is further explained
with the theory of contingent capture (Folk et al., 1992). If the distractor falls within the same

attentional set as the target — which is an essential feature of flanker paradigms (e.g., in He &
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Chen’s work, the gender linked the target and distractor) —, appears next to the target and is
presented at the same time as the target, then these alignments would typically lead to
attentional capture by the distractor. To further explain the difference that occurred between
emotional and neutral flankers at higher levels of load, Gupta and Wentura (in press)
referenced the guided search theory proposed by Wolfe (2021). As per Wolfe there are
several sources of “guidance” that create an attention-directing landscape which he terms
“priority map”. A priority is not limited to, but includes both top-down task relevance, and
bottom-up salience of stimuli. When a participant is confronted with an emotional flanker as
opposed to a neutral flanker the activity peak between the two differs, and thus a type of a
“priority map” is created which leads to attentional slips towards emotional stimuli even at
higher loads. In essence the probability that an activity peak being is higher when emotional
flankers are present than neutral flankers, regardless of load is the reason for slippage to
occur.

Testing the slippage hypothesis

How can we try to decide between the two theories? One potential way might be to
change the arrangement of stimuli in the paradigm. If we present the distractor faces at the
center of the screen, the predictions of perceptual load theory and slippage theory diverge.

To begin with slippage theory: attention is now initially always on the face. Thus, if
the differences in flanker effects for neutral and emotional peripherally presented faces
(Gupta & Wentura, in press) were due to differences in the propensity to capture attention, we
should not expect the same differences with the central presentation.

From the viewpoint of perceptual load theory, however, the spatial arrangement of
stimuli should not play a role. Perceptual load theory is not a theory about spatial attention
and shifting of spatial attention; it is a theory about the complexity of the perceptual input and
its causal effects. The complexity of the perceptual input, however, does not change by

rearranging the stimuli.
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There is already one study varying perceptual load and presenting emotional faces at
the center of the screen (Gupta et al., 2016). However, this study deviates in several aspects
from our planned experiments. Thus, we have to carefully discuss how it might be related to
our earlier research (Gupta & Wentura, in press) and our planned studies.

Gupta et al. (2016) already presented irrelevant emotional (angry and happy)
distractors centrally in a quarter of the trials, and load was manipulated by a circular
presentation of target with either target-dissimilar fillers (low perceptual load) or target-
similar fillers (high perceptual load). The authors reported a happy advantage: Positively
connoted stimuli had a larger interference potential (i.e., shown as a slow-down of target-
related responses) than negatively connoted stimuli at high levels of load. In another
experiment Gupta and Srinivasan (2015), created an experiment consisting of 24 trials in a
similar configuration as Gupta et al. (2016), with emotional faces (happy or sad) presented in
the center, and distractors and target presented circularly around it. They asked participants to
recall the identity of the emotional irrelevant face presented in the 24" trial. Again, they found
a happy advantage, where the identification of happy faces was better than chance and
unaffected by load.

The aforementioned experiments with emotional stimuli were limited in scope in that
irrelevant distractor faces were not associated with responses. In the perceptual load variations
when the irrelevant faces distractors have no feature overlap with the response-related
features—as in the experiments cited in the preceding paragraphs— their potential for
“meddling” cannot be adequately assessed. Thus, using a flanker paradigm in which the
irrelevant distractors are as easy to categorize as the targets with respect to the task at hand
(i.e., gender) would lead to flanker effects.

In the following experiment, we will present the irrelevant distractor in the center and
vary its emotion trial-by-trial. The paradigm would be similar to the Gupta and Wentura (in

press), with the position the irrelevant distractor and target (and relevant distractors), being
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flipped. Presenting the irrelevant distractor in the center would allow us to directly test for the
slippage hypothesis.
Overview

If faces are presented in the center of the screen, spatially replacing the fixation cross,
perceptual load theory and slippage theory would make diverging predictions. For perceptual
load theory, it should not make a difference whether the distractor face is presented
peripherally or centrally, since load theory argues with the complexity of the visual input and
not with foci of spatial attention. Slippage theory, however, interprets the moderation of
flanker effects by perceptual load because of varying probabilities of attentional capture by
the distractor. Thus, if the distractor is presented in the center, that is, at the location of initial
attention, slippage theory would argue for faces to lead to a congruency effect every time
(Gaspelin et al., 2014). In contrast perceptual load theory would argue that emotional faces do
not interfere at higher loads but do only at lower loads (Gupta et al., 2016). Thus, if a pattern
similar to the one in Gupta and Wentura (in press) emerges, then support for the slippage
hypothesis would remain inconclusive. The theoretical argument for whether emotional faces
create an effect of congruency at varying loads, can be deconstructed by presenting the face in
the center as opposed to the side.

Accordingly, in Experiment 1 neutral and happy faces are presented in the center,
replacing the fixation cross, while the target name along with varying number of pseudo-
names (manipulating the level of perceptual load) was presented in the periphery, randomly to
the left or right of the center. In Experiment 2, everything remains the same with the
manipulation of emotion being between neutral and angry faces.

Transparency and Openness

All experiments have been pre-registered and we fully adhere to the preregistered

procedures of data handling (e.g., outlier exclusion) with one important exception. The

preregistered plan relied on sequential Bayesian hypothesis testing to evaluate competing
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predictions derived from two theoretical frameworks (perceptual load theory and the slippage
hypothesis). Thus, the sampling procedure was focused on whether the Bayes factor for one
specific hypothesis exceeds a specified criterion value in favor of the alternative hypothesis or
in favor of the null hypothesis. For several reasons, it turned out that this research strategy
proved to be a dead end. We will elaborate on this in the Appendix (incl. the factual outcome
of the Bayes analyses). Two points follow that are essential for the main text. First, our
sampling strategy led to substantial samples (N =200 and N = 143 for Experiment 1 and 2,
respectively). We provide sensitivity analyses in the Participant’s sections. Second, strictly
speaking all results that we present in the main text might be considered exploratory.

All data and analysis codes are available at the Open Science Framework. We have
reported how we determined our sample size, all data exclusions are reported, all
manipulations, and all measures in the study. The data was collected in 2023 for experiment

1, and 2. The files can be accessed via the following link: . Our studies did

receive approval from the research ethics committee of the faculty of human and business
sciences of Saarland University, Germany.
Experiment 1

Experiment 1 was pre-registered (https://aspredicted.org/xx9h-p8td.pdf).

Methods
Participants

Our final sample was N =201 participants (103 women, 93 men, 5 diverse); age range
was 18-35 years (M = 27.5 years, SD = 4.8). A sensitivity analysis shows that with power of
1-B=.80 and 1-B =.95, a = .05 (two-tailed), and N = 200 participants, we could detect small
effect sizes of dz = 0.20 and dz = 0.26, respectively for differences between emotional and
neutral flankers. Simple flanker effects (i.e., the difference in RTs between incongruent and
congruent conditions for a given face type at a specific load level) are tested with o = .05

(one-tailed), thereby following Gupta and Wentura (in press). Sensitivity is dz = 0.18 and dz
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= 0.23 with power of 1-B = .80 and 1-8 = .95, respectively. Sensitivity analyses were done
with GPower (Faul et al., 2007).

In total two hundred and thirty-seven participants were recruited from Prolific, an
online data collection tool. Fifteen participants were excluded from the final analysis because
their overall accuracy fell below 75% (Tukey, 1977). Another twenty-one were excluded as
they had an accuracy level below 80% in the attentional accuracy check (see Procedure). All
participants provided informed consent prior to testing.

Design

We used a 2 (Face Type: neutral vs. happy expression) x 4 (Perceptual Load: 2 vs. 4
vs. 6 vs. 8) x 2 (Distractor: incongruent vs. congruent trials) design with all factors varied
within participants.

Materials

The same materials as in Gupta and Wentura (in press; Experiment 1) were used. As
distractors, we used eight male and eight female Caucasian faces from the Chicago face
inventory (Ma et al., 2015). We used Adobe Photoshop to crop all images to show only the
face and hair. We decided to keep the hair on the faces, similar to the way He and Chen
(2010) as well as Gupta and Wentura (in press) presented their distractor face. Keeping the
hair helps distinguish the gender of the faces. Considering the ages of potential participants,
the target names were the eight female and eight male most common U.S. census baby names
from the year 2001 (see Appendix A for the list of names). The pseudo-names were created by
shuffling letter strings of 25 female and 25 male Caucasian names. An initial list of 700
pseudo-names was screened for any string that was too “name-like”, which resulted in a final

list of 550 pseudo-names with roughly equal sets of 5, 6, or 7 letters. The targets and pseudo

2 The length of the target names varied from 5 to 9 letters (with only one name having 5
letters and 3 names having 9 letters; see Appendix A). Due to the use of a variable-width
typeface in the presentation it was appropriate to limit the length of the pseudo-names to 7
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names were presented in Arial font with a height of app. 0.5 cm and the size of distractor
faces was app. 4.4 cm x 5.5 cm. A complete list of the pseudo-names can be found at

(see Appendix A for the list of names).

Procedure

The study was conducted online on Prolific with Psychopy version 2022.1.3. First,
participants were given the task of adjusting the representation of a credit card shown on the
screen so that it matched the size of an actual card. This procedure is standard in online
experiments, used to ensure that the stimuli-to-screen ratio is consistent across the sample.
Then participants were assigned a unique identification code, asked for their age and gender,
and given a consent form. Subsequently, they were given instructions with a schematic
representation of what the task would look like. They were first presented with a fixation
cross for 500 ms, and then the distractor face replaced the positioning of the fixation cross.
Off the side of center, the target name and the pseudo-names were presented horizontally; the
location of the target name within the set of pseudo names was chosen on a random basis. The
list of pseudo-names and the target was presented randomly either to the left or right of center.
The participant’s task was to categorize the real name as typically male or female. The
pseudo-names, target name, and the faces were presented until response, and the participant’s
key press led to the next trial. Participants received both positive (“Right!”) and negative
feedback (“Too Slow!” or “Wrong key”) in the practice trials and only received negative
feedback in the main trials. To make sure that participants paid attention to the center of the
screen at the start of a trial (and did not, e.g., focus on the right or left peripheral position), we
included an attention check. During the main phase, participants were randomly presented
with 30 attention checks consisting of a digit between 0 and 9 presented briefly at the center

of the screen (instead of the regular arrangement of face, target, and fillers), after which the

because some of them (e.g., Bamamae, Aedbwno) have roughly the same factual length as,
e.g., Alexander.
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question “Which number did you see?” stayed on the screen until response. There was one
block of 24 practice trials (incl. 2 attention checks) and two blocks of 256 main trials each,
with a self-timed pause between each block. The trial number was chosen because there were
4 (perceptual load) % 2 (gender) x 2 (distractor location) x 2 (congruency) x 8 (face identity)
= 256 conditions.
Results

For the response time (RT) analysis, only trials with correct responses were
considered. Average classification accuracy was M = 94.8% (SD =3.97). Moreover, we
removed RTs below 150 ms or above 1.5 IQR of each participant’s distribution (separately for
the load conditions)® above the third quartile range (Tukey, 1977). This led to the exclusion of
2.8% of all trials with correct responses. Table 1 shows the mean RTs. For the sake of brevity
and comprehensibility, we calculated and analyzed flanker differences as dependent variables.
That is, we subtracted congruent RTs from incongruent RTs for each load condition. Larger
flanker differences are thus indicative of incongruent trials leading to slower RTs or
congruent trials leading to faster RTs. Figure 1 shows the mean flanker differences.
Table 1

Mean Response Times (Error Rates in Parentheses) for Congruent and Incongruent Trials at

Each Level of Load (Experiment 1)

Neutral Happy
Load level Incongruent Congruent Incongruent Congruent
2 921 (.95) 890 (.95) 923 (.95) 894 (.95)
4 1185 (.95) 1166 (.95) 1188 (.95) 1157 (.95)
6 1411 (.95) 1409 (.95) 1428 (94) 1411 (.95)

3 We forgot to add “separately for the load conditions” in our preregistration. However, it is
obvious that it does not make sense to collapse data from different load conditions with mean
values around 900 ms (Load Level 2) to mean values around 1,600 ms (Load Level 8) in
order to identify outliers.
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8 1626 (94) 1628 (.94) 1636 (94) 1618 (.94)

We conducted a 2 (Face Type: happy vs. neutral) x 4 (Load: 2 vs. 4 vs. 6 vs. 8)
repeated-measures MANOVA (O’Brien & Kaiser, 1985) with flanker differences as the
dependent variable. There was a significant overall congruency effect®, F(1, 200) = 38.95, p <
.001, np*=.163. Moreover, there was a significant main effect of load, F(3, 198) = 5.30, p =
.002, np*= .07, which was dominantly due to a linear trend, F(1, 200) = 10.80, p = .001, np*=
.051; the quadratic trend, > 1, and the cubic trend, F(1, 200) = 1.34, p = .249, np*=.007,
were not significant.® As can be seen from Figure 1, flanker effects decrease with increasing
load. The main effect of face type was significant as well, F(1, 200) = 4.69, p = .032, np* =
.051. On average, the flanker effects for happy faces are larger than the ones for neutral faces.
The Face type x Load interaction was not significant, F(3, 198) = 1.71, p = .166, np*= .025
(linear trend: F(1, 200) = 2.20, p = .139, np*= .011; Fs < 1 for quadratic and cubic trend).

Figure 1 shows that there are flanker effects at the lower two levels of load
irrespective of face type; however, the pattern of the two face types qualitatively diverges
from load level 6 onwards. Despite some decline, happy faces still show flanker effects
whereas the effects for neutral faces dropped to a null level. Though these are qualitative
differences, with regard to inferential statistics the pattern can be dominantly captured by the
combination of main effect of face type and overall linear trend, leaving not much room for
the interaction term. To distinguish the load pattern between the two face types, we report
MANOVAs of happy and neutral flankers separately.

A MANOVA for the happy flankers revealed an overall effect of congruency, F(1,

200) = 37.47, p < .001, np*= .158. As the pattern in Figure 1 suggests, neither the main effect

% That is the intercept test of the analysis: The average of all eight flanker differences is
significantly different from zero.

5 In the case of an ordered factor (such as perceptual load), it is most useful to additionally
report polynomial contrasts. This has the advantage of providing more specific tests, which
are potentially more powerful than the omnibus test.
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of load, F(3, 198) = 1.11, p = .347, np?= .071, nor the linear trend, F(1, 200) =2.37, p = .126,
np?=.012, were significant. (The quadratic and cubic trends were also not significant, F < 1).
In terms of simple effects, for happy faces flanker effects were significant at all load levels,
#(200) = 8.98, p < .001 (one-tailed), dz- = .63 at level 2, #200) = 5.57, p < .001 (one-tailed),
dz = .39, at level 4, #(200) =2.14, p = .017 (one-tailed), dz' = .15 at level 6, and, finally,
#(200) =1.79, p = .038 (one-tailed), dz- = .13 at level 8. Even though there is a numerical
reduction in the mean values, there is not a significant load effect; flanker effects are
significant even at the highest level of load.

On the other hand, a MANOVA for neutral flankers revealed an overall congruency
effect, F(1,200) = 11.47, p < .001, np?> = .054, and a main effect of load, F(3, 198) =5.98, p <
.001, np*=.083. This main effect is dominantly due to a linear trend, F(1, 200) = 10.27, p =
.002, np* = .049; the other two contrasts were not significant, ' < 1. For neutral flankers at
load levels 2 and 4, the effects were significant, #(200) = 9.04, p <.001 (one-tailed), dz' = .64
and #200) = 3.65, p <.001 (one-tailed), dz' = .26, respectively. At the higher two load levels
the neutral flanker effects, however, were almost non-existent, #(200) = .27, p = .392 (one-

tailed), and |¢| < 1, for load levels 6 and 8, respectively.

Figure 1
Flanker Effects (i.e., the Difference Between Gender-Incongruent and Congruent Trials) as a

Function of Load Level and Emotion (Experiments I and 2)
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For the accuracies, in a 2 (Face Type: happy vs. neutral) x 4 (Load: 2 vs. 4 vs. 6 vs. 8)
repeated-measures MANOVA with flanker differences as the dependent variable, there were
no significant effects, all Fs < 1.

Discussion

The pattern of results in Experiment 1 shows that flanker effects for emotional faces
persist till the highest level of load, but neutral flankers only create an effect till load level 4.
Before drawing further theoretical conclusion we wanted to test what happens to negative
stimuli in the same paradigm. Gupta and Wentura (in press) have found support for what they
stated as the strong hypothesis: emotional flankers — irrespective of whether happy or angry
faces — outperform neutral flankers at higher levels of load. Perhaps this extends to the idea of
the salient emotional distractor being presented centrally. This effect might be independent of
the type of emotion, and thus testing whether this hypothesis extends to angry faces is
justified.

Experiment 2

Experiment 2 is almost identical to Experiment 1, except that angry faces instead of
happy faces were presented.
Methods
Participants

Our final sample was N = 143 participants (63 women, 76 men, 4 diverse);; age range
was 18-35 years (M= 27.9 years, SD=4.4). A sensitivity analysis shows that with the power of
1-B=.80 and 1-B = .95, a = .05 (two-tailed), and N = 143 participants, we could detect effect
sizes of dz = 0.24 and dz = 0.30, respectively, for the difference between emotional and neutral
flankers (GPower, Faul et al., 2007). Again, simple flanker effects (i.e., the difference in RTs

between incongruent and congruent conditions for a given face type at a specific load level)
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were tested with a = .05 (one-tailed; see also Gupta and Wentura, in press). Sensitivity is dz =
0.21 and dz = 0.28 with power of 1-8 =.80 and 1-8 = .95, respectively.

In total one hundred and sixty-five participants were recruited from Prolific, an online
data collection tool. Eleven participants were excluded from the final analysis because their
overall accuracy fell below 75% (Tukey, 1977). Another eleven were excluded as they had an
accuracy level below 80% in the attentional accuracy check. All participants provided informed
consent prior to testing.

Design

We used a 4 (Load: 2 vs. 4 vs. 6 vs. 8) x 2 (Face Type: neutral vs. angry expression) x
2 (Congruency: incongruent vs. congruent trials) within participant design.

Procedure

The same procedure was used as in Experiment 1, except that instead of happy face
distractors, angry face distractors were used for this experiment.
Results

Average classification accuracy was M = 95.2% (SD =3.64). For the exclusion of RT
outliers, the same criteria as in Experiment 1 were applied. This led to the exclusion of 2.5%

of all trials with correct responses. Table 2 shows the mean RT.

Table 2
Mean Response Times (Error Rates in Parentheses) for Congruent and Incongruent Trials at

Each Level of Load (Experiment 2)

Neutral Angry
Load level Incongruent Congruent Incongruent Congruent
2 939 (.96) 917 (.96) 945 (.96) 912 (.96)
4 1203 (.96) 1182 (.95) 1214 (.96) 1190 (.95)
6 1447 (.95) 1429 (.95) 1438 (.96) 1428 (.95)
8 1664 (.94) 1629 (.94) 1647 (.94) 1637 (.95)
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Again, we conducted a 2 (Face Type: angry vs. neutral) x 4 (Load: 2 vs. 4 vs. 6 vs. 8)
repeated-measures MANOVA (O’Brien & Kaiser, 1985) with flanker differences as the
dependent variable. There was a significant overall congruency effect, F(1, 142) =47.06, p <
.001, np?=.249. There was no main effect of load, (3, 140) = 1.24, p = .296, np*>= .03. The
contrasts revealed no significant effects, /' < 1 for both the linear and cubic trends, and F(1,
142) =1.19, p = .278, np? = .008, for the quadratic trend. The main effect of emotion was not
significant as well, F(1, 142) = .47, p = .500. Although the overall interaction test was not
significant, F(3, 140) = 1.49, p = 221, np? = .031, the linear trend was, F(1, 142)=3.92, p =
.0495, np* = .027.

As shown in Figure 1, the pattern in Experiment 2 is reversed compared to Experiment
1 in terms of neutral and emotional flanker effects at higher levels of load. The linear trend of
the interaction means as load levels increase, the pattern of angry and neutral flanker effects
diverges. Thus, to explore the pattern further we report MANOV As of angry and neutral
flankers separately.

A MANOVA for the angry flankers revealed an overall effect of congruency, F(1,
142) = 16.24, p < .001, np?= .103. Though the overall main effect of load, F(3, 140) =2.36, p
=.077, np* = .048, was not statistically significant, the corresponding linear trend was, F(1,
142) =4.29, p = .040, np,> = .029; F's <1 for quadratic and cubic trends. The flanker effects
for angry faces were significant for the first two load levels, #142) = 8.03, p <.001 (one-
tailed), dz- = .67, for load 2 and #(142) = 3.70, p < .001 (one-tailed), dz' = .31, for load 4, but
not for the higher levels, #142) = .95, p = .172 (one-tailed), #(142) = .78, p = .218 (one-tailed),
for load level 6 and 8, respectively.

A MANOVA for the neutral flankers revealed an overall effect of congruency, F(1,
142)=29.76, p < .001, np?> = .173. The overall main effect of load, F(3, 140) = .41, p = .745

was not significant, and nor were the polynomial contrasts, all Fs < 1.07.. The simple effects
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for the neutral faces were significant at all levels of load, #(142) = 4.50, p <.001 (one-tailed),

dz

38, 4(142) =3.11, p = .001 (one-tailed), dz' = .26, 1(142) = 2.02, p = .023 (one-tailed),
dz=.17,and t(142) = 2.71, p = .004 (one-tailed), dz' = .23, respectively for load levels 2, 4, 6,
and 8.

For the accuracies, in a 2 (Face Type: happy vs. neutral) x 4 (Load: 2 vs. 4 vs. 6 vs. 8)
repeated-measures MANOVA with flanker differences as the dependent variable, no
significant effects emerged, F' < 1 for the main effect of face type, (3, 140) =1.99, p = .118,
np?=.041, for the main effect of load, F < 1 for the interaction.

Discussion

As in Experiment 1, at the lower two levels of load both face type flanker effects are
significant, and then at the higher two levels of load they commence to diverge. In
Experiment 1, the happy flanker effect had significant effects up to the highest level of load.
The same occurred for neutral flanker effects in the second experiment. The two experiments
reveal an interesting pattern: that of the neutral flankers. They cause differing flanker effects
depending on whether they are presented in the context of happy flankers or angry flankers.

The following combined analysis of Experiments 1 and 2 will explore whether the
apparent differences in the results (especially for neutral faces) are statistically significant.

Cross-experiments analysis

We conducted a 4 (Load: 2 vs. 4 vs. 6 vs. 8) X 2 (Emotion: emotional vs. neutral) x 2
(Experiment: Experiment 1 vs. Experiment 2) repeated-measures MANOV A with the first
two factors as within-participant factors, the latter factor as a between-participants factor, and
flanker differences as the dependent variable. It yielded a significant overall congruency
effect, F(1, 342) = 83.12, p <.001, np? = .196. There was a significant main effect of load,
F(3,340)=5.22, p = .002, np? = .044. which was dominantly due to a linear trend, F(1, 342)
=7.39, p=.007, np? = .021. The interaction effect of Emotion x Experiment x Load was

significant, F(3, 340) = 3.05, p = .029, np? = .026. and qualified by a linear trend, F(1, 342) =
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6.37, p=.012, np? = .018. All other effects were not significant, all F's < 1, except F(1, 342)
=3.54, p=.061, np? = .010 for the interaction between Emotion x Experiment.

Figure 1 provides a visual depiction of the interaction between Load x Experiment X
Emotion. It shows how the load pattern between the two experiments differs. Even though
emotional flanker effects differ, this trend can majorly be attributed to the changing pattern of
neural flanker effects. As a follow-up analysis, we conducted separate MANOVA’s for the
emotional and neutral flankers.

A MANOVA for the emotional flankers, both happy and angry flankers combined
revealed an overall effect of congruency, F(1, 342) = 49.46, p < .001, np*= .126, and an
effect of load, F(3, 340) = 3.33, p = .020, np*= .029, dominantly due to the linear trend, F(1,
342) = 6.82, p = .009, np>= .020 and F's < 1 for the remaining trends. Interestingly, the
interaction between Load x Experiment, was not significant, F(1, 342) = .56, p = .643. The
simple effects for the overall emotional flankers, as they did not vary based on Experiment,
were as follows: #343) = 12.06, p <.001 (one-tailed), dz' = .65 for load level 2, #(343) = 6.65,
p <.001 (one-tailed), dz* = .36 for load level 4, #(343) = 2.24, p = .013 (one-tailed), dz' = .12
for load level 6, and #(343) = 1.84, p = .034 (one-tailed), dz'= .10 for load level 8.

In the corresponding MANOVA for neutral flankers, again we observed an overall
effect of congruency, F(1, 342) = 39.70, p < .001, np? = .104, but the effect of load, F(3, 340)
=2.49, p = .060, was not significant and nor was the linear trend. However, the interaction
between Load x Experiment was significant, F(3, 340) = 3.00, p = .031, np?>=.026, F(1, 342)
=7.29, p=.007, np*=.021 for the linear trend. This result indicates that neutral flankers
across load levels created a differing pattern between the two experiments. In Figure 1,
neutral flankers’ effects appear at the higher two levels of load when presented in Experiment
2 with angry flankers, but they disappear when presented with happy flankers in Experiment

1. We have already reported the simple effects in the results sections of Experiment 1 and 2.
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To remind, neutral flankers displayed a flanker effect only at the lower two levels of load in
Experiment 1, whereas in Experiment 2, neutral flankers were significant at all levels of load.
For flanker differences of errors as the dependent variable, the analysis yielded
nothing but a significant main effect of load, F(3, 340) = 2.87, p = .036, np? = .025. All other

Fs<1.34.
Contrasting (relatively) positive with (relatively) negative faces

Though we must admit that this analysis involves some speculation, we do not want to
withhold the results of further analysis from the reader. However, the results are very clear-
cut. Figure 1 suggested a further perspective on the data: It seems as if the relatively more
positive facial stimuli — that is, the happy faces of Experiment 1 and the neutral faces of
Experiment 2 — show flanker effects throughout all load levels, whereas the relatively more
negative facial stimuli — that is, the neutral faces of Experiment 1 and the angry faces of
Experiment 2 — show flanker effects only up to level 4.

To operationalize this hypothesis, we rearranged the variables accordingly: that is, for
Experiment 1, flanker differences for happy faces and neutral faces were taken as “positive”
and “negative”, respectively, whereas for Experiment 2, flanker differences for neutral faces
and angry faces were taken as “positive” and “negative”, respectively. Then, we conducted a
4 (Load: 2 vs. 4 vs. 6 vs. 8) x 2 (Valence: Positive vs. Negative) X 2 (Experiment:
Experiments 1 vs. Experiment 2) repeated-measures MANOV A with the first two factors as
within-participant factors, the latter factor as between-participants factors, and flanker
differences as the dependent variable. It yielded a main effect of congruency, F(1, 342) =
83.12, p <.001, np?=.196. There was also a main effect of load, F(3, 340) = 5.22, p = .002,
np2 =.044, which was dominantly due to a linear trend, F(1, 342) =7.39, p =.007, np2 =.021.
This main effect was qualified by an interaction effect of Load x Valence, F(3, 340) =3.05, p
=.029, np?= .026, which was again dominantly due to a linear trend, F(1, 342) = 6.37, p =

012, np?=.018, indicating that the load linear trend of the positively and negatively connoted
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flankers were distinct. This is observable in Figure 3, where negative and positive flanker
patterns differ. Lastly, there was no significant main effect of valence, F(1, 342) =3.54, p =
061, np?=.010. Most importantly, all effects involving the factor Experiment were
associated with F < 1.

Table 3 shows the simple tests for the “positive” and “negative” flanker effects at the
different load levels. We included Bayes factors as well to further corroborate this somewhat
unusual way of handling the data. As can be seen, for the two lower levels of load there is
“extreme evidence” in favor of the existence of flanker effects. At the higher levels, however,
there is divergence: Whereas for positive distractors “substantial” or “strong evidence” in
favor of Hi was found, for negative distractors “strong evidence” in favor of Ho was found.

Figure 3 shows the mean flanker differences.

Table 3

T-tests, Effect Sizes, and Bayes Factors for the Flanker Effects (Exp. 1 and 2 combined)

Evidence category

Type Load t(343) p dz BF.o (in favor of H.)
Positive
2 942 <.001 0.51 1.1 x 10 Extreme (H1)
4 6.26 <.001 0.34 9.3 x 106 Extreme (H1)
6 2.93 .002 0.16 5.87 Substantial (Hy)
8 316 <.001 0.17 22.2 Strong (H1)
Negative
2 12.10 <.001 0.65 2.2 x10% Extreme (H1)
4 519 <.001 0.28 3.5x10* Extreme (H1)
6 0.86 194 0.05 0.100 Strong (Ho)
8 0.42 336 0.02 0.062 Strong (Ho)

Note. BF-+o = Bayes factor for the hypothesis of a positive flanker effect. (We used a scale parameter
of r =707 (= \2/2) for the JZS H1 effect size prior.) Evidence categories according to Jeffreys
(1961; slightly modified by Wagenmakers et al., 2011)
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Figure 3
Flanker Effects (i.e., the Difference Between Gender-Incongruent and Congruent Trials) as a

Function of Load Level and the “more negative” and the “more positive” emotion in the

combined data
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General Discussion

In Experiment 1, we manipulated face type by presenting happy emotion and neutral
faces as irrelevant distractors. And then in Experiment 2, we manipulated face types with
angry emotional and neutral faces. Finally, we made use of the combined data to highlight an
emerging pattern based on the relative contextual valence of neutral and emotional flankers.

In Experiment 1 with happy versus neutral faces as distractors flanker effects for
emotional faces persist till the highest level of load, but neutral flankers only create an effect
up to load level 4. In Experiment 2, we manipulated emotion via angry and neutral flankers,
again the emotion flanker effect pattern diverges. At the higher two levels of load, angry
flanker effects disappear but neutral flanker effects persist. In essence neutral flankers create a

similar pattern as the happy flanker effects did in Experiment 1.
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Initially, the intent of the center presentation of irrelevant distractors in these
experiments was to be able to conclusively assume either the explanation of the perceptual
load account or the slippage theory account.

From the perspective of perceptual load theory, one would argue that the load
manipulation does not essentially changes from peripheral presentation of the distractor to
central presentation; hence we would have expected no changes of the results pattern
compared to Gupta and Wentura (2025). Whereas this assumption holds for the happy-versus-
neutral experiments, it does not fit for the angry-versus-neutral experiments.

From the perspective of slippage theory, the essential process that is made responsible
for the variation of flanker effects is the variation of slippage of spatial attention from fixation
to the distractor. In low load conditions

If attention is already on the distractor at the start of a trial,

we would have expected flanker effects for all load levels and all facial expression
because

When irrelevant distractors are presented peripherally, as in Gupta and Wentura (in
press), we erred more toward a slippage-based explanation of our findings, where emotional
flankers outperformed neutral at the highest level of load (load 8).

From the perspective of load theory at low levels of load, we have strong flanker
effects which decrease for the relatively more positive flankers and disappear for neutral
flankers. Lavie (2005) acknowledges that emotionally salient stimuli might be immune to load
effects. Thus, as per perceptual load there is a capacity limit under which irrelevant distractors
can lead to flanker effect, but emotional salience—in this case relative emotional salience—
can modulate the effective priority of stimuli. Thus, even ‘neutral’ faces may lead to flanker
effects if they are relatively more positive within a given emotional context.

As per the slippage hypothesis, spatially the “flankers” were always presented in the

center, and thus would always lead to a flanker effect. Thus, capture effect, as with peripheral
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presentation of stimuli cannot explain the findings. But attentional dwelling can. Gaspelin et
al. (2016), when testing for capture by irrelevant abrupt onsets proposed the attentional
dwelling hypothesis. They used a series of spatial cueing tasks, to show that abrupt onsets led
to only led to dwelling effect under high levels of perceptual load but not under low. However
their manipulation of load was not by the number of stimuli but by the physical properties of
the stimuli and furthermore they employed cueing, creating valid or invalid cues, with no
emotionally salient stimuli. The tasks differed in multiple ways from the current experiments.
But an important takeaway is the idea that spatial attention does not rapidly disengage from a
recently cued location and if irrelevant distractors are presented in that location (which in this
experiment, they always replace the “cued” fixation cross), then participant would be slow to
disengage their attention from that location. This idea can very easily be applied to the
experiments above. According to Wolfe (2021) items near fixation tend to enter the attention
selection process more easily. What happens can be explained is a failure of top-down control
of attention, resulting in dwelling on the irrelevant distractor. Attention “dwells” on the
relatively positive distractor longer than expected, delaying a shift of attention to the target
and thus creating flanker effects even at the highest level of load.

Within the realm of emotional research, dwell time on distractors was first discussed
amongst individuals with high trait anxiety. For instance, Fox et al. (2001) used an attentional
cueing paradigm to show that individuals with high trait anxiety were slow to disengage from
threatening cues, when targets appeared in a different location than the cue. This they
proposed was indicative of longer dwell times on threatening cues. Following this, the current
experiments show how in a non-clinical sample, dwell time on a relatively positive stimuli is
longer.

In an experimental setup that is more comparable to ours, Gupta et al. (2016; as well
as Gupta & Srinivasan, 2015) found an advantage for happy faces over angry faces at higher

levels of load. They tested the interference of irrelevant emotional distractors presented



Interference by neutral faces 27

centrally under low and high perceptual load. As briefly mentioned, the experiment did not
look for flanker effects, just the bottom-up salience of centrally presented emotional faces
surrounded by a circular high or low load task. Concerned with habituation, they reduced the
frequency of emotional distractors but were still able to show a pattern of attentional dwelling
towards positive stimuli. We are able to show a similar pattern of dwelling with persistent
presentation of centrally positioned irrelevant distractors.

Like attentional capture as in Gupta and Wentura, dwelling can be explained within
the guided search model (Wolfe, 1994; 2021) of probabilistic selection rather than strict
filtering mechanism (i.e. perceptual load). Probabilistic selection occurs under a priority map
which guides attention according to activity peaks. A priority map is a dynamic representation
of the visual display, which assigns priority scores to every area. One of the aspects that
determines the priority map is value, and emotionally positive stimuli might have some
degree of inherent value attached to. Thus, there is a degree of bottom-up guidance, and a
failure of top-down guidance. The combination of these three determinants of a priority map
leads to the most concrete explanation of why dwelling on the more positive stimuli occurs.

In conclusion, relatively positive stimuli when presented centrally leads to flanker
effects regardless of level of load. Prior research supports this finding, and its occurrence can

be explained with currently prevalent theories of attentional dwelling and guided search.
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Appendix

As written in the Transparency and Openness section, we initially followed a
sequential Bayes strategy but decided later to present results in the conventional format. In
this Appendix, we present the results that strictly follow from the preregistration and discuss
why we decided to change to the presentation in the main text.

Experiment 1

The preregistration for the present Experiment 1 was written already after Experiment
1 of Gupta and Wentura (in press) was conducted. This experiment ended with congruency
effects being present for neutral faces at the lowest load level and for happy expressions for
the lower two load levels only. (As later turned out, this result was not very representative, but
this is another story; see Gupta & Wentura, in press.) Arguing in favor of slippage theory
(Gaspelin et al., 2014) would expect no corresponding differences between happy and neutral
faces if they will be presented in the center of the screen. Arguing in favor of perceptual load
theory, however, would expect a replication.

We wrote in our preregistration: “The focus on the analysis is on the moderation of
congruency effect by emotion (happy vs. neutral). We expect there to be an effect of load and
congruency but not an effect of congruency contrast based on emotion. Thus we need support
for the null hypothesis, for which sequential bayes factor (SBF) is ideal (Ferguson & Heene,
2012). We will use the JZS default BF for t-tests (see Rouder, Speckman, Sun, Morey, &
Iverson, 2009), with a scale parameter of r = 1 for the effect size prior and see if there is a
BF-+o > 10 in favor of the hypothesis that there is a larger congruency effect for happy faces
compared to neutral faces at the appropriate level of perceptual load (see below) or a BFo+ >
10 in favor of the corresponding null hypothesis. To start off we will collect data of 40
participants. After the data collection of 40 participants is completed, we will observe the
Bayes factor for the first time and check whether a BF+ > 10 in favour of the hypothesis that

there is a larger congruency effect for happy faces compared to neutral faces at the
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appropriate level of perceptual load (see below) or a BFo+ > 10 in favour of the corresponding
null hypothesis. If that is not the case, we will continue data collection and observe the Bayes
factor after every 20 participants. Whenever the Bayes factor reaches one of the two critical
values, we accept the hypothesis that is favoured by the Bayes factor. If the Bayes factor has
not reached a critical value after data of 120 participants have been collected, we will
terminate data collection (stopping rule). The ‘appropriate level of perceptual load’ is defined
by: The first level in the sequence from low load to high load for which there is no
congruency effect (defined by M/SE < 2) for neutral faces as long as there is no congruency
effect for a higher load level. In this case, the first level will be skipped in this algorithm. In
case of a congruency effect at level 4%, level 4 is the ‘appropriate level of perceptual load’.”
After recruiting N=120 participants, the Bayes Factor was BFo+ = 2.26 for the
comparison of the flanker effects for happy and neutral faces at load level 6 (which was the
“appropriate level” according to our rules; see above). That is, it was far away from both
criterion values. Since the stopping rule is arbitrary and we were willed to invest some more
resources, we increased it to N=201. After recruiting N=201 participants, the Bayes Factor
was BFo+ = 6.38 for the comparison of the flanker effects for happy and neutral faces at load
level 6 (which still was the “appropriate level”). Once more, none of the criteria was met.
After all, one might argue that BFo+ = 6.38 is at least “substantial evidence” for the
null hypothesis (Wagenmakers et al., 2011). Thus, according to our a priori rationale we
should have interpreted this as evidence for slippage theory. However, comparing the result
pattern of the present Experiment 1 with the pattern reported in Gupta and Wentura (2025)

indicates almost no difference: flanker effects for happy faces prevail throughout all load

® In the preregistration, we used ordinal numbers to refer to the load levels, whereas we used
the number of presented stimuli in the present manuscript. That is “level 4” of the
preregistration refers to the highest load level, called “level 8 in the present manuscript.
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levels, whereas flanker effects for neutral faces decreased at higher levels of load. Thus, such
strict reasoning would not be comprehensible for readers.
Experiment 2

The preregistration of Experiment 2 was written after conducting Experiment 2 of
Gupta and Wentura (2025). Unfortunately, the preregistration was partly based on an
erroneous initial analysis of Experiment 2, which indicated a different result pattern, that is,
that the flanker effect for angry faces vanished at a level at which there is still a flanker effect
for neutral faces. (In fact, it was the other way round.) Thus, we wrote: ... and see if there is
a BF+o > 6 in favor of the hypothesis that there is a larger congruency effect for neutral faces
compared to angry faces at the appropriate level of perceptual load (see below) or a BFo+ > 6
in favor of the corresponding null hypothesis.”” In light of the correct results of Experiment 2
of Gupta and Wentura (2025), the sentence should have read like this: “... and see if there is a
BF.+0 > 6 in favor of the hypothesis that there is a larger congruency effect for angry faces
compared to neutral faces at the appropriate level of perceptual load (see below) or a BFo+ > 6
in favor of the corresponding null hypothesis.”

We recruited N=143 participants. The Bayes factor was then BFo+ = 23.44 (“strong
evidence”) in favor of the null hypothesis that should have been preregistered (see above),
that is, the flanker effect for angry faces at level 6 (i.e., the “appropriate level”; see above) is
not larger than the one for neutral faces at level 6. Given our report in the main text, this is not
surprising since unexpectedly the flanker effect for angry faces vanished at the higher load
levels whereas the one for neutral, faces did not. For the sake of transparency, however. it
should be noted, that the Bayes factor was BFo+ = 8.37 (“substantial evidence”) in favor of the
null hypothesis that was preregistered, that is, the flanker effect for angry faces at level 6 (i.e.,

the “appropriate level”; see above) is not lower than the one for neutral faces at level 6. We

7 In light of our experience with Experiment 1 we decreased the criterion value to 6, which is
still an acceptable value for sequential Bayes studies (see, e.g., Schonbrodt et al., 2017).
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had the impression that we would not be doing justice to the data if we were to conclude from
this Bayesian results that one theory (slippage theory or perceptual load theory) is true and the

other is false.



